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KoKras.«s(  Frontikr.— Ft.  Wayne,  Mich.,  5;  Ft.Porter,N.Y.,5;  Ft.  Niagara,  N.  Y., 
¥%.Oiitano,N.  Y.,  6 ;  Ft.  Montgomery,  N.  Y.,  7.  The  Penobscot,  Me.— Ft.  Knox, 7. 
The  Kb^nkbrc,  Mb. — Ft.  Popbam,  7.  Portland,  Me.— Ft.  Gorges,  Ft.  Preble,  Ft. 
ScammeUB;  battery  on  Portland  Head,  batteries  on  Cow  Id.,  batteries  on  Great 
Hog  Id., 9.  Portsmouth,  N.  H.,  and  Navy- Yard  at  Kititsry,  Me.— Ft.  McClary, 
Ft. Constitution,  battery  on  Gerrish's  Id.,  battery  on  Jerry's  Point,  10.  Boston 
AND  Navt-Yard  at  Charlestown,  Mass.— Ft.  Warren,  battery  at  Long  Id.  Head, 
11;  Ft.WintbTop,  Ft.  Independence,  12.  New  Bedford,  Mass.— Fort  at  Clark's 
Point,  12.  Narragansett  Bay,  R.  I  —Ft.  Adams,  13;  defenses  of  Dutch  Id.,  14; 
Ft.  Greene,  15.  New  London  Harbor  and  Navy- Yard,  Conn. — Ft.  Trumbull, 
15;  Ft.  Griswold,  16.  New  Haven,  Conn.— Ft,  Hale,  1(5.  New  York  and  Navy- 
Tard  at  Brooklyn.— Ft.  Schuyler,  fort  at  Willets  PoiniL  16 :  defenses  of  Gov- 
ernoc's  Id.,  sea-wall  on  Governor's  Id.,  17 ;  Ft.  Wood,  Ft.  Hamilton  and  additional 
teteries,  IB;  mortar  battery.  Ft.  Hamilton,  Ft.  Lafayette,  Ft.  Wads  worth,  19; 
6rt  CD  site  of  Ft.  Tompkins,  20 ;  Glacis  Gun  Battery  (n.  o'f  fort  on  site  of  Ft. 
Tompkins),  Glacis  Mortar  Battery  (s.  of  fort  on  site  of  Ft.  Tompkins),  Battery 
Hadson,  21;  Sonth  Mortor  Battery,  Nofth  Cliff  Battery,  22;  South  Cliff  Battery, 
Two-gun  Battery  near  fort  on  site  of  Ft.  Tompkins,  23 ;  fort  at  Sandy  Hook,  24. 
PmLADBLPHiA  AND  LEAGUE  ISLAND  Navy-Yard.— Ft.  Miiflin,  25;  mortar  battery 
at  Ft.  Mifflin,  site  for  defenses  at  Red  Bank,  Ft.  Delaware,  26 :  battery  at  Finn**B 
Point,  mortar  battery  at  Finn's  Point,  27 ;  foit  opposite  Ft.  Delaware,  mortar  bat- 
tery opposite  Ft.  Delaware,  28.  Baltimore,  Md.— Ft.  MoHenry,  28 ;  Ft.  Carroll,  29. 
Washington,  D.  C. — Ft.  Foote,  29 ;  Ft.  Washington,  30 ;  obstructions  of  the  Poto- 
mae,  31.  Hampton  Roads  and  Gosport  Navy- Yard,  Va.— Ft.  Monroe,  31 ;  arte- 
sian well  at  Ft.  Monroe,  Ft.  Wool,  32.  Beaufort  Harbor,  N.  C— Ft.  Macon,  33. 
Wilmington,  N.  C— Ft.  Caswell,  34.  Charleston,  S.  C— Ft.  Moultrie,  34 ;  Ft. 
Sumter,  Ft.  Johnson,  35 ;  Castle  Pinckney,  36.  Savannah,  Ga.— Ft.  Oglethorpe, 
Ft.  Pulaski,  36;  new  fort  on  Tybee  Id.,  :J7.  Cumberland  Sound.— Ft.  Clinch,  37. 
Saint  Augustine,  Fla.— Ft.  Marion,  38.  Key  West,  Fla.— Ft.  Taylor  and  bat- 
teries, 38.  Harbor  OF  Dry  ToRTUGAS,  Fla. — Ft.  Jefferson,  39.  Pensacola  Har- 
bor AND  Navy- Yard,  Fla. — Ft.  Pickens,  39;  Ft.  Barrancas  and  redoubt,  Ft.  McRee, 
40.  Mobile,  Ala.— Ft.  Morgan,  Ft.  Gaines,  41.  Mississippi  Sound.— Fort  on  Ship 
Island,  41.  New  Orleans,  La.— Ft.  Pike,  Ft.  Macomb,  42 ;  Tower  Dupr^,  Battery 
Bienvenne,  tower  at  Proctorsville,  Ft.  Jackson.  43 ;  Ft.  St.  Philip,  Ft.  Livingston,  44. 
6ai,veston,  Tex. — Batteries  at  the  entrance  to  the  harbor  of  Galveston,  45.  San 
DixGO  Harbor,  California. — Fort  at  San  Diego,  45.  San  Francisco,  Navy- Yard 
AT  Mare  Island  and  Arsenal  at  Bbnicia,  Cal.— Ft.  Winfleld  Scott,  45 ;  fort  at 
Lime  Point,  46;  fort  on  Alcatraz  Id.,  Ft.  Mason,  batteries  on  Angel  Id.,  47. — De- 
9SE8  of  the  Columbia,  Greg.,  and  Wash.— Ft.  Stevens,  Ft.  Canby,  48. 
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THE  BOARD  OF  ENGINEEKS. 
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Torpedo  defeiuef  60 ;  EstimaUfar  service  of  torpedoe8f  51. 
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Okkrral  statement 53 

ATIJ^NTIC  COAST  AND  GULF  OF  MEXICO. 

Ik  charge  ok  Col.  C.  E.  Blunt,  Corps  of  Knoini;er8— 

Lnbeo  Channel,  Me.,  Bangor  Harbor  and  Penobscot  River,  Me.,  55;  Moose-a-bec  Bar 
at  Jonesport,  Me.,  56;  Belfast  Harbor,  Me.,  Rockland  Harbor,  Me.,  57:  Portland 
Harbor,  Me.,  Kennebunk  River^  Me.,  breakwater  at  mouth  of  Saco  River,  Me.,  Ports- 
mouth Harbor,  N.  H.,  58;  Cocheco  River,  N.  H.,  59;  examinations  and  surveys,  00. 

In  charge  of  Maj.  Charles  W.  Raymond,  Corps  of  Engineers— 

Newbury  port  Harbor,  Mass.,  GO ;  MerrimHC  River,  Mas8.,  61 ;  Scituate  Harbor,  Mass., 
62;  Boston  Harbor,  Mass.,  63;  Plymouth  Harbor,  Mass.,  Provincetown  Harbor, 
Mass.,  64;  Lynn  Harbor,  Mass.,  65;  Maiden  River,  Mass.,  harbor  of  refuge  at 
Sandy  Bay,  Cape  Ann,  Mass.,  66 ;  examinations  and  surveys,  67. 

In  charge  of  Lieut.  Col.  Qeorge  H.  Elliot,  Corps  of  Enoinkrrs— 

Harbor  of  refuge  at  Hyannis,  Mass.,  harbor  of  refuge  at  Nantucket,  Mass.,  68 ;  Wood's 
Holl  and  harbor  of  refuge  at  Wood's  Holi,  Mass.,  69 ;  Wareham  Harbor,  Ma(»s.,  70  ; 
Taunton  River,  Mass.,  71;  Pawtucket  River,  R.  I.,  Providence  River  and  Narra- 
gansett  Bay,  R.  I.,  73 ;  Newport  Harbor,  R.  1.,  75 ;  harbor  of  refuge  at  Block  Island, 
R.  I.,  76;  Little  Narragansett  Bay,  R.  I.,  Conn.,  harbor  of  refuge  at  Stonington, 
Conn.,  78;  examinations  and  surveys,  79. 

In  charge  of  Lieut.  Col.  Walter  McFarland,  Corps  of  Enginekks— 

Connecticut  River,  Mass.  and  Conn.,  80;  Thames  River,  Conn.,  81;  New  London  Har- 
bor, Conn.,  8*2;  Clinton  Harbor,  Conn.,  New  Haven  Harbor,  Conn.,  83  ;  breakwater 
at  New  Haven  Harbor,  Conn.,  Milford  Hafbor,  Conn.,  tt4 ;  Housatouic  River,  Conn., 
Bridgeport  Harbor,  Conn.,  85 ;  Black  Rock  Harbor,  Conn.,  Sonthport  Harbor,  Conn., 
86;  Norwalk  Harbor,  Conn.,  Port  Chester  Harbor,  N.  Y.,  87  ;  New  Rochelle  Harbor, 
N.  Y.,  88;  Echo  Harbor,  New  Rochelle,  N.  Y.,  Maraaroneck  Harbor,  N.  Y.,  Green- 
port  Harbor,  N.  Y.,  89 ;  Port  Jetferson  Harbor,  N.  Y.,  Flushing  Bay,  N.  Y.,  90  ;  New- 
town Creek,  N.  Y.,  91 ;  Buttermilk  Channel,  N.  Y.,  9*2 ;  Gowanns  Bay,  N.  Y.,  Har- 
lem River,  N.  Y.,  93;  Hudson  River,  N.  Y.,  harbor  at  Rondout,  N.  Y.,'94 ;  harbor  at 
Saugerties,  N.  Y.,  removing  sunken  vessels  or  craft  obstructing  or  endangering  nav- 
igation, 95 ;  examinations  and  surveya;  95. 

Is  CHARGE  OF   BkIG.  GeN.JoHN  NeWTON,  ChIEF  OF  ENGINEERS,  BVT.  !MaJ.  GKN..  ' 

U.  S.  A.— 
Removing  obstrnrtions  in  East  River  and  Hell  Gate,  N.  Y.,  96. 

Ik  CHARGE  OF  Maj.  Georor  L.  Gillespie,  Corps  of  Engikbers,  Bvt.  Lieut. 
Col.,  U.  S.  A.~ 

East  Chester  Creek,  N.  Y.,  Canarsie  Bay,  N.  Y.,  98;  Sheepshead  Bay,  N.  Y.,  99;  Sumpa- 
wanns  Inlet,  N.  Y.,  100;  Cheesetiuakes  Creek,  N.  J.,  101 ;  Passaic  River  above  New- 
ark, N.  J.,  10*2;  Passaic  River  below  Newark,  and  removing  shoals  in  Newark  Bay, 
N.  J.,  103 ;  channel  between  Staten  Island  and  New  Jersey,  104 ;  Shrewsbury  River, 
N.J.,106;  Rahway  River,  N.  J.,  Elizabeth  River,N.  J.,iq6;  Woodbridge  Creek,  N. 
J.yManasqnan  River, N.  J.,  107;  Raritnn  Bay,  N.  J.,  108;  Raritan  River, N.J. ,  109; 
Mattawan  Creek,  N.  J.,  Keyport  Harbor,  N.  J.,  Ill ;  South  River.  N.  J.,  112;  Gedney's 
Channel,  New  York  Harbor,  113;  Removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  114 ;  examinations  and  surveys,  114. 
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In  charge  of  Ijbut.  Col.  Henry  M.  Robert,  Corps  of  Engineers— 

DeL&ware  River  from  Trenton,  N.  J.,  to  its  month,  115 ;  Delaware  River  between  Tren- 
ton, N.  J.,  and  BrideabnrK,Pa.,116;  Delaware  River  below  BrideHbnrg,  Pa.,  117; 
Delaware  River  at  Schooner  Ledge,  118 ;  Delaware  River  near  Cherry  Island  Flats, 
Frankford  Creek,  Pa.,  Schuylkill  River,  Pa.,  119;  ice  harbor  at  Marcus  Hook,  Pa., 
120 ;  ice  harbor  at  the  head  of  Delaware  Bay,  Del. ,  constraction  of  iron  pier  in  Deli^ 
ware  Bay  near  Liewes,  Del.,  121 ;  Delaware  Breakwater  harbor,  Del.,  122 ;  Rancocas 
Rivfi.N.  J.,  Wootlbury  Creek,  Jf.  J.,  Man tna  Creek,  N.  J.,  12:5 ;  Race*  on  River,  N.  J., 
Saleiu  River,  N.  J.,  124 ;  Cohausey  Creek,  N.  J.,  North  Branch  of  Susquehanna  River, 
Pa.,  125;  removal  of  wrecks  from  Delaware  Bay  and  River,  removing  sunken  vea- 
eela  or  craft  obstructing  or  eudaugering  navigation,  United  States  commission  advl- 
lory  to  the  Board  of  Harbor  Cumuiissiooers  of  Philadelphia,  P.-v..  12b;  examinatiout, 
12t>. 

In  cuargk  of  Mr.  William  F.  Smith,  U.  S.  Agent— 

Maorice  RiVer,  N.  J.,  Wilmington  Harbor,  Del.,  127  ;  ice  harbor  at  New  Castle,  Del., 
l5W ;  Duck  Creek,  Del.,  Saint  Junes  River,  Del.,  129 ;  Mispilliou  Creek,  Del.,  Broad- 
kiln  River,  Del.,  Broad  Creek,  Del.,  from  its  month  to  Laurel,  130;  Indian  River, 
Del.,  Susquehanna  River  above  and  below  Havre  de  Grace,  MU.,  131 ;  Elk  River,  Md., 
132;  Chester  River  at  Kent  Island  Narrows,  Md.,  Chester  River  from  Spry's  Land- 
ing to  Crumpton,  Md.,  Coraica  Creek,  Md.,  i:^ ;  harbor  at  Annapolis,  Md.,  Chop- 
tank  River,  Md.,  134  ;  harbor  of  Cambridge,  Md.,  135;  Wicomico  River,  Md.,  Upper 
Thoroughfare,  between  DeiPs  Island  and  the  mainland,  Md.,  1:^ ;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  137 ;  examinations  and  sur- 
veys, 137. 

In  charge  of  Lieut.  Col.  Wiluam  P.  Craighill,  Corps  op  Encjineers— 
Patapsco  River  and  channel  leading  to  Baltimore,  Md.,  137. 

In  chabIyE  of  Maj.  Peter  C.  Hainh,  Corps  of  Engineers,  Bvt.  Lieut.  Col., 
U.  S.  A.— 

Harbors  at  Washington  and  Georgetown,  D.  C,  139 ;  Potomac  River  at  Washington, 
D.  C,  140;  James  Riv^r,  Va.,  142;  Shenandoah  Rivey,  W.  Va.,  143. 

Ik  charge  of  Mr.  S.  T.  Abert,  U.  S.  Agent— 

Channel  at  Mount  Vernon,  Va.,  Neabsco  Creek,  Va.,  144;  Breton  Bay,  Leonardtown, 
Md.,  Nomiul  Creek,  Va.,  145;  harbor  at  entrance  of  Saint  Jerome's  Creek,  Md., 
Rappahannock  River,  Va.,  146  j  Totusky  River,  Va.,  147;  Urbana  Creek,  Va.,  Mat- 
taponi  River,  Va.,  Pamuuky  River,  Va.,  148;  York  River,  Va.,  149;  Chickahominy 
Kiver,  Va.,  Staunton  River,  Va.,  150, 151;  Dan  River,  between  Madison,  N.  C,  and 
Danville,  Va.,  151;  Roanoke  River,  N.  C,  French  Broad  River,  N.  C.,152;  exami- 
nations and  surveys,  153. 

In  charge  of  Capt.  F.  A.  Hinman,  Corps  of  Engineers— 

Harbor  at  Norfolk,  Va.,  153 ;  approach  to  Norfolk  Harbor  and  the  U.  S.  (Norfolk)  navy- 
yard, between  Lambert's  Point  and  Ft.  Norfolk,  Va.,  154 ;  Appomattox  River,  Va.,  155; 
Nottoway  River,  Va.,  156;  Blackwater  River,  Va.,  Archer's  Hope  River,  Va.,  157; 
Nortli  Landing  River,  Va.  and  N.  C,  158;  Kdenton  Bay,  N.  C,  Currituck  Sound, 
Coaujok  Bay,  and  North  River  Bar,  N.  C,  159 ;  Meherriu  River,  N.  C,  160;  Pamlico 
and  Tar  Rivers,  N.  C,  161 ;  Yadkin  River,  N.  C,  162 ;  Scui)pemong  River,  N.  C,  163 ; 
removing  sunken  vcKsels  or  craft  obstructing  or  endangering  navigation,  1(54 ;  ex- 
aminations and  surveys,  164. 

In  charge  of  Capt.  William  H.  Bixby,  Corps  of  Engineers — 

Contentoea  Ci«ek^  N.  C,  164;  Trent  River,  N.  C,  165;  Neune  River,  N.  C,  166:  Inland 
navigation  from  New  Berne  to  Beaufort  Harbor,  via  Clubfoot,  Harlowe,  and  New- 
gort  rivers,  N.  C,  167  ;  harbor  at  Beauibrt,  N.  C,  168 ;  New  River,  N.  C,  169  ;  Cape 
Fear  River,  above  Wilmington,  N.  C,  170;  Cape  Fear  River,  below  Wilmington,  N. 
C,  171;  Great  Pedee  River,  S.  C,  172;  Waccamaw  River,  S.  C,  173;  harbor  at 
Georgetown,  S.  C,  174  :  Santee  River,  S.C.,  175;  Wateree  River,  S.  C,  176;  exam- 
iaatioDs  and  snrveya,  17^. 
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Ik  charqk  of  Col.  Q.  A.  Gillmorb,  Corps  of  Enoinebrs.  Bvt.  Maj.  Grk.,  U. 
8.  A.— 

Charleston  Harbor,  S.  C,  177;  Wappoo  Cut,  S.  C,  179;  Ashley  River,  S.  C,  180; 
Edisto  River,  3.  C.,  181;  Salkiehatchie  River,  S.  C,  Savannah  Harbor  and  River, 
Ga.,  182;  Savannah  River,  Ga.,  184;  Savannah  River  above  AugiiKta,  Ga.,  |185 ; 
Saint  AiigiiHtine  Creek  (^Thunderbolt  River),  Ga.,  Romerly  Marsh,  Ga.,  186;  Alttb- 
maha  River,  Ga.,  187;  BrnusTvick  Harbor,  Ga.,  188;  entrance  to  Cumberland  Sound, 
Ga.  and  Fla  ,  189;  inside  passage  between  Fernandina  and  Saint  John's  River,  Fla., 
191 ;  examinations  and  surveys,  191. 

In  chakor  of  Capt.  W.  T.  Rossell,  Corps  of  Enginkeks— 

Saint  John's  River,  Fla.,  191 ;  Upper  Saint  John's  River,  Fla.,  Volusia  Bar,  Fla.,  193  ; 
Apalachicobi  Bay,  Fla.,  Tampa  Bay,  Fla.,  194;  Suwauee  River,  Fla,  Key  West 
Harbor,  Fla.,  195;  Pease  Creek,  Fla.,  harbor  at  Cedar  Keys.  Fla.,  196;  Manatee 
River.  Fla.,  Caloosahatchee  River,  Fla.,  197;  Apalachicola  River,  Fla.,  VVithlacoo- 
«hee  River,  Fla.,  198;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  199;  examinations  and  surveys,  199. 

In  charge  of  Capt.  R.  L.  Hoxib,  Corps  of  Engineers— 

Ocmulgee  River,  Qa.,  199;  Oconee  River,  Ga.,  200;  Flint  River,  Ga.,  Oostenaula  and 
Coosawattee  rivers,  Ga.,  Coosa  River,  Ga.  and  Ala.,  201 ;  Chattahoochee  River,  Ga. 
and  Ala.,  202;  Alabama  River,  Ala.,  Tallapoosa  River,  Ala.,  203;  Cahaba  River, 
Ala.,  204;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  Choctawhatchee  River,  Fla. 
and  Ala.,  205;  La  Grange  Bayou,  Fla.,  harbor  ac  Pensacola,  Fla.,  206;  examiniv- 
tions  and  surveys,  207. 

In  charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers— 

Mobile  Harbor,  Ala.,  207;  Warrior  River,  Ala.,  208;  Tombigbee  River,  from  Fulton 
to  Vienna,  Tombigbee  River,  below  Vienna.  209 ;  Black  Warrior  River,  from  Tus- 
caloosa to  Daniel's  Creek,  Ala.,  Old  Town  Creek,  Miss.,  210;  Noxubee  River,  Miss.. 
Paecagoula  River,  Miss.,  211 ;  roadstead  leading  into  Back  Bay,  Biloxi,and  Biloxi 
Channel,  Miss.,  Horn  Island  Pass,  Miss.,  Pearl  River,  Miss.,  below  Jackson,  212; 
Pearl  River,  Miss.,  from  Jackson  to' Carthage,  Pearl  River,  Miss.,  between  Edinbnrg 
and  Carthage,  213 ;  examinations  and  surveys,  214. 

In  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers — 

Inspection  of  the  improvement  at  the  South  Pass  of  the  Mississippi  River,  214 ;  Amite 
River,  La.,  Tangipahoa  River,  La., 215;  Tchefi mete  River,  La.,  216;  Tickfaw  River, 
La.,  Bayou  Teche,  La.,  217;  connecting  Bayou  Teche  with  Grand  Lake  at  Charen- 
ton,  L8.\  218;  Bayou  Black,  La.,  219;  Bayou  Conrtableau,  La.,  220;  Bayou  Terre- 
bonne, La.,  Bayou  La  Fonrche,  La. ,  Calcasieu  River,  La.,  221;  Calcasieu  Pass,  La., 
222;  Sabine  Pass,  Tex  ,  223;  Sabine  River,  La.  and  Tex.,  224 ;  Neches  River,  Tex., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  225;  ex- 
minations  and  surveys,  225. 

In  CHAiiGE  OF  Maj.  S.  M.  Mansfield,  Corps  of  Engineers,  Bvt.  Lieut.  Col., 
U.  8.  A.— 

Entrance  to  Galveston  Harbor,  Tex.,  ship-channel  in  Galveston  Bay,  Tex.,  226;  Trinity 
River,  Tex.,  Buffalo  Bayou,  Tex.,  227;  channel  over  the  bar  at  mouth  of  Brazos 
River,  Tex.,  Pass  Cavallo  Inlet  to  Matagorda  Bay,  Tex.,  228;  Aransas  Pass  and  Bay 
up  to  Rockport  and  Corpus  Christi,  Tex.,  harbor  at  Brazos  Santiago,  Tex.,  229; 
protection  of  river  bank  at  Fort  Brown,  Tex.,  230. 

WESTERN  RIVERS. 

In  charge  of  Capt.  Eric  Bergland,  Corps  of  Engineers— 

Bed  River,  I^a.  and  Ark.,  230;  survey  of  Bayou  Pierre,  La.,  Cypress  Bayon,  Tex.  and 
La.,  232;  Cane  River,  La.,  Loggy  Bayou,  Lake  Bisteneau  and  the  Dorcheat,  La., 
2^)3;  Ouachita  and  Black  rivers.  Ark.  and  La.,  2:M;  Bayou  Bartholomew,  La.  and 
Ark.,  Bayou  Bopuf,  La.,  235;  Tensas  River  and  Bayou  Macon,  La.,  Bayou  D'Ar- 
bonne,  La.,  236;  Yazoo  River,  Miss.,  237;  Big  Sunflower  River,  Miss.,  Tchula  Lake, 
Miss.,  2:^;  Tallahatchee  River,  Miss.,  239;  Coldwater  fliver,  Miss..  Yallabusha 
River,  Miss.,  240;  Steele's  Bayou,  Miss.,  Big  Black  River,  Miss.,  241;  Big  Hatchee 
River,  Tenn.,  South  Korked  Deer  River,  Tenn.,  242 ;  Water-gauges  on  the  Mississippi 
River  and  its  principal  tributaries,  243;  examinations  and  surveys,  243. 
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In  charge  op  Capt.  H.  3.  Tabbr,  Corps  of  Enoinkers — 

Removing  obstrnctions  in  Arkansas  River,  Ark.,  244;  Arkansas  River  between  Fort 
Smith  and  Wichita,  Kans.,  Arkansas  River  at-Fort  Smith,  Ark.,  Arkansas  River  at 
Pine  Bluff,  Ark.,  245;  Black  River,  Ark.  and  Mo.,  247;  White  River,  Ark.,  White 
River  above  Buffalo  Shoals,  Ark.,  248;  White  River  between  Jacksouport  and  Buf- 
falo Shoals,  White  and  Saint  Francis  rivers,  Ark.,  Saint  Francis  River,  Ark.,  249; 
Saline  River,  Ark.,  250 ;  L'Anguille  River,  Ark.,  251 ;  survey  of  Arkansas  River, 
Ark.,  from  Little  Rock  to  its  month ;  continnation  of  survey  of  Arkansas  River 
from  Wichita,  Kans.,  to  Foit  Gibson,  Ind.T.,  251;  examinations  and  surveys,  252. 

Is  CHARGE  OF   MaJ.   A.   M.    MiLLER,   CORP8  OF  £N6I2iEERS— 

Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri  rivers,  252;  Osage 
River,  Kans.  and  Mo.,  Gasconade  River,  Mo.,  254;  Wabash  River,  Ind.  and  IlT., 
2ri5;  yrhite  River,  Ind.,  257;  examinations  and  surveys,  257. 

H18SIS8IPPI  River  Commission 258 

MissoDRi  River  Commission 258 

In  charge  of  Maj.  O.  H.  Ernst,  Corps  of  Engineers— 

Mississippi  River,  between  the  Illinois  and  Ohio  rivers,  harbor  and  Mississippi  River 
at  Alton,  Mississippi  River  opposite  the  city  of  Saint  Louis,  Mo.,  Mississippi  River 
at  or  near  Cape  Girardeau,  Mo.,  and  Minton  Point,  111.,  259;  examinations,  259. 

In  charge  of  Capt.  James  B.  Quinn,  Corps  of  Engineers— 

Yellowstone  River,  Mont,  and  Dak.,  259;  Missouri  River  from  Sioux  City  to  Fort 
Benton,  Mont.,  260. 

Ik  charge  of  Maj.  Alexander  Mackenzie,  Corps  of  Engineeks— 

Upper  Mississippi  River,  operations  of  snag-boat,  &.c.,  560;  Mississippi  River  from 
Saint  Paul  to  the  Des  Moines  Rapids,  Mississippi  River  from  Des  Moines  Rapids  to 
month  of  Illinois  River,  261 ;  harbors  of  refuge  on  Lake  Pepin,  removal  of  bar  in 
Mississippi  River  opposite  Dubuque,  Iowa,  ice  harbor  at  Dubuque,  Iowa,  2G2;  Rook 
Island  Rapids,  Mississippi  River,  harbor  at  Rock  Island,  111.,  Des  Moines  Rapids, 
Mississippi  River,  263;  operating  and  care  of  Des  Moines  Rapids  Canal,  264;  dry 
dock  at  the  Des  Moines  Rapids  Canal,  Quincy  Bay,  111.,  removing  obstructions  in 
Mississippi  River,  265 ;  examinations  and  surveys,  265. 

In  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers— 

Preservation  of  Falls  of  Saint  Anthony,  Minn.,  266;  Mississippi  River  above  the  Falls 
of  Saint  Anthony,  Minn.,  267 ;  construction  of  lock  and  dam  on  Mississippi  River 
at  Meeker's  Island,  Minn.,  Chippewa  River,  Wis.,  268;  Chippewa  River  at  Yellow 
Banks,  Wis.,  Saint  Croix  River  below  Taylor's  Falls,  Minn,  and  Wis.,  269;  Minne- 
sota River,  Minn.,  Red  River  of  the  North,  Minu.  and  Dak.,  270;  lock  and  dam  at 
Gooee  Rapids  on  Red  River  of  the  North,  Minn,  and  Dak.,  271 ;  reservoirs  upon 
the  headwaters  of  the  Mississippi  River  and  its  tributaries,  272;  surveys  for  reser* 
voire  at  the  sources  of  the  Mississippi,  Saint  Croix,  Chippewa,  and  Wisconsin 
rivors,  273. 

Ih  charge  of  Maj.  Wiluam  R.  Kino,  Corps  of  Engineers— 

Tennessee  River,  273;  {Cumberland  River,  Tenn.  and  Ky.,  274;  Hiwassee  River, 
French  Broad  RWer,  Tenn.,  276;  Clinch  River,  Tenn.,  Duck  River,  Tenn.,  277; 
Caney  Fork  River,  Tenn.,  Little  Tennessee  River,  Tenn.,  278;  South  Fork  Cumber- 
land River,  Ky.,  279;  examinations  and  surveys,  279. 

Ik  charge  of  Ldsut.  Col.  William  E.  Merrill,  Corps  of  Engineers,  Bvt.  Col., 
U.  8.  A.— 

Ohio  River,  Davis  Island  Movable  Dam,  280;  operating  and  care  of  Louisville  and 
Portland  Canal,  281;  fa4ls  of  the  Ohio  River  at  Louisville,  Ky.,  Monongahela  River, 
W.  Va.  and  Pa.,  lock  and  dam  No.  9,  Monongahela  River,  282;  Allegheny  River, 
Pa.,  ice  harbor  at  month  of  Muskingum  River,  Ohio^  283;  harbor  oi  refuge  near 
Cincinnati,  Ohio,  harbor  of  refuge  mouth  Great  Kanawha  River,  W.  Va.,  ^ ;  ex- 
■miiiaiioDa  and  surveys,  284. 
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In  chargr  of  Lieut,  ('ol.  W.  P.  Craiqhill,  Corps  of  Enqinebrs— 

CJreat  Kanawha  River,  W.  Va.,  285;  Elk  River,  W.  Va..  286;  New  River  from  mouth 

of  Wilfi^m,  in  Grayson  County,  Va.,  to  mouth  of  Greenbrier  River,  W.  Va.,  287; 

examination  of  models  and  plans  for  movable  dams,  288;  examination,  288. 

In  chargr  of  Capt.  Jambs  C.  Post  Corps  of  Enoinrers— 

Kentacky  River,  Ky.,  288;  operating  and  keeping  in  repair  locks  and  dams  on  Ken- 
tucky River,  Ky.,  Tradewatcr  River,  Ky.,  281);  Big  Sandy  River,  W.  Va.  and  Ky., 
Gnyandofct«  River,  W.  Va.,  290;  Little  Kanawha  River,  W.  Va.,  Buckhannou  River, 
W.  Va.,  291;  examination,  292. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Bridge  across  Detroit  River,  between  Belle  Isle  and  the  American  shore;  bridge  across 
Willamette  River  at  Portland,  Oreg.,  292;  bridge  across  Monongahela  River,  near 
Fairmont,  W.  Va.,  bridge  of  the  Northern  Pacific  R,  R.  Co.  across  Saint  Louis 
River,  Minn,  and  Wis.,  293. 

LAKE  HARBORS  AND  RIVERS. 

In  GHARaB  OF  Maj.  Charlbs  J.  Allb!^,  Corps  of  Exginbbrs— 

Harbor  at  Dnluth,  Minn.,  dredging  Superior  Bay,  Wis.,  294  ;  harbor  at  Grand  Marais, 
Minn.,  295  ;  examiuations  and  surveys,  296. 

In  charge  op  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Rj^oinbrrs— 

Ontonagon  Harbor,  Mich.,  296;  Eagle  Harbor,  Mich.,  Marquetto.  Harbcjr,  Mich.,  297; 
harbor  of  refuge  at  Grand  Marais,  Mich.,  298;  Mauistir|ue  Harbor,  Mich.,  harbor 
at  month  of  Cedar  River,  Mich.,  Menomonee  Harbor,  Mich.,  and  Wis.,  299; 
Oconto  Harbor,  Wis.,  :J0O;  Peusankee  Hsirbor,  Wis.,  301  ;  Greon  Bay  Harbor,  Wis., 
harbor  of  refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  'M)2;  Ahnepce  Harbor, 
Wis.,  Kewaunee  Harbor,  Wis.,  30:<;  Txvo  Rivers  Harbor,  Wis..  301;  Manitowoc 
Harbor,  Wis.,  Shebf>ygan  Harbor,  Wis.,  303;  Po-t  Washington  Haruor,  Wis.,  :\0Q  ; 
examinations  and  surveys,  307. 

In  oharob  of  Capt.  W.  L.  Marshall,  Corps  ok  Engixbers— 

Harbor  of  refuge,  Milwaukee  Bay,  Wis.,  307 ;  Milwaukee  Harbor,  Wis.,  Racine  Harbor, 
Wis.,  30.^  ;  Kenosha  Harbor,  Wis.,  Waukcgan  Harbor,  III.,  309;  Fox  and  Wisconsin 
rivers.  Wis.,  310. 

In  charob  of  Maj.  W.  H.  H.  Brnyaurd,  Corps  of  Ejjqinbkrs— 

Chicago  Harbor,  III.,  312;  Calumet  River,  111.,  Illinois  River,  111.,  313;  Calumet 
Harbor,  111.,  snrveys  for  the  Hennepin  Canal  and  enla'gement  of  the  Illinois  and 
Michigan  Canal,  314  ;  examinatiouH  and  surveys,  314. 

In  oharob  of  Capt.  D.  W.  Lock  wood.  Corps  of  Enoinbbrs— 

Charlevoix  Harbor,  Mich.,  Frankfort,  Harbor,  Mich.,  3ir» ;  harbor  of  refug«»  at  PortJ 
age  Lake,  Mich.,  Manistee  Harbor,  Mich.,  31(5:  Ludingtou  Harbor,  Mich.,  317 » 
Peutwater  Harbor,  Mich.,  White  River  Harbor.  Mich.,  318;  Muskegon  Harbor, 
Mich.,  Grand  Haven  Harbor,  Mich.,  319;  Gran«l  River.  Mich.,  Black  Lake  Harbor, 
Mich.,  3'iO;  Sangatuck  Harbor,  Mich..  South  Haven  Harbor,  Mich.,  Saint  Joseph 
Harbor,  Mich.,  321 ;  New  Bnffalo  Harbor,  Mich.,  Michigaff  City  Harbor,  Ind.,  322 ; 
examination,  324. 

In  charob  of  Libut.  Col.  O.  M.  Pob,  Corps  of  Enginrbrh,  Bvt.  Brio.  Gkn., 
U.  S.  A.— 

Hay  Lake  Channel,  Saint  Mary's  River,  Mich.,  324;  Saint  Mary's  Falls  Canal  and 
River,  Mich.,  operating  and  care  of  Saint  Mary's  Falls  Canal,  Mich.,  3'^  ;  dry  dock 
at  Saint  Mary's  Falls  Canal,  Mich.,  harbor  at  Cheboygan,  Mich,  326;  harbor  at 
Thunder  Bay,  Mich.,  harbor  at  Au  Sable,  Mich.,  Saginaw  River,  Mich.,  327  ;  harbor 
of  refuge.  Sand  Beach,  Lake  Huron,  Mich  ,  32  s  ice-harbor  of  refuge,  Belle  River, 
Mich.,  repairs  of  Saint  Clair  Flats  Canal,  Mich.,  329;  operating  and  care  of  Saint 
Clair  Flats  Ship-Canal,  Mich.,  Clinton  River,  Mich.,  330  ;  Detroit  River,  Mich., 331 ; 
examinations  and  surveys,  332. 
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In  charqk  of  Maj.  L.  Cooper  Overman,  Corps  of  Enoinbbks— 

Monroe  Harbor,  Mich.,  332;  Toledo  Harbor,  Ohio,  333;  Port  Clinton  Harbor,  Ohio, 
334;  Sandosky  City  Harbor,  Ohio,  335;  Saiidasky  River,  Ohio,  Haron  Harbor, 
Ohio,  337;  Vermillion  Harbor,  Ohio,  338;  Mouth  of  Black  River,  Ohio,  Rocky 
River,  Ohio,  339:  Cleveland  Harbor,  Ohio,  'MO:  Fairport  Harbor,  Ohio,  341;  Ash- 
tabnla  Harbor,  Ohio,  342;  Conneaat  Harbor,  Ohio,  Dunkirk  Harbor,  N.  Y.,  343; 
examination,  344. 

In  charge  of  Capt.  Edward  Maguire,  Corps  of  Enoinbbrb — 

Erie  Harbor,  Pa.,  344 ;  Bnflfalo  Harbor,  N.  Y.,  345 ;  Niagara  River,  N.  Y.,  Wilson  Har- 
bor, N.  Y.,  346;  Olcott  Harbor,  N.  Y.,  Oak  Orchard  Harbor,  N.  Y.,  347;  Charlotte 
Harbor,  N.  Y.,  348;  Paltneyville  Harbor,  N.  Y.,  Great  Sodua  Harbor,  N.  Y.,  349; 
Uttle  8odu8  Harbor,  N.  Y.,  Oswego  Harbor,  N.  Y.,  350;  Sackett's  Harbor,  N.  Y.. 
352;  exaininationa  and  surveys,  352. 

In  charge  of  Maj.  Milton  B.  Adams,  Corps  of  Engineers— 

Oedensbnrg  Harbor,  N.  Y.,  Grass  River,  N.  Y.,  353;  breakwater  at  Rouse's  Point, 
Lake  Champlain,  N.  Y.,  Swanton  Harbor,  Vt.,  354  ;  Plattsburff  Harbor,  N.  Y.,  Bur- 
linirton  Harbor,  Vt.,  355 ;  Otter  Creek,  Vt.,  Ticonderoga  River,  N.  Y.,  356 ;  examina- 
tions and  surveys,  ^7, 

PACIFIC  COAST. 

IH  charge  of  Lieut.  Col.  George  H.  Mendbll,  Corps  op  Engineers-- 

Oakland  Harbor,  Cal.,  1^7 ;  Wilmington  Harbor,  Cal.,  Redwood  Harbor,  Cal.,  358; 
Petalnma  Creek,  Cul.,  removal  of  sunken  vessels  or  craft  obstracting  or  endanger- 
ing navigation,  359 ;  examinations  and  surveys,  360. 

In  CHARGE   OF  COL.   C.   SeaFOKTH   8TEWART,   COKPS  OF  ENGINEERS — 

Harbor  at  San  Diego,  Cal.,  360. 

Ik  charge  of  Capt.  A.  H.  Payson,  Corps  of  Engineers— 

Homboldt  Bay,  Cal ,  San  Joaquin  River,  Cal.,  361 ;  Mokelumne  River,  Cal.,  Sacramento 
and  Feather  rivers,  Cal.,  3(i2:  Colorado  River,  Nev.,  Cal.,  and  Ariz.,  363;  examina- 
tion, 363. 

Ik  charge  of  Capt.  Charles  F.  Powell,  Corps  of  Engineers— 

Columbia  and  Willamette  rivers,  below  Portland,  Oreg.,  month  of  Columbia  River, 
Greg,  and  Wash.,  364 ;  entrance  to  Coos  Bay,  Oreg.,  eutrancn  to  Yaquina  Bay,  Oreg., 
365;  month  of  Coqnille  River,  Oreg., 366;  Skagit,  Steilaqnamisb,  N'ootsack,  Snoho- 
mish,  and  Snoqnalmie  rivers,  Wasli.,  Cbehalis  River,  Wash.,  367;  gauging  waters 
9f  Columbia  River  and  principal  tributaries,  368;  examination,  368.      • 

Iir  chargr  of  Maj.  W.  A.  Jonp.s,  Corps  of  Engineers — 

Upper  Willamette  River,  Oreg.,  369;  Columbia  River  at  the  Cascades,  Oreg.,  Upper 
Columbia  and  Snake  rivers,  Oreg.  and  Wasb.,  370;  Cowlitz  River,  Wash.,  Lower 
Clearwater  River,  Idaho,  371 ;  examinations  and  surveys,  371. 

EXAMIKA'nONS,  SURVEYS,  AND  CONTINGENCIES  OF   RIVERS  AND  HAR- 

BOKS. 

Estimate  for  1886-W 372 

WASHINGTON  AQUEDUCT,  ETC. 

Jm  charge  of  Maj.  G.  J.  Lydecker,  Corps  of  Engineers— 

Washington  Aqnednct,  372;  increasing  water  supply  to  city  of  Washington,  373; 
enctlon  of  fiahways  at  Great  Falls  of  the  Potomac,  374. 
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PUBLIC  BUILDINGS,  GROUNDS,  ETC.,  DISTRICT  OF  COLUMBIA. 

In  charok  op  Lieut.  Col.  John  M.  Wilson,  Corps  op   Engineers,  Colonel^ 

United  States  Army 374 

PRINTING    AND    DISTRIBUTION    OF    CHARTS    OF    THE    NORTHERN    AND 

NORTHWESTERN  LAKES 1 375 

MILITARY  AND  GEOGRAPHICAL  MAPS 375 

GEOGRAPHICAL  SURVEYS  WEST  OF  THE  lOOTH  MERIDIAN. 
In  charqe  of  Capt.  George  M.  Wheeler,  Corps  op  Engineers 376 

RECONNAISSANCES  AND  EXPLORATIONS. 

Officers  ou  duty  at  headquarters  of  tbe  Army,  of  divisions,  and  departments,  377 ; 
reports  made,  377,  37ti ;  estimate  for  surveys  and  reconnaissances  and  pulilioations 
of  maps,  376. 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 
Officers  of  the  Corps  of  Engineers  in  charge  of  Divisions 378 

STATEMENT   OF  RANK   AND   DUTIES  OF   OFFICERS   OF   THE  CORPS  OP 
ENGINEERS  DURING  THE  FISCAL  YEAR i  379 

LAWS    AI^FECTING    THE    CORPS    OF    ENGINEERS,    48TH    CONGRESS,   2D 

SESSION,  1884-'85 401 

APPENDIX  No.  I. 

REPORT  OF  CAPT.  W.  H.  BIXBY,  CORPS  OF  ENGINEERS. 
Preparation  of  report  apon  investigations  in  Europe  in  1881-'^ 421 

APPENDIX  No.  2. 

REPORT  OF  LIEUT.  COL.  GEORGE  H.  ELLIOT,  CORPS  OF  ENGINEERS. 
Fort  Greene,  Newport  Harbor,  R.  I 423 

APPENDIXES  Nos.  3  and  4. 

REPORT  OF  LIEUT.  COL.  H    L.  ABBOT,  CORPS  OF  ENGINEERS,  BVT.  BRIG. 

GEN.,  U.  S.  A. 

No.  3.  Battalion  of  Engineers  and  Enginiser  School  of  Application...  427 
No.  4.  Engineer  Depot  and  Post  at  Willets  Point 457 
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BIVBRS  AND   HARBORS,  ETC. 
APPENDIX  A. 

REPORT  OF  COL.  CHARLES  E.  BLUNT,  CORPS  OF  ENGINEERS. 

t 
Impbotkments. — Lubec  CfaaDnel,  Me,  462 ;  Bangor  Harbor  and  Penobscot  River,  Me., 
464;  Moose-a-bec  Bar  at  Jonesport,  Me.,  465  ;  Belfast  Harbor,  Me.,  Rockland  Har- 
bor, Me.,  467;  Portland  Harbor,  Me.,  469;  Kennebnnk  River,  Me.,  470;  breakwa- 
ter at  moalh  of  Saco  River,  Me.,  471 ;  PortHiuouth  Harbor,  N.  H.,  472  ;  Cocheoo 
River,  N.  H.,  474. 
EXAMIKATIONS  AND  SuRVKYS.— Sootheru  entrance  to  OwPs  flead  Harbor,  Me.,  476; 
harbor  at  Portsmouth,  N.  H.,  from  the  sea  to  the  wharf,  478 ;  Winnipiseogee  Lake, 
N.  H.,  at  a  point  called  "The  Weirs,"  479;  Little  Harbor  at  Portsmouth,  N.  H., 
with  a  view  to  its  improvement  as  a  berbor  of  refuge,  480 ;  York  Harbor,  Me.,  485; 
Wood  Island  Harbor,  Me.,  489. 

APPENDIX  B. 

REPORT  OF  MAJ.  CHARLES  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

IMPBOYEMKNTR.— ^Newboryport  Harbor,  Mass.,  494;  Merrimao  River,  Mass..  499; 
Scituate  Harbor,  Mass.,  501 ;  Boston  Harbor,  Mass.,  502 ;  Ply  month  Harbor,  Mass., 
510;  Provincetown  Harbor,  Maas.,  513;  Lynn  Harbor,  Mass.,  f^O;  Maiden  River, 
limw.,  519;  harbor  of  refuge  at  Sandy  Bay,  Cape  Ann,  Mass.,  520. 

Examinations  and  Scbveys.— Harbor  at  Marblehead,  Mass.,  for  repair  of  sea-wall; 
harbor  at  Salam,  Mass.,  with  a  view  to  building  a  Jetty  rnnning  ont  from  the  main- 
land  to  deep  water,  5:)7 ;  channel  from  Goose  Point,  in  Plymouth  Harbor,  Mass.,  to 
the  wharf  of  the  Cordage  Company,  538;  harbor  at  Gloncester,  Mass.,  with  a  view 
to  the  removal  of  rock  obstructions,  540;  Fort  Point  Channel,  Boston  Harbor,  543; 
Powow  River,  Mass.,  549 ;  Hingham  Harbor,  Mass.,  553. 

APPENDIX  C. 

REPORT   OF   LIEUT.    COL.   GEORGE   H.    ELLIOT,  CORPS  OF  ENGINEER*. 

Imfkovkmbnts. — Harbor  of  refnge  at  Hyannis,  Mass.,  560;  harbor  of  refngeatNan- 
tacket,  Maas.,  561  ;  Wood's  Holl  and  harbor  of  refuge  at  Wood's  Holl,  Mass.,  580 ; 
Wareham  Harbor,  Mass.,  585 ;  Taunton  River,  Mass.,  58H  ;  Pawtncket  River,  R.  I., 
S^;  Provideuce  River  and  Narragausett  Bay,  R.  I.,  596 ;  Newport  Harbor,  R.  I.,603 : 
harbor  of  refuge  at  Block  Island,  R.  I.,  606;  Little  Narragausett  Bay,  R.  I.  ana 
Coan.,  615 ;  harbor  of  refnge  at  Stonington,  Conn.,  616. 

Examinations  and  Survryb.— Harbor  at  Hyannis,  Mass.,  with  a  view  of  deepen- 
iag  the  harbor,  619;  Pawcatuck  River,  R.  I.,  622 ;  Warren  River,  R.  I.,  with  a  view 
tD  the  removal  of  obstructions  from  the  channel,  625. 

APPENDIX  D. 
REPORT  OP  LIEUT.  COL.  WALTER  McFARLAND,  CORPS   OF  ENGINEERS. 

Imfrovrxknts.— Connecticut  River,  Mass,  and  Conn.,  632 ;  Thames  River,  Conn.,  638; 
Kew  London  Harbor,  Conn.,  641 ;  Clinton  Harbor,  Conn.,  643  ;  New  Haven  Harbor, 
Good.,  644  ;  breakwater  at  New  Haven  Harbor,  Conn.,  646 ;  Mi Iford  Harbor,  Conn., 
648;  Honaatonic  River,  Conn.,  649;  Bridgeport  Harbor,  Conn.,  651;  Black  Rook 
Harbor,  Conn.,  653 ;  Southport  Harbor,  Conn.,  655  ;  Norwalk  Harbor,  Conn.,  656 ; 
Pott  Chester  Harbor,  N.Y.,658;  NewRochelle  Harbor,  N.  Y.,  660;  Echo  Harbor, 
Hew  Roebelle,  N.  Y.,  661 ;  Mamaroneck  Harbor,  N.  Y.,  662;  Greenport  Harbor, 
H.  Y.,664;  Port  Jefferson  Harbor,  N.  Y.,  665;  Flushing  Bay,  N.  Y.,  666  ;  Newtown 
Creek,  N.  Y.,  668  ;  Buttermilk  Channel,  N.  Y.,  670;  Gowanus  Bay,  N.  Y.,  672 ;  Har- 
Wm  River,  N.  Y.,  674;  Hudson  River,  N.  Y.,  677 ;  Harbor  at  Rondout,  N.  Y.^  697 ; 
Harbor  at  Saogertiee,  M.  Y.,  699 ;  removing  snnken  vessels  or  craft  obstructing  or 
eadaagering  navigation,  700. 
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Examinations  and  Surveys.— Horton's  Point,  N.Y.,  near  Dutch  [Duck]  Pond  Point, 
for  breakwater,  701;  Huntington  Harbor,  N.  Y.,  703;  breakwater  at  Falkner** 
Island,  Conn.,  707;  river  and  harbor  at  Niantic,  Conn.,  710;  Hudson  River,  from 
Troy  to  mouth  of  canal,  N.  Y.,  711. 

APPENDIX  B. 

REPORT  OF  BRIG.  GEN.  JOHN  NEWTON,  CHIEF  OF  ENGINEERS,  BVT.  MAJ. 

GEN.,  U.  8.  A. 

IMPROVBMKNT.— Removing  obstructions  in  East  River  and  Hell  Gate,  N.  Y.,  715. 

APPENDIX  F. 

REPORT  OF  MAJ.   GEORGE  L.  GILLESPIE,  CORPS  OF  ENGINEERS,  BVT. 

LIEUT.  COL.,  U.  S.  A. 

Improvements.— East  Chester  Creek,  N.  Y.,  738;  Canarsie  Bay,  N.  Y.,  739 ;  Sheeps- 
head  Bay,  N.  Y.,740;  Snmpawanus  Inlet,  N.  Y.,742;  Cheesoqnakes  Creek,  N.  J., 
T43;  P}i88aic  River,  above  Newark,  N.  J.,  744;  Passaic  River,  below  Newark,  and 
removing  shoals  in  Newark  Bay,  N.  J.. 746;  channel  between  Staten  Inland  and 
New  Jersey,  749 ;  Shrewsbury  River,  N.  J.,  751 ;  Rah  way  River,  N.  J.,  753 ;  Elizabeth 
River,  N.  J.,  Woodbridge  Creek,  N.  J.,  754;  Manasquan  River,  N.  J.,  756;  Raritan 
Bay,  N.  J.,  757 ;  Raritan  River,  N.  J.,  759 ;  Mattawan  Creek,  N.  J.,  Key  port  Harbor, 
N.  J..  763;  South  River,  N.  J.,  764;  Gedney^s  Channel,  New  York  Harbor,  766;  re- 
moving sunken  vessels  or  craft  obstructing  or  endangering  navigation,  787. 

Examinations  and  Survbts.— Baldwin  River,  N.  Y.,  at  Baldwin  Station,  to  con- 
nect with  Long  Branch,  789;  Hudson  River,  on  the  New  Jersey  side,  from  Wee- 
hawken  to  Bergen  Point,  Hudson  County,  N.  J.,  with  a  view  to  deepening  the 
water  at  the  wharf  on  that  side,  790. 

t  APPEISTDIX  G. 

REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 

Improvements. — Delaware  River,  from  Trenton,  N.  J.,  to  its  mouth,  798;  Delaware 
River,  between  Trenton,  N.  J.,  and  Bridesburg,  Pa.,  833 ;  Delaware  River,  below 
Bridesburg,  Pa.,  8:i4;  Delaware  River,  at  Schooner  Ledge,  8:io;  Delaware  River, 
near  Cherry  Island  Flats,  Frankford  Creek,  Pa.,  836;  Schuylkill  River,  837;  ice- 
harbor  at  Marcus  Hook,  Pa.,  839;  ice-harbor  at  the  head  of  Delaware  Bay,  Del., 
840;  couHtruction  of  iron  pier  in  Dblaw^aro  Bay,  near  Lewes,  Del.,  845;  Delaware 
Breakwater  Harbor,  Del.,  846;  Rancocas  River,  N.  J.,  849;  Woodbury  Creek,  N.  J., 
Mantua  Creek,  N.  J., 850;  Raccoon  River,  N.  J.,  851;  Salem  River,  N.  J.,  852; 
Cohansey  Creek,  N.  J.,  853;  north  branch  of  Susquehannah  River,  Pa.,  854;  re- 
moval of  wrecks  from  Delaware  Bay  and  River,  removing  sunken  vessels  or  crafk 
obstructing  or  endangering  navigation,  h55;  United  States  commission  advisory 
to  the  board  of  harbor  commissioners  of  Philadeljihia,  Pa.,  857. 

Examinations.— Corson's  Sound  and  Townsend  Inlet,  N.  J., 858;  mouth  of  Salem 
River,  N.  J.,  860;  harbor  of  Atlantic  City,  at  AI>secom  Inlet,  N.  J.,  862;  west  branch 
of  the  Susquehanna  River,  Pa.,  between  Salt  Lick  and  Bnttermilk  Falls,  864. 

APPENDIX  H. 

REPORT  OF  MR.  WILLIAM  F.  SMITH,  UNITED  STATES  AGENT.  , 

IMPROVKMENTS.— Maurice  River,  N.  J.,  868;  Wilmington  Harbor,  Del.,  869;  ice-bar^ 
bor  at  New  Castle,  Del.,  872;  Duck  Creek,  Del.,  876;  Saint  Jones  River,  Del.,  877; 
Mispillion  Creek,  Del.,  878;  Broadkiln  River,  Del.,  879;  Broad  Creek,  Del.,  from 
its  mouth  to  Laurel,  880;  Indian  River,  Del.,  681 ;  Susquehanna  River  above  and 
below  Havre  de  Grace,  Md.,  882;  Elk  River,  Md.,  883 ;  Chester  River  at  Kent  Island 
Narrows,  Md.,  Chester  River  from  Sprye's  Landing  to  Crumpton,  Md.,  Corsica 
Creek,  Md.,684;  harbor  at  Annapolis,  Md.,  Choptank  River,  Md.,  836;  harbor  of 
Cambridge,  Md.,  Wicomico  River,  Md.,  888;  Upper  Thoroughfare,  between  Dell's 
Island  and  the  mainland,  Md.,  889;  removing  sunken  vessels  or  craft  obstructing  or 
•ndangering  navigation,  890. 
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EXAXiNAiiONB  AKD  Suitv^TS.— Harbor  at  Easton  Poiiit,  Md.,  commencing  at  a  point 
on  Tread  Haven  RWer.  where  the  Government  work  on  the  channel  of  said  river  wat 
recently  aoapeuded.,  B90 ;  Lewes  Creek  and  Rehoboth  Bay,  Del.,  Assateague  and 
Cliineoteaage  bayii,  Md.,  with  a  view  to  form  continuous' inland  navigation  from 
CMncotea^ne  Bay,  iu  Virginia,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  891;  Po- 
comoke  River  and  Bonnd,  Md.,  904;  Skipton  Creek,  Md.,  907;  Tuckahoe  Creek, 
Md.,  908;  Sassafras  River,  Md.,  above  Georgetown,  91;^. 

PART   II. 

APPENDIX  I. 
REPORT  OF  LIEUT.  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 
Ihproy^mknt. — ^Patapsco  River  and  channels  to  Baltimore,  Md.,  917. 

APPENDIX  J. 

REPORT  OF   MA  J.  PETER  C.  HAINS,  CORPS  OF   ENGINEERS,  BVT.  LIEUT. 

COL.,  U.  S.  A. 

iMPROTBMCNTS. — Uarbors  at  Washington  and  Georgetown,  D.  C,  923 ;  Potomac  River 
at  W^ashington,  D.  C,  926 ;  James  River,  Va.,  944 ;  Shenandoah  River,  W.  Va.,  967. 

APPENDIX  K. 
REPORT  OF  MR.  S.  T.  ABERT,  UNITED  STATES  AGENT. 

Improvements.— Channel  at  Mount  Vernon.  Va.,  Neabsco  Creek,  Va.,  9iV2\  Breton 
Bay,  Leonardtown,  Md.,  964;  Nomini  Creek,  Va.,9i)6;  harbor  at  entrance  of  Saint 
Jerome's  Creek,  Md.,  9(58 ;  RappahanntM-k  River,  Va.,  971 ;  Totusky  River,  Va.,  976 ; 
Urbana  Creek,  Va.,  977;  Mattaponi  River,  Va.,  i>79;  Pamnnky  River,  Va.,  9d2; 
York  River,  Va.,  984;  Chickahominy  River,  Va.,  9H7 ;  Staunton  River,  Va.,  989, 
992:  Dau  River,  between  Madison,  N.  C,  and  Danville,  Va.,  99.<;  Roanoke  River, 
K.  C.,  995;  French  Broad  «iver,  N.C.,  997. 

Examinations  and  Surveys.— Cockpit  Point,  Va.,  for  ice-harbor,  999;  Colonial 
Beach,  formerly  White  Point,  in  county  of  Westmoreland,  Va.,  1001. 

APPENDIX  L. 
REPORT  OF  CAPT.  F.  A.  HINMAN,  CORPS  OF  ENGINEERS. 

Imfrovbmknts. — Harbor  at  Norfolk,  Va.,  1008;  apx)roach  to  Norfolk  Harbor  and  th« 
United  States  (Norfolk)  navy-yard,  between  Lambert's  Point  and  Fort  Norfolk, 
Va.,  1017;  Appomattox  River,  Va.,  10*^9  ;  Noitoway  River,  Va.,  Black  water  River, 
>a..  103:J;  Arehor's  Hope  River,  Va.,  1034;  North ^Landinjj  River,  Va  and  N.  C, 
IC^;  Eden  ton  Bay,  N.  C,  1038;  Currituck  Sound,  Coanjok  Bay,  and  Nortli  River 
Ear,  N.  C,  H'39 ;  Meherrin  River.  Pamplico  and  Tnr  rivers,  N.  C,  1041:  Yadkin 
River,  N.  C.,  1042;  Scuppernong  River,  N.  C,  removing  sunken  vesselH or  craft  ob- 
stractingor  endangering  navigation.  1044. 

Examinations  ANb  Surveys. — Perquiman's  River  above  Hartford  [Hertford],  N. 
C,  1045;  Green  River,  N.  C,1046;  Pasciuotank  River,  N.  C,  above  mouth  of  canaL 
1<M9;  Caahie  River,  from  its  month  to  the  town  of  Windsor,  in  Bertie  Countv,  N. 
C,  105:1 

APPENDIX  M. 

REPORT  OF  CAPT.  WILLIAM  H.  BIXBY,  CORPS  OF  ENGINEERS. 

iMPBOTiCMEiiTS.— Contentnea  Creek,  N.  C,  1060;  Trent  River,  N.  C,  1062;  NeUM 
River,  K.  C,  1065;  inland  navigation  from  New  Berne  to  Beaufort  Harbor,  via 
Clubfoot,  Harlowe,  and  Newport  rivers,  N.  C,  1070;  harbor  at  Beaufort,  N.  C, 
1076;  New  River,  N.  C,  1082;  Cape  Fear  River  above  Wilmington,  N.  C,  1083; 
Cape  Fear  River  below  Wilmington,  N.  C,  1087;  Great  Pedee  River,  S.  C,  1100; 
Waeeamaw  River,  S.  C,  1105;  harbor  at  Georgetown,  S.  C,  1114;  Santee  River,  S. 
C.,1119;  Wateree  River,  S.  C,  1123. 
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ExAMiNATxoxs  AND  SURVEYS.— Northeast  Branch  of  Cape  Fear  River,  N.  C,  1128; 
Bogue  Sound,  N.  C,  between  New  River,  and  Beaufort,  1133;  Congaree  River,  8. 
C,  1140;  Black  River,  N.  C,  1145;  entrance  to  Winyaw  Bay,  near  Georgeitown,  S. 
C,  1154. 

APPENDIX  N. 

REPORT   OF  COL.    Q.   A.   GILLMORE.  CORPS  OF  ENGINEERS,   BVT.   MAJ. 

GEN.,  U.  S.  A. 

Improvements.— Charleston  Harbor,  S.  C,  1172;  Wappoo  Cut,  S.  C,  1186;  Ashley 
River,  8.  C,  118a;  Edisto  River,  S.  C,  1190;  Salkiehatcbie  River,  S.  C,  1192; 
Savannah  Harbor  and  River,  Ga.,  1195;  Savannah  River,  Ga.,  1207;  Savannah 
River  above  Augusta,  Ga.,  1213 ;  Saint  Augustine  Creek  (Thunderbolt  River),  Ga., 
1214;  Romerly  Marsh,  Ga.,  1215;  Altaniaha  River,  Ga.,  1218;  Brunswick  Harbor, 
Ga.,  1224;  entrance  to  Cumberland  Sound,  Ga.  and  Fla.,  1229;  inside  passage  be- 
ween  Fernandina  and  Saint  John's  River.  Fla.,  1234. 

Examinations  and  Surveys.- Altaniaha  River,  Ga.,  from  Darien  to  its  mouth,  1234 ; 
Darieu  Harbor,  Ga.,  12:)7. 

APPENTDIX  O. 

REPORT  OF  CAPT.  WILLIAM  T.  ROSSELL,  CORPS  OF  ENGINEERS. 

Improvements.— Saint  John's  River,  Fla.,  1243;  Upper  Saint  John's  River,  Fla, 
1253;  Volusia  Bar,  Fla.,  1254;  Apalachicola  Bay,  Fla.,  1258;  Tampa  Bay,  Fla. 
1262;  Suwauee  River,  Fla.,  1265 ;  Key  West  Harbor,  Fla.,  1267;  Pease  Creek,  Fla.. 
1268;  harbor  at  Cedar  Kevs,  Fla.,  1270;  Manatee  River,  Fla.,  1272;  Caloosahatohee 
River,  Fla.,  1273;  Apalachicola  River,  Fl^.,  1275;  Withlacoochee  River,  Fla.,  1277 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1279^ 

Examinations  and  Surveys.- Anclote  Harbor,  Fla,  1280;  Wekiva  River,  Fla.,  1281 , 
Saint  Augustine  Harbor,  Fla.,  1282;  Amelia  River,  Fla.,  1284;  Charlotte  Harbor,' 
Fla.,  1286 ;  Mosquito  Inlet,  Fla.,  1287 ;  for  canal  and  inland  communication  from 
Saint  John's  River  through  Mosquito  Lagoon  and  Indian  River  to  Jupiter  Inlet  and 
Lake  Worth,  Fla.,  1291. 

APPENDIX  P. 

REPORT  OF  CAPT.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvements. — Ocmulgee  River,  Ga.,  1295;  Oconee  River,  Ga.,  1297;  Flint  River, 
Ga.,  1298;  Oostenaula  and  Coosawattee  rivers,  Ga.,  1300;  Coosa  River,  Ga.  and 
Ala.,  1301;  Chattahoochee  River,  Ga.  and  Ala.,  1303;  Alabama  River,  Ala.,  1306; 
Tallapoosa  River,  Ala.,  1307;  Cahaba  River,  Ala.,  1308;  Escambia  and  Conecuh 
rivers,  Fla.  and  Ala.,  1309;  Choctawhatchee  River,  Fla.  and  Ala.,  1311;  Bayou  L» 
Grange,  Fla.,  1312;  harbor  at  Pensacola,  Fla.,  1313. 

Examinations  and  Surveys. — Outer  and  inner  bars  at  the  entrance  of  Pensacola 
Harbor,  Fla.,  1316;  Clearwater  Harbor,  Fla.,  1323;  Upper  Oconee  River,  Ga.,  from 
Skull  Shoals  to  the  Georgia  railroad  bridge,  1329. 

APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

Improvements.— Mobile  Harbor,  Ala.,  1336;  Warrior  River,  Ala.,  1345;  Torabigbee 
River,  from  Fulton  to  Vienna,  1351 ;  Tombigbee  River,  below  Vienna,  1350 ;  Black 
Warrior  River,  from  Tuscaloosa  to  Daniors  Creek,  Ala.,  1354;  Old  Town  Creek, 
Miss.,  1355;  Noxubee  River,  Miss.,  1356;  Pascagoula  River,  Miss.,  1358;  roatlstead 
leading  into  Back  Bay,  Biloxi,  and  Biloxi  Channel,  Miss.,  i:)60;  Horn  Island  Pass, 
Miss  ,  1361 ;  Pearl  River,  Miss.,  below  Jackson,  1363;  Pearl  River,  Miss.,  firom  Jack- 
son to  Carthage,  1369;  Pearl  River,  Miss.,  between  Edinburgand  Carthage,  1371. 

Examinations  and  Surveys.— Homosassa  Bay,  Fla.,  Back  Bay  at  Han&borough, 
Miss.,  1373;  Mobile  River  and  Harbor,  from  lower  anchorage  up  to  the  northern 
limits  of  the  city  of  Mobile,  with  a  view  to  securing  23  feet  depth  of  water,  1374. 
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APPENDIX  R. 

REPORT  OP  MAJ.  W.  H.  HEITER,  CORPS  OF  ENGINEERS. 

» 

I2VSPVCTION. — Improvemeot  at  the  South  Paas  of  the  Mississippi  River,  1377. 

APPENDIX  S. 
REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Impkovkukntb.— Amite  River,  La.,  l:i9l ;  Tangipahoa  River,  La.,  1.393;  Tchcfnnote 
River,  La.,  1394;  Tickfaw  River,  La.,  1396;  Bayou  Teche,  La.,  1397;  connecting 
Bayou  Teche  with  Grand  Lake  att^harenton,  La.,  1399;  Bayou  Black,  La.,  1400; 
Bayou  Courtableau,  La.,  1403;  Bayou  Terrebonne,  La.,  1407;  Bayou  La  Fourche, 
La.,  1406;  Calcasieu  River,  La.,  1409;  Calcasieu  Pass,  La.,  1414:  Sabine  Pass  and 
Blue  Buck  Bar,  Tex.,  1415;  Sabine  River,  La.  and  Tex.,  1425;  Neches  River,  Tex., 
1426;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
1427. 
Examinations  AND  Surveys.— Homochitto  River,  Miss.,  1429;  Buffalo  River,  Miss., 
1430;  Bayou  PIaquemii\e,  La.,  1431;  Atchafalaya  River,  La.,  above  Berwick  Bay, 
1432;  Bayou  Pierre,  Miss.,  1439;  Nat^lbany  River,  La.,  1446. 

APPENDIX  T. 

REPORT  OF  MAJ.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS,  BVT.  LIEUT. 

COL.,  U.  S.  A. 

IXPBOVKnNTS. — Entrance  to  Galveston'  Harbor,  Tex.,  1449;  ship-chaunel  in  Gal- 
veston Bay,  Tex..  1454 ;  Trinity  River,  Tex.,  1455 ;  Buffalo  Bayou,  Tex.,  1457  ;  chan- 
nel over  the  bar  at  mouth  of  Brazos  River,  Tex.,  1460 ;  Pass  Cavallo  Inlet  to  Mata- 
corda  Bay,  Tex.,  1462 ;  Aransas  Pass  and  Bay,  up  to  Rockport  and  Corpus  Christie 
T«x.,  1464;  harbor  at  Brazos  Santiago,  Tex.,  146S;  protection  of  river  bank  at  Fort 
Brown,  Tex.,  1470. 

APPENDIX  U. 
REPORT  OF  CAPT.  ERIC  BERGLAND,  CORPS  OF  ENGINEERS. 

iMTBOVEifKNTS. — Red  River,  La.  and  Ark.,  1472 ;  survey  of  Bayou  Pierre,  La.,  1487  ; 
CypreM  Bayon,  Tex.  and  La.,  1493 ;  Cane  River,  La.,  149.5;  Loggy  Bayou,  Lake 
mtenean  and  the  Dorcheat,  La.,  1496 ;  Ouachita  and  Black  rivers.  Ark.  and  La., 
1497;  Bayon  Bartholomew,  La.  and  Ark.,  1501;  Bayou  Boeuf,  La.,  1502;  Tensas 
River  and  Bayon  Macon,  La,,  1504:  Bayou  D'Arbonne,  La.,  1505;  Yazoo  River, 
Mi«  .  1507;  Big  Snnllower  River,  Miss.,  1511 ;  Tchnia  Lake,  Miss.,  1.514;  Talla- 
hatchee  River,  Miss.,  1517;  Coldwater  River,  Miss.,  1518;  Yallabusha  River,  Miss., 
1&19 ;  Steele's  Bayou,  Miss.,  1522 ;  Big  Black  River,  Miss.,  1524  ;  Big  Hatchee  River, 
Teon..  15(27;  South  Forked  Deer  River,  Tenn.,  1529;  water-gauges  on  the  Missis- 
Mppi  River  and  it«  principal  tributaries,  1532. 

EXAVIKATIONS  AND  SURVEYS.— Oassidy's  Bayou,  Miss.,  1534;  Yazoo  Pass,  Miss.,  to 
detrrmine  the  cost  of  a  lock  at  that  place,  1537 :  Deer  Creek,  Miss.,  1.538 ;  outlets  of 
Bonf  River,  La.,  with  a  view  to  closing  same,  1545;  Bayou  Bartholomew,  Ark.. 
from  present  head  of  navigation  to  Lincoln  County  line,  1548 ;  Cypress  Bayou  ana 
tlM  lakes  between  Jefferson,  Tex.,  and  Shreveport,  La*.,  1552. 

APPEIS^DIX  V, 
REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

Imfbotkmknts.— Removing  obstructions  in  Arkansas  River,  Ark.,  1558;  Arkansas 
Biver  between  Fort  Smith  and  Wichita,  Kans.,  1561;  Arkausas  River  at  Fort 
Smith,  Ark.,  1563;  Arkansas  River  at  Pine  Bluff,  Ark.,  1.564;  Black  River,  Ark. 
■ad  Mo.,  1.5d3;  White  River,  Ark.,  1586;  White  River  above  Buffalo  Shoals,  Ark., 
ISdl;  White  River  between  Jackson  port  and  Buffalo  Shoals,  1593;  White  and  Saint 
FTmnciii  rivers.  Ark.,  1594 ;  Saint  Francis  River.  Ark.,  1595 ;  Saline  River,  Ark., 
U«;  L'AngniUe  River,  Ark.,  1600. 
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Examinations  and  SuRVRT8.~8urvey  of  Arkansas  River  from  Little  Bock  to  ito 
mouth,  1601 ;  continuation  of  survey  of  Arkansas  River  from  Wichita,  Kans.,  to  Fort 
OibsoD,  Ind.  T.,  1611 ;  Little  Red  River,  Ark.,  161*^ ;  Red  River  above  Fulton,  Ark., 
1617 ;  Petit  Jean  River,  Ark.,  1627. 

APPENDIX  W. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvements. — RemovinK  snags  and  wrecks  from  the  Mississippi  and  Miseonri 
rivers,  16:^3,1652;  Osage  Kiver,  Kans.  and  Mo.,  16.%;  Qasconade  River,  Mo.,  1637, 
1654;  Wabash  River,  Ind.  and  111.,  16SH;  White  River,  Ind.,  1642. 

Examinations.— Nish-n&-botna  [Nishuabotanal  River,  with  a  view  to  increasing  the 
depth  of  channel  in  the  Missouri  River,  1643;  iCankakee  River,  Ind.,  1645;  Wabash 
River,  Ind.,  from  Logansport  to  Delphi,  1649. 

APPENDIX  X. 

REPORT  OF  MAJ.  O.  H.  ERNST,  CORPS  OF  ENGINEERS. 

Improvements.— Mississippi  River  between  the  Illinois  and  Ohio  rivers,  1655 ;  harbor 
and  Mississippi  River  at  Alton,  Mississippi  River  opposite  the  city  of  Saint  Louis, 
Mo.,  Mississippi  River  at  or  near  Cape  Girardeau,  Mo.,  and  Minton  Point,  111.,  1656. 

Examination. — Osage  River,  Mo.,  from  mouth  to  Linn  Creek,  with  a  view  to  mova- 
ble locks  and  dams,  1657. 

APPENDIX  Y. 

REPORT  OF  CAPT.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvement.— Yellowstone  River,  Mont,  and  Dak.,  1659. 

PART    HI. 
APPENDIX  Z. 

REPORT  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS. 

Improvements. — Upper  Mississippi  River,  operations  of  snag-hoat,  &c.,  1662;  Mis* 
sissippi  River  from  Saint  Paul  to  the  Des  Moines  Rapids,  1()67;  Mississippi  Rapids 
ftom  Des  Moines  Rapids  to  mouth  of  lliiuois  River,  1685  ;  harbors  of  refuge  on  Lake 
Pepin,  1687;  removal  of  bar  in  Mississippi  River  opposite  Dubuque,  Iowa,  ice-har- 
bor at  Dubuque,  Iowa,  1691 ;  Rock  Island  Rapids,  Mississippi  River,  1694;  harbor 
at  Rock  Island,  111.,  1695;  Des  Moines  Rapids,  Mississippi  River,  1697;  operating 
and  care  of  Des  Moines  Rapids  Canal,  1700 ;  dry-dock  at  tiio  Des  Moines  Rapids 
Canal,  1707 ;  Quincv  Bay,  111.,  1709 ;  removing  obstructions  in  Mississippi  River, 
1710. 

Examinations  AND  Surveys.— Sny  Island  Levee,  IIL,  on  the  Mississippi  River,  1710; 
bar  and  obstructions  at  or  near  the  mouth  of  Whipple  Creek,  in  Quincy  Bay,  111., 
1717 ;  Mississippi  River  in  the  vicinity  of  Guttenberg,  Iowa,  1718. 

'  APPENDIX  A  A. 

RI:P0RT  OF  MAJ.  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvements. — Preservation  of  Falls  of  Saint  Anthony,  Minn.,  lT2i;  Mississippi 
River  above  the  Falls  of  Saint  Anthony,  Minn.,  1731 ;  construction  of  lock  and  dam 
on  Mississippi  River  at  Mt^eker's  Island,  Minn.,  1733;  Chippewa  River,  Wis.,  1734; 
Chippewa  Kiver  at  Yellow  Banks,  Wis.,  1737  ;  Saint  Croix  River  below  Taylor's  Falls, 
Minn,  and  Wis.,  173-^ ;  Minuesota  River,  Minn.,  1741 ;  Red  River  of  the  North,  Minn, 
and  Dak.,  174*4J ;  lock  and  dam  at  Goose  Kapids  on  Red  River  of  the  North,  Minn, 
and  Dak.,  1745 ;  reservoirs  upon  the  headwaters  of  the  Mississippi  River  and  its 
tributaries,  1747 ;  surveys  for  reservoirs  at  the  sources  of  the  Mississippi,  Saint 
Croix,  Chippewa,  and  Wisconsin  rivers,  1750. 
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APPENDIX  B  B. 

REPORT  OF  MAJ.  WILLIAM  R.  KING.  CORPS  OF  ENGINEERS. 

I]fpmovBUVNT8.--Teiineissee  River,  1751 ;  CninberlaDd  River,  I7fi0;  Hiawassee  River, 
1764;  French  Broad  River,  Teiin.,  1765;  Clinch  River,  Tenn.,  1766;  Duck  River, 
Tenn.,  Caney  Fork  River,  Tenn.,  1768 ;  Little  TennesMc  River,  Tenn.,  1769;  South 
Fork  Caniberland  River,  Ky.,  1770. 

RZAMiXATioNS  AND  SuRVRYS.— Elk  River,  Tenn.  and  Ala.,  1771 ;  Little  River,  Ky., 
eoDdilion  of  the  Cumberland  River  above  the  month  of  the  Jellico,  in  Kentucky, 
17?2;  Holston  River,  Tenn.,  1773;  extension  of  the  survey  of  Caney  Fork  River  to 
Prank's  Ferry,  Tenn.,  1774. 

APPENDIX  C  C. 

REPORT  OF  LIEUT.  COL.  WILLIAM  E.  MERRILL,  CORPS  OF  ENGINEERS, 

BVT.  COL.,  11.  8.  A. 

IMPROYEMIENTS.— Ohio  River,  1776;  operating  and  care  of  Davis  Island  lock  and 
movable  dam,  Ohio  River,  1802;  operating  and  care  of  Lonisville  and  Portland 
Canal,  1803;  Falls  of  the  Ohio  River  at  Lonisville,  Ky.,  l^'ll ;  Monongahela  River, 
W.  Va.  and  Pa.,  1813 ;  operating  and  care  of  lock  and  dam  No.  9,  Mononcahela 
River,  1817;  Allegheny  River,  Pa.,  1818;  ice-harbor  at  mouth  of  Muskingum  River, 
Ohio,  1^1 ;  harbor  of  refuge  near  Cincinnati,  Ohio,  1825 ;  harbor  of  refuge  at  mouth 
of  Great.Kanawha  River,  W.  Va.,  1826. 

EZAMIXATIONB  AND  SURVEYS.— Shawneetowu  Harbor  and  Levee,  111.,  1828;  New 
Albany  Harbor,  Ind.,  and  the  river  and  shores  adjacent  to  said  harbor,  1829;  harbor 
at  Paducah,  Ky.,  1H30;  harbor  at  Owensborough,  Kv.,  1831;  Scioto  River,  Ohio, 
1832;  Lawrencebnrg  Harbor,  Ind.,  1839;  bar  in  the  Ohio  River  opposite  the  mouth 
of  the  Licking  River,  Ky.,  1843. 

APPENDIX  D  D. 

BEPORT  OF  LIEUT.  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

hmtovEMEirrs.— Great  Kanawha  River,  W.  Va.,  1845;  Elk  River,  W.  Va.,  1857; 
New  River,  from  the  month  of  Wilson,  in  Grayson  County,  Va.,  to  the  mouth  of 
Gtcen brier  River,  W.  Va.,  examination  of  models  and  plans,  &c.,  for  movable  dams, 

BxAKiNATiON. — Greenbrier  River,  W.  Va.,  18^6. 

APPENDIX  E  E. 

REPORT  OF  CAPT.  JAMES  C.  POST,  CORPS  OF  ENGINEERS. 

ikraoYEMEHTS. — Kentucky  River,  Ky.,  1869:  operating  and  keeping  in  repair  locks 
and  dams  on  the  Kentucky  River,  Ky.,  1878;  Tradewater  River,  Ky.,  188:i;  Big 
Sandy  River,  W.  Va.  and  Ky.,  1884  ;  Guyandotte  River,  W.  Va.,  1889 ;  Little  Kana- 
wha River,  W.Va.,  1890;  Backhannon  River,  W.Va.,  1892. 

Examinations  and  Surveys.— Rough  River,  Ky.,  1893, 1894.;  condition  of  Green  and 
Barren  rivers,  Ky.,  1904. 

APPENDIX  F  P. 

BRmOmO  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Bridge  across  Detroit  River  between  Belle  Isle  and  the  American  shore,  1917 ;  bridge 
aeron  Willamette  River  at  I'ortland,  Oreg.,  1918;  bridge  across  the  Mononeahela 
Ifiver  near  Fairmont,  W.Va.,  1919;  bridge  of  the  Northern  Pacific  Railroad  Com- 
pany aetOM  Saint  Louis  River,  Minn,  and  Wis.,  1925. 
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APPENDIX  G  G. 

REPORT  OF  MAJ.  CHARLES  J.  ALLEN.  CORPS  OF  ENGINEERS. 

IlfPBOVKMKNTS.— Harbor  at  Diiluth,  Minn.,  19:I7  ;  dredging  Superior  Bay,  Wis.,  1944; 

harbor  at  Grand  Mara  is,  Minn.,  1949. 
Examinations  and  Surveys. — Big  Stone  Luke  and  Lake  Traverse,  Minn.,  ^ith  a 

▼lew  to  connecting  them,  1951 ;  Agate  and  Burlington  bays,  Minn.,   1954 ;  Saint 

Louis  Bay  and  Saint  Louis  River,  from  Connor's  Point,  Wis.,  and  Rice's  Point, 

Minn.,  to  foot  of  first  faUs,  1959. 

APPENDIX  H  H. 

REPORT  OF  LIEUT.  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

Improvemknts.— Ontonagon  Harbor,  Mich..  1968;  Eagle  Harbor,  Mich.,  1970;  Mar- 
quette Harbor,  Mich.,  1971;  harbor  of  refuge  at  Grand  Marais,  Mich.,  1973;  Man- 
istique  Harbor,  Mich.,  1974  ;  harbor  at  mouFli  of  Cedar  River,  Mich.,  1976 ;  Merom- 
onee  Harbor,  Mich,  and  Wis.,  1978;  Oconto  Harbor,  Wis.,  1982;  Pensaukee  Har- 
bor, Wis.,  1^ ;  Green  Bay  Harbor,  Wis.,  1987 ;  harbor  of  refuge  at  entrance  of  Stur- 
geon Bay  Canal,  Wis.,  1988;  Ahne pee  Harbor,  Wis.,  1989:  Kewaunee  Harbor,  Wie., 
1993;  Two  Rivers  Harbor,  Wis.,  1995 ;  Manitowoc  Harbor,  Wis.,  1998;  Sheboygan 
Harbor,  Wis.,  2001 ;  Port  Washington  Harbor,  Wis.,  2003. 

Examinations  AND  Surveys. >~Lac  la  Belle  Harbor«  Mich.,  2005;  Ashland  Harbor, 
Lake  Superior,  Wis.,  2010. 

APPENDIX  II. 

REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvemknts. — Harbor  of  refuge,  Milwaukee  Bay,  Wis.,  2015;  Milwaukee  Harbor, 
Wis.,  201rt;  Racine  Harbor,  Wis.,  2019;  Kenosha  Harbor,  Wis.,  2021 ;  Waukegan 
Harbor,  111.,  2023;  Fox  and  Wisconsin  rivers.  Wis.,  2025. 

APPENDIX  J  J. 

REPORT  OF  MAJ.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGIltEERS. 

Improvements. — Chicago  Harbor,  111.,  2047;  Calumet  Harbor,  111.,  2051  ;   Illinois 

River,  2052;  Calumet  River,  2055. 
Examinations  and  Surveys. — For  Hennepin  Canal  and  for  the  enlargement  of  the 

Hlinois  and  Michigan  Canal,  Wolf  Lake,  Ind.,  2056;  for  ship-canal  from  Calumet 

River  to  Lake  Calumet,  111.,  2057 ;  Calumet  River,  111.,  from  a  point  half  a  mile 

•ast  of  Hammond  to  the  forks  of  the  river,  2059. 

APPENDIX  KK. 

REPORT  OF  CAPT.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

IMPROVEMBNTS.-Charle voix  Harbor,  Mich. ,  20(>5 ;  Frankfort  Harbor.  Mich. ,  2068 ;  har- 
bor of  refuge  at  Portage  Lake,  Mich.,  2069 ;  Manistee  Harbor,  Mien.,  2071 ;  Luding- 
ton  Harbor,  Mich.,  2072;  Pent  water  Harbor,  Mich.,  2075;  White  River  Harbor, 
Mich.,  2076;  Muskegon  Harbor,  Mich.,  2077 ;  Grand  Haven  Harbor,  Mich.,  2979; 
Grand  River,  Mich.,  2081;  Black  Lake  Harbor,  Mich.,  2083;  Saugatuck  Harbor, 
Mich.,  2084;  South  Haven  Harbor,  Mich.,  2085;  Saint  Joseph  Harbor,  Mich.,  2086  ; 
New  Buffalo  Harbor,  Mich.,  2087;  Michigan  City  Harbor,  Ind.,  2088. 

Examinations  and  Survkys.— Plan  and  estimate  of  cost  of  a  harbor  of  refuge  at 
Ludingtou,  Mich.,  2090;  Little  Traverse  Bay,  Mich.,  near  the  village  of  Petoskey, 
with  a  view  to  constructing  a  harbor  of  refuge,  2095. 
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APPENDIX  L  L. 

REPORT  OF   LIEUT.  COL..  O.  M.  POE,  C0EP8  OF  ENGINEERS,  BVT.  BRIG* 

GEN.,  U.  S.  A. 

Improvements. — Hay  LakA  Channel,  Saint  Mary's  River,  Mich.,  2098;  Saint  Mary's 
FalU  Canal  and  River,  Mich.,  2104 ;  operating;  and  care  of  Saint  Mary's  Falls  Canal, 
Hich.,2l0tj;  dry-dock  at  Saint  Mary's  Falls  Canal,  Mich.,  2124;  harbor  at  Cheboy- 

fan,  Mich.,212t^;  harbor  at  Thnnder  Bay,  Mich., 2129;  harbor  at  An  Sable,  Mich., 
r.tO:  Saginaw  River,  Mich., 2138;  harbor  of  refaf2:6,  Saml  Beach, Lake  Harou,Mich., 
'2151 :  ice-harbor  of  refuge,  Belle  River,  Mich. ,  2157 ;  repairs  of  Saint  Clair  Flats  Ship- 
Canal,  Mich.,  2159 ;  operating  and  care  of  Saint  Clair  Flats  Ship-Canal,  Mich.,  2160; 
CiintoQ  River,  Mioh.,  Detroit  River,  Mich.,  2165;  information  concerning  Portage 
Lake  and  Lake  Sup^^rior  Ship-Canal,  &c.,2170. 
Examinations  and  Surveys.— Mackinac  Harbor,  Mich.,  2180;  Pine  River,  Saint 
Clair  County,  Mich.,  2183 ;  for  harbor  of  refn^^e  at  or  near  Cross  Village,  Mich.,  2185; 
old  locka  at  the  Saint  Mary's  Falls  Canal  for  use  as  a  dry-dock,  21^:^6 ;  Clinton  River, 
Mich., 2190 ;  Saint  Clair  River,  Mich.,  to  aHcertaiu  whether  the  erosion  of  the  right 
bank  is  injuring  the  navigation  of  the  river  and  Saint  Clair  Flats  Canal,  2197. 

APPENDIX  M  M. 

REPORT  OF  MAJ.  L.  COOPER  OVERMAN,  CORPS  OF  ENGINEERS. 

Improvements. — Monroe  Harbor,  Mich.,  2209;  Toledo  Harbor,  Ohio,  2211 ;  Port  Clin- 
ton HarlK>r,  Ohio,  2215;  Sandusky  City  Harbor,  Ohio,  2216;  Sandusky  liivor,  Ohio, 
2218;  Hnmn  Harbor, Ohio,  2219;  Vermillion  Harbor,Ohio,  2222;  Mouth ofBlackltiver, 
Ohio,  222:1;  Rocky  River,  Ohio,  Cleveland  Harbor,  Ohio,  2227;  Fairport  Harbor, 
Ohio,  22;i.^> ;  Ashtabula  Harbor,  Ohio,  2240  ;  Conueaut  Harbor,  Ohio,  2245;  Dunkirk 
Harbor,  N.  Y.,  224C. 
Examination. — At  Cleveland,  Ohio,  for  opening  and  improving  the  channel  known 
iftthe  old  *''  river  bed"  of  the  Cuyahoga  River,  2249. 

APPENDIX  NN. 

REPORT  OF  CAPT.  EDWARD  MAGUIRE,  CORPS  OF  ENGINEERS. 

Improvements. — Erie  Harbor,  Pa.,  2253;  Buffalo  Harbor,  N.  Y.,  2255;  Niagara  River, 
X.  Y.,  Wilaon  Harbor,  N.  Y.,  22rt8;  Olcott  Harbor,  N.  Y.,  2269;  Oak  Orchard 
HarlKir.  N.  Y.,  2270;  Charlotte  Harbor,  N.  Y.,  2:^71;  Pultueyville  Harbor,  X.  Y., 
*ff3;  Great  Sodus  Harbor,  N.  Y.,  2274;  Little  Sodus  Harbor,  N.  Y.,  2276;  Onwego 
Harlior,  N.  Y.,  2278;  Sackett's  Harbor,  N.  Y.,  228;>. 

Examixatioxs  and  Surveys.— Niagara  River,  N.  Y.,  from  YoungHtown  to  Lake  On- 
tario, Scajaqaada  [Scajacuada]  Creek,  at  Buffalo,  N.  Y.,  2283;  Salmon  River,  N. 
Y.,  at  and  below  Fort  Covington,  2286;  mouth  of  Salmon  River,  and  the  inner 
natnral  harbor  thereat,  on  Lake  Ontario,  N.  Y.,  with  a  view  of  making  a  harbor  of 
refage  for  veBsels  in  distress  and  for  purposes  of  commerce  and  navigation,  2291. 

APPENDIX  O  O. 

REPORT  OF  MAJ.  MILTON  B.  ADAMS,'  CORPS  OF  ENGINEERS. 

Ixprovbxkxts. — Ogdensbnrg  Harbor,  N.  Y. ,  2293 ;  Grass  River  at  Massena,  N. Y. ,  2296 ; 
breakwater  at  Rouse's  Point,  Lake  Champlaiu,  N.  Y.,  2297;  Swanton  Harbor,  Vt., 
2:i05;  Plattsburg  Harbor,  N.Y.,  2:W0  j  Burlington  Harbor,  Vt.,  2307  ;  Otter  Crook, 
Vk,  Ticonderoga  River,  N.  Y.,  2:309. 

EXAMiKATioxs  ANJ)  Sdrveys.— Whitehall  Harbor,  N.  Y.,  2310;  Lake  Champlain  at 
Four  Channels,  N.  Y'.,  2:314 ;  mouth  of  the  Sarauac  River  at  Plattsburg,  N.  Y.,  2318 ; 
Maqnam  Bay,  Swanton,  Vt.,  2:321. 

APPENDIX  P  P. 

REPORT  OF  LIEUT.  COL.  GEORGE   H.  MENDELL,  CORPS  OF  ENGINEERS, 

BVT.  COL.,  U.  S.  A. 

Improvemkxts.— Oakland  Harbor,  Cal.,  21327;  Wilmington  Harbor,  Cal.,  2333;  Red- 
wo«)d  Harbor,  Cal.,  2338  ;  Petaluma  Creek,  Cal.,  removal  of  sunken  vesseJB  or  craft 
obf»tnicting  or  endangering  navigation,  2:J39. 

Examixatioxs  and  Surveys.— Islaij*  Creek,  San  Francisco  Bay,  Cal..  2340; 
Mat«o  River,  CaL,  2342  ;  Napa  Rivei,  Cal,,  2343. 
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APPENDIX  QQ. 

KEPORT  OF  COL.  C.  8EAF0RTH  STEWART,  CORPS  OF  ENGINEERS. 
Improvbmbnt. — Harbor  at  San  Diego,  Cal.,  2349. 

APPEJI^DIX  KR. 

REPORT  OF  CAPT.     .  PAYSON.  CORPS  OF  ENGINEERS. 

Improvbmbnts.— Humboldt  Bay  and  Harbor,  Cal.,  2351 ;  San  Joaqain  River,  Cal., 
2353;  Mokelumne  River,  Cal.,  2358;  Sacramento  and  Feather  rivers,  Cal.,  2360; 
Colorado  River,  Nev.,  Cal.,  an  J  Ariz.,  2365. 

Examination.— Yuba  River,  Cal.,  2373. 

APPENDIX  8  8. 

REPORT  OF  CAPT.  CHARLES  F.  POWELL,  CORPS  OF  ENGINEERS. 

IMPROYEMENTS.— Columbia  and  Willamette  rivers,  below  Portland.  Oreg.,  2376; 

month  of  the  Columbia  River,  Oreg.  and  Wash.,  23iB2 ;  entrance  to  Coos  Bay,  Oreg., 

23H8;  entrance  to  Yaquiaa  Bay,  Oreg.,  2393;  mouth  of  Coquille  River,  Oreg.,  2398; 

Skasit,  Steilaquamish,  Nootsack,  Suobomish  and  Snoqualmie  rivers,  Wash.,  2403; 
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WiUapah  River,  Wash.,  2420. 
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lEXTRACT  FROM  THE  ANNUAL  REPORT  OF  THE  SECRETARY  OF  WAR.] 

War  Department, 
^  November  30,  1885. 


ENGINEER  BUREAU. 

Tbe  attention  of  Congress  is^  invited  to  the  defenseless  condition  of 
oar  sea-coast  and  lake  frontier.  This  subject  received  careful  consid- 
eTation  in  tbe  report  of  the  Chief  of  Engineers,  submitted  at  the  last 
fie^ion  of  Congress.  As  the  question  of  the  defensive  system  of  the 
conn  try,  so  far  as  the  ports  at  which  fortifications  or  other  defenses  are 
most  urgently  required,  has  been  referred  by  Congress  to  a  Board,  of 
which  the  Secretary  of  War  is  president,  tbe  Chief  of  Engineers,  in  his 
annual  report  submitted  at  this  time,  restricts  his  estimates  to  the  sum 
required  for  the  repair  and  modification  of  existing  works  and  for  tor- 
pedoes for  harbor  defense. 

The  Board  on  Fortifications  or  other  Defenses,  appointed  in  accordance 
with  tbe  provisions  of  the  act  approved  March  3, 1885,  held  its  first 
meeting  in  this  city  on  the  3d  of  June  last,  and  has  held  subsequent 
meetings  at  New  York  and  elsewhere.  It  has  inspected  the  Government 
works  at  Governor's  Island,  Fort  Wadsworth,  David's  Island,  Sandy 
Hook,  Willets  Point,  and  Newport;  and  has  visited  the  establishments 
of  the  Otis  Steel  Works,  at  Cleveland,  Ohio;  the  Black  Diamond  Mills, 
Park  Brothers  &  Co.,  and  the  Soho  Iron  Works,  at  Pittsburgh,  Pa. ;  the 
Edfrar  Thomson  Steel  Works,  at  Bessemer,  Pa. ;  the  Cambria  Iron  Com- 
pany, at  Johnstown,  Pa.;  the  Pennsylvania  Steel  Works,  at  Steelton, 
Pa.;  the  Midvale  Steelworks,  at  Nicetown,  Pa.;  the  West  Point  Foundry 
Association,  at  Cold  Spring,  N.  Y. ;  and  the  South  Boston  Iron  Works, 
at  Boston,  Mass.  It  has  received  numerous  papers  from  inventors  and 
other  persons,  which  have  been  referred  to  the  propjBr  committees  for 
examination.  As  it  will  deal  with  the  whole  subject  of  coast  defense, 
it  is  not  deemed  necessary  or  proper  at  this  time  to  consider  that  ques- 
tion or  make  any  recommendations  on  the  subject.  The  report  to  be 
submitted  to  Congress  is  now  in  preparation,  and  it  is  hoped  that  it  may 
be  presented  in  January  next. 

The  limited  amount  of  funds  available  during  the  past  year  has  been 
mainly  applied  to  placing  in  serviceable  condition  the  platforms  of 
heavy  guns  and  mortars  bearing  upon  the  channels  of  entrance  to  the 
various  harbors. 

The  funds  with  which  the  works  for  the  improvement  of  rivers  and 
*   harbors  were  prosecuted  during  the  past  fiscal  year  were  derived  from 
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the  appropriations  of  the  act  of  July  6, 1884,  together  with  such  bal- 
ances as  were  on  hand  from  previous  appropriations.  The  report  of  the 
Chief  of  Engineers  sets  forth  the  condition  of  each  improvement,  the 
extent  of  the  work  performed  during  the  fiscal  year  ending  June  30, 
1885,  the  amount  of  money  expended,  'and,  in  compliance  with  the 
provisions  of  the  river  and  harbor  act  of  March  2,  1867,  presents  esti- 
mates of  the  probable  cost  of  completion,  together  with  an  estimate, 
from  the  officer  in  charge  of  each  particular  work,  of  the  amount  ''that 
can  be  profitably  expended'?  during  the  fiscal  year  ending  June  30, 
1887.  The  Chief  of  Engineers  remarks  that  these  annual  estimates 
are  made  in  compliance  with  the  above-quoted  requirements  of  law, 
and  are  not  to  be  considered  as  carrying  with  them  a  recommendation 
of  himself  or  of  the  officer  in  charge  of  the  district,  either  in  respect  to 
the  commercial  value  of  the  improvement  or  to  the  amount  to  be  ap- 
propriated, other  than  for  the  most  economical  administration  of  works, 
the  prosecution  of  which  had  already  been  approved  by  Congress. 

The  examinations  and  surveys  required  and  provided  for  in  the  river 
and  hjirbor  act  of  July  5,  1884,  have  been  completed,  and  reports  of 
their  results  were  transmitted  to  Congress  from  time  to  time  during  its 
session.  The  act  provides  that  no  survey  shall  be  made  until  the  local 
engineer  has  reported,  after  a  preliminary  examination,  that  the  locality 
is  worthy  of  improvement;  and,  further,  that  the  Chief  of  Engineers 
shall  direct  such  survey  only  in  the  case  where,  in  his  opinion,  the  river 
or  harbor  proposed  to  be  surveyed  is  worthy  of  improvement  by  the 
Oeneral  Government.  Of  the  one  hundred  and  thirty-nine  localities 
enumerated  for  examination  in  the  above  act,  fifty-three  were  reported 
as  not  worthy  of  improvement. 

Action  was  taken  during  the  year,  upon  plans  and  locations  sub- 
mitted by  parties  interested,  of  bridges  proposed  to  be  built  under  au- 
thority of  Congress,  subject  to  the  approval  of  the  Secretary  of  War, 
particulars  of  which  will  be  found  in  the  report. 

A  report  of  the  progress  made  between  December  21. 1883,  and  De- 
cember 19, 1884,  by  the  Mississippi  River  Commission,  in  carrying  out 
the  work  intrusted  to  it,  was  transmitted  to  Congress  January  5, 1885. 
A  subsequent  report  of  the  progress  of  that  important  work  to  June 
30,  1885,  has  been  received  and  will  be  transmitted  to  Congress  with 
the  report  of  the  Chief  of  Engineers.  The  provisions  of  the  river  and 
harbor  act  of  July  5,  1884,  creating  the  Missouri  River  Commission,  re- 
quire that  the  Commission  shall  submit  for  transmittal  to  Congress,  at 
the  beginning  of  each  regular  session  in  December,  a  full  report  of  all 
their  proceedings.  The  first  report  of  the  Commission  was  transmitted 
to  Congress  January  7,  1885  ;  the  subsequent  report  will  also  be  trans- 
mitted to  Congress  with  the  report  of  the  Chief  of  Engineers. 

A  statement  is  given  in  the  report  of  the  Chief  of  Engineers  of  ^he 
work  accomplished  during  the  year  in  the  removal  of  wrecks  endanger- 
ing or  obstructing  navigation,  general  provision  for  which  is  made  in 
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the  river  and  harbor  act  of  Jane  14, 1880.  Section  2  of  the  river  and 
harbor  act  of  July  5, 1884,  requires  the  Secretary  of  War  to  report  to 
Congress  all  instances  in  which  piers,  breakwaters,  or  other  structures 
bnilt  by  the  United  States  in  aid  of  commerce  or  navigation  are  used, 
occupied,  or  injured  by  a  corporation  or  an  individual,  and  the  extent 
and  mode  of  such  use,  occupation,  or  injury ;  and,  further,  to  report 
whether  any  bridges,  causeways,  or  structures  now  erected  or  in  process 
of  erection  door  will  interfere  with  free  and  safe  navigation;  or,  if  they 
do  or  will  so  interfere,  to  report  the  best  mode  of  altering  or  construct- 
ing soch  bridges  or  causeways,  so  as  to  prevent  any  such  obstructions. 
By  section  8  of  the  same  act  the  Secretary  of  War  is  directed,  when- 
ever there  is  reason  to  believe  that  any  bridge  over  navigable  waters  of 
the  United  States,  or  of  any  State  or  Territory,  is  an  obstruction  to 
navigation,  by  reason  of  difficulty  of  passing  its  draw  openings  or  raft- 
8pan§,  to  require  the  owners  of  or  persons  controlling  Or  operating  the 
same  to  cause  such  aids  to  the  passage  of  the  bridge  as  may  be  deemed 
necessary  to  be  erected  by  them  at  their  own  expense.  To  comply  with 
these  requirements  of  law,  instructions  were  given  to  the  Chief  of  Engi- 
neers to  prepare  and  submit  for  the  information  of  the  Secretary  of  War 
fall  reports  covering  all  facts  necessary  to  secure  a  compliance  with  the 
terms  of  the  act.  These  reports  and  other  information  relating  to  the 
sobject  that  have  been  received  will  be  transmitted  to  Congress  in  a 
separate  communication  at  an  early  period  of  the  ensuing  session. 

The  small  appropriation  asked  for  the  next  fiscal  year  for  surveys 
required  for  military  purposes  and  for  the  publication  of  maps  for  the 
niie  of  the  War  Department  is  earnestly  recommended. 

nCPROVEMSKT  OF  SOUTH  PASS,  MISSISSIPPI  RIVEE. 

In  the  last  annual  report  of  the  Department  the  record  of  this  work 
was  brought  down  to  September  9, 1884.  During  the  period  from  that 
date  to  September  10, 1885,  inclusive,  the  channel  of  the  pass  was  main- 
taiiied  as  required  by  law.  Four  quarterly  payments  for  maintenance, 
amounting  to  $100,000,  and  two  semi-annual  payments  of  interest  on 
the  $1,000,000  retained,  amounting  to  $50,000,  were  made  to  Mr.  Eads, 
making  the  total  expenditures  for  the  improvement  to  the  last-named 
date  $5,150,000.  No  appropriation  has  been  made  for  the  present  fiscal 
year  to  provide  for  the  annual  expense  of  ascertaining  the  depth  of 
water  and  width  of  channel  secured  and  maintained.  It  will  therefore 
be  uecesaarj  to  make  immediate  provision  therefor,  as  the  balance  of 
the  amount  appropriated  by  the  a<;t  of  July  7, 1884,  will  be  exhausted 
Deeember  1,  1885. 

WATER  SUPPLY  OF    WASHINOTON.  D.  C. 

Satisfactory  progress  has  been  made  upon  the  work  for  increasing 

the  water  supply  of  Washington,  D.  O.    The  dam  across  the  Potomac 

*  Stver  at  Great  Falls  is  nearly  completed,  and  the  funds  on  hand  are 
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safficient.  The  tannel  has  been  excavated  for  a  distance  of  13,500 
feet,  leaving  unfinished  7,216  feet.  The  contract  now  calls  for  comple- 
tion of  the  tunnel  by  June  30,  1836;  but  this  is  not  likely  to  be  accom- 
plished. The  funds  available  for  the  work  will  be  exhausted  by  Feb- 
ruary 1,  1880^  and,  unless  further  appropriation  is  made  available  by 
that  date,  operations  must  be  suspended,  thereby  causing  delay  in 
bringing  the  increased  supply  of  water  to  the  city  and  at  additional 
cost.  It  is  estimated  that  $395,000  will  be  required  to  complete  the 
tunnel,  which  it  is  recommended  may  be  appropriated  in  the  early  days 
of  the  session.  An  additional  appropriation  is  also  necessary  to.com- 
plete  the  reservoir,  upon  which  satisfactory  progress  has  been  made. 
Estimates  for  the  whole  work  have  been  submitted,  amounting  to 
$590,000. 

RECLAMATION  OF  THE  POTOMAC  FLATS. 

The  river  and  harbor  act  of  August  2, 1882,  made  provisions  respect- 
ing the  Potomac  liiver  in  the  vicinity  of  Washington,  "  with  reference 
to  the  improvement  of  navigation,  the  establishment  of  harbor  lines,  and 
the  raising  of  the  flats,''  under  the  direction  of  the  Secretary  of  War, 
and  in  accordance  with  plans  made  in  compliance  with  the  river  and 
harbor  act  of  March  3, 1881,  and  the  report  of  a  board  of  engineers,  and 
appropriated  $400,000  tor  the  commencement  of  the  work.  The  board 
of  engineers  estimated  that  the  adopted  plan  would  cost  $2,500,000. 

The  river  and  harbor  act  of  July  5,  1884,  made  a  further  appropria- 
tion of  $500,000,  which  will,  in  the  opinion  of  the  engineer  in  charge, 
be  entirely  ex[)ended  at  the  end  of  the  present  fiscal  year. 

It  is  desirable  that  the  next  appropriation  should  be  in  a  larger  sum, 
as  the  improvement  has  now  i)roceeded  so  far  that  certain  i)ortion8 
must  be  finished  as  soon  as  possible  to  prevent  jwssible  damage  by 
freshets.  After  that  is  expended  the  work  could  go  on  to  the  end  with 
smaller  appropriations. 

The  sum  of  $800,000  could  be  profitably  exi)ended  during  the  fiscal 
year  ending  June  30,  1887.  As  the  health  of  the  city  is  thought  to  be 
in  some  degree  dependent  upon  the  completion  of  this  improvement,  the 
appropriation  is  commended  to  the  favorable  consideration  of  Congress. 

BRIDGES   OVER  NAVIGABLE  WATERS. 

Under  the  act  of  Congress  of  July  5,  1884,  the  city  of  Saint  Paul 
was  authorized  to  construct  bridges  across  the  Mississippi  Kiver  at 
that  city,  upon  plans  subject  to  the  approval  of  the  Secretary  of  War. 
The  plans  of  a  bridge  designed  to  be  erected  by  the  city  were  submitted 
to  me  for  approval  in  ]March  last,  according  td  the  provisions  of  the 
act.  After  consultation  with  the  Chief  of  Engineers  I  was  unable  to 
approve  them,  but  at  the  request  of  the  authorities  of  Saint  Paul  I  sub- 
mitted the  question  to  the  Attorney-General,  and  in  his  opinion  the 
plans  were  not  in  conformity  to  the  provisions  of  the  act.     During  this 
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investigatioii  it  appeared  that  directly  below  the  main  span  of  the  pro- 
posed city  bridge,  which,  in  accordance  with  the  act,  was  300  feet  in 
width,  there  bad  been  erected  in  the  middle  of  the  navigable  portion  of 
the  stream,  by  the  Minnesota  and  Northwestern  Railroad  Company,  a 
large  pier  40  feet  in  width,  which  was  to  form  a  part  of  a  bridge  across 
the  river  about  to  be  bnilt  by  that  company.  This  fact  was  accordingly 
reported  to  the  Attorney-General,  who  replied  that  **in  the  exist- 
ing state  of  the  law  the  facts  of  the  present,  case  afford  no  gronnd 
for  a  judicial  proceeding  on  behalf  of  the  United  States  against  the 
railroad  company,  and  that  until  Congress  makes  some  adequate  pro- 
vision upon  the  subject  the  officers  of  the  United  States  can  in  this 
case  take  no  action  to  enforce  the  rights  of  the  Government  and  give 
effect  to  the  duty  resting  upon  it  to  protect  the  navigation  of  the  Mis- 
sissippi River."  This  railroad  bridge  above  referred  to  has  not  been 
officially  reported  upon  by  the  Engineer  Department,  because,  not  having 
been  authorized  by  act  of  Congress,  it  is  not  linder  the  jurisdiction  of 
this  Department;  but  it  is  believed  to  be  an  obstruction  to  navigation. 
The  railroad  company  claims  authority  to  erect  it  under  the  act  of  the 
Territorial  legislature  of  Minnesota  of  1854,  and  asserts  that  the  au- 
thority to  build  bridges  across  the  Mississippi  River  and  its  tributaries 
within  the  State  of  Minnesota  under  the  authority  of  the  laws  of  that 
State  has  been  exercised  in  several  cases. 

The  Attorney-General,  in  the  decision  above  referred  to,  remarks; 
^^  As  the  Mississippi  River  above,  at,  and  for  some  distance  belpw  the 
city  of  Saint  Paul  is  wholly  witbin  the  State  of  Minnesota,  the  principle 
enunciated  by  the  Supreme  Court  of  the  United  States  in  Wilson  v. 
The  Blackbird  Creek  Marsh  Company  (2  Pet,  250);  Gilman  v.  Philadel- 
phia (3  Wall.,  713);  Pound  v.  Turck  (95  U.  S.,  459),  and  Escanaba  Com- 
pany V.  Chicago  (107  U.  S.,  678)  applies  to  this  case,  namely,  that  until 
Congress  acts,  and  by  appropriate  legislation  assumes  control  of  the 
subject,  the  power  of  a  State  over  bridges  across  navigable  streams 
▼ithin  its  limits  is  plenary." 

The  only  general  power  which  the  Secretary  of  War  has  to  act  in  the 
matter  of  bridges  which  obstruct  navigation  is  found  in  section  8  of  the 
river  and  harbor  act  of  July  6, 1884.  This  law  does  not  prevent  the 
erection  of  bridges  which  obstruct  navigation,  but  prescribes  that  the 
Secretary  of  War  shall  require  such  aids  to  the  passage  of  the  draw- 
openings  or  raft-spans  of  such  bridges  as  he  may  deem  necessary. 

This  recital  discloses  the  fact  that  a  private  corporation,  acting  under 
the  authority  of  a  Territorial  act,  is  obstructing  the  main  navigable 
channel  of  the  Mississippi  within  a  few  hundred  feet  of  the  spot  where 
Congress,  in  authorizing  the  city  of  Saint  Paul  to  build  a  bridge,  pro- 
vided there  should  be  a  span  over  the  channel  leaving  a  clear  water 
way  of  not  less  than  300  feet  in  width.  It  has  been  thought  proper  to 
eail  the  attention  of  Congress  to  this  question. 
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Offics  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D,  0.,  October  16,  1885. 
Sir:  I  liave  the  honor  to  present  for  your  information  the  following 
lepoTt  upon  the  duties  and  operations  of  the  Engineer  Department  for 
the  ^:sea\  ^ear  ending  Jane  30, 1885: 

OFFICERS    OF  THE   CORPS    OF  ENGINEERS. 

The  number  of  officers  holding  commissions  in  the  Corps  of  Engineers, 
United  States  Army,  at  the  end  of  the  fiscal  year  was  107  on  the  active 
listp  seven  of  whom  were  graduates  of  the  Military  Academy  and  commis- 
fiioned  second  lieutenants.  Corps  of  Engineers,  to  date  June  15,  1884, 
and  eight  on  the  retired  list;  the  latter,  however,  under  section  1269 
Bevised  Statutes,  not  being  available  for  duty. 

Since  the  last  annual  report  the  Corps  has  lost  by  resignation  one  of 
its  officers,  Capt.  James  Mercur,  to  take  effect  September  30, 1884,  who 
entered  the  United  States  Military  Academy  at  West  Point  as  Professor 
in  Civil  and  Military  Engineering. 

There  have  been  added  to  the  Corps  by  promotion  of  graduates  of 
the  Military  Academy  two  second  lieutenants  whose  commissions  date 
from.  June  14,  1885,  but  they  did  not  become  available  for  duty  until 
after  the  close  of  the  fiscal  year,  and  are  therefore  not  included  in  the 
strength  of  the  Corps. 

On  the  30th  of  June,  1885,  the  officers  were  distributed  as  follows: 

Office  Cbief  of  EDgineers,  inclnding  the  Chief • 3 

Office  Chief  of  Engineew  and  Public  Biiildinge  and  Grounds 1 

Fortiti  cat  ions  and  river  and  harbor  works 17 

K«JTtitication»,  river  and  harbor  works,  and  Board  of  Engineers 1 

Fortifications,  river  and  harbor  works,  and  light-house  duty 3 

Forriticatioiu,  Board  of  Engineers,  Board  of  Visitors,  and  Battalion  of  Engineers.  1 
Fortilications,  river  and  harbor  works,  Board  of  Visitors,  and  Mississippi  River 

Commiwiion 1 

Fort iticat ions,  river  and  harbor  works,  supervising  engineer,  and  Board  of  Engi- 
neers    1 

ForritirationB,  river  and  harbor  works,  and  supervising  engineer 1 

Fortifications,  river  and  harbor  works,  and  Board  of  Visitors 1 

Rivfrr  and  harbor  works 23 

Kiver  ao^l  harbor  works  and  light-house  duty 2 

BiTcr  and  harlwr  works  and  Missouri  River  Commission 2 

Biver  and  harbor  works,  Mississippi  River  and  Missouri  River  Commissions,  and 

ligbt-hoose  duty 1 

Board  of  Engineers,  Board  of  Visitors,  and  Mississippi  River  Commission I 

Digitized  by  VjOOQ IC 


4      REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Board  of  Engineers,  Board  of  Visitors,  and  light  house  duty 

Sniiervising  engineer 

Tublicatiuus  of  geographical  surveys  west  of  the  one  hundredth  meridian 

Washington  Aqueduct  and  Government  of  the  Diutrict  of  Columbia 

Washington  Aqueduct 

Battalion  of  Engineers 18 

Awaiting  orders 

Leave  of  absence 

Detached,  on  duty  with  Lieutenant-General  of  the  Army,  generals  commanding 
divisions  and  departments,  Light  Housei  EstabliKhment,  Military  Academy, 
Board  of  CommiMsioners  of  the  District  of  Columbia,  the  Mississippi  River  and 
Missouri  River  Commissions,  and  construction  of  building  for  State,  War,  and 
Navy  Departments,  &c 23 

107 

The  officers  detached  were  on  daty  as  follows: 

Col.  Thoma«  L.  Casey,  in  charge  of  the  construction  of  the  building  for  the  State, 
War,  and  Navy  Deparrments;  of  the  Washingtoi:  National  Monument;  of  the 
improvement  ovt- r  the  grave  of  Thomas  Jeiferscui,  at  Monticello,  Va. ;  of  the 
erection  of  a  monument  at  Washington's  Headquarters  ac  Newburgh,  N.  Y, ;  of 
the  erecticm  of  building  for  the  Army  Medical  Museum  and  Libmry  and  erec- 
tion of  a  statue  to  the  late  President  Garrield;  member  of  Advisory  Boai*d  to 
Committee  on  Ventilation  and  Acoustics  of  the  House  of  Representatives;  mem- 
ber of  Light-House  Board 

Mig.  Jared  A.  Smith,  engineer  fifth  and  sixth  light-house  districts 

Maj.  David  P.  Heaj),  engineer  secretary  to  Light-House  Board 

Maj.  William  R.  Livermore,  on  stalf  of  Commanding  General,  Department  of 
Texas 

Maj.  William  S.  Stanton  and  Lieut.  William  M.  Black,  on  duty  with  Company  F, 
Battalion  of  Engineers,  and  at  Military  Academy 

Maj.  Thomas  H.  Handbury,  on  staff  of  Commanding  General,  Division  of  the  Mis- 
souri   

Capt.  James  F.  Gregory,  on  staff  of  Lieutenant  General  of  the  Army 

Capt.  Charles  E.  L.  B.  Davis,  engineer  tenth  and  eleventh  light-house  districts  .. 

Capt  John  C.  Mallery,  engineer  fourth  light-house  district 

Capt.  Thomas  Turtle,  secretary  and  disbursing  officer  of  The  Mississippi  River 
Commission 

Capts.  Frederick  A.  Mahan,  Francis  V.  Greene,  and  Lieut.  Curtis  McD.Townsend, 
assistants  to  Engineer  Commissioner,  District  of  Columbia 

Capt.  Joseph  H.  Willard,  secretary  and  assistant  to  construction  committee  of 
The  MissiRsippi  River  Commission 

Lieut.  Dan  C.  Kingman,  on  staff  of  Commanding  General,  Department  of  the  Platte 

Lieuts.  Eugene  Griffin  and  Gustav  J.  Fiebeger,  on  duty  at  the  Military  Academy. 

Lieut.  Walter  L.  Fisk,  secretary  and  disbursing  officer  of  The  Missouri  River 
Commission 

Lieut.  Thomas  L.  Casey,  on  staff  of  Commanding  General,  Division  of  the  Pacific 
and  Department  of  California 

Lieut.  Theodore  A.  Bingham,  on  staff  of  Commanding  General,  Department  of 
Arizona 

Lieut.  John  Millis,  on  duty  under  the  immediate  orders  of  Colonel  Duane  as  bis 
assistant  in  connection  with  experiments  upon  electric  lighting 

Lieut.  John  Biddle,  on  staff  of  Commanding  General,  Department  of  Dakota 

SEA-COAST   AND    LAKE-FRONTIER   DEFENSES. 

During  tbe  year  operations  have  been  restricted  to  those  necessary 
for  the  preservation  and  repair  of  existing  works. 

As  far  as  available  funds  would  admit,  the  phitforms  were  put  in  ser- 
viceable order  of  ten  and  tifteen-inch  smoothbore  guns,  of  mortars,  and 
of  ritle  guns  bearing  upon  the  channels  of  entrance  to  the  various  har- 
bors, as  well  as  the  necessary  magazines  pertaining  thereto. 

The  subject  of  the  defensive  system  of  the  country,  so  far  as  regai-ds 
the  ports  at  which  fortifications  or  other  defenses  are  most  urgently 
required,  having  been  referred  by  Congress  to  a  Board  of  which  the 
Secretary  of  War  is  president,  it  would  be  inexpedient  at  this  time  for 
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me  to  treat  the  subject  further,  especially  as  I  had  the  honor  in  my  last 
aoDoal  report  to  call  attention  to  the  defenseless  state  of  the  sea-coast, 
and  to  present  estimates  for  fortifying  certain  important  harbors. 

The  following  estimates  for  the  modification  and  repair  Of  existing 
works,  for  torpedoes,  &c.,  are  respectfully  submitted : 

ESTIMATES   OP   APPROPRIATIONS  REQUIRED  FOR  1886-'87. 

For  acquisition  of  sites  of  two  Martello  towers  at  Key  West,  Fla.,  by 
paitbasn  or  condemnation *  $9, 000  00 

For  sesrwall  at  Governor'd  Island,  New  York  Harbor 50, 000  00 

Fort  Marion,  Florida : 

For  restoration  of  the  old  fort  to  the  condition  substantially  in  which 
it  was  left  by  the  Spaniards 10,000  00 

For  modification  of  existing  sea-coast  defenses 500, 000  00 

For  protection,  preservation,  aud  repair  of  fortifications  for  which 
there  may  be  no  special  appropriation  available 175, 000  00 

For  porchase  of  submarine  mines,  and  necessary  appliances  to  operate 
them,  for  closing  the  channels  leading  to  our  principal  sea-ports ....        300, 000  00 

For  needful  casemates,  cable  galleric^s,  &c.,  to  render  it  possible  to  op- 
erate submarine  mines 200,000  00 

For  continuing  torpedo  experiments  and  for  practical  instruction  of 
Engineer  troops  in  the  details  of  service 30,000  00 

1,274,000  00 
DEFENSES  OF  THE  NORTHERN  FRONTIER. 

Fort  Wayne^  Michigan^  in  charge  of  Lieut.  Col.  0.  M.  Poe^  Corps  of 
Engineers. — ^This  work  is  situated  on  the  west  bank  of  Detroit  Biver, 
adjacent  to  the  city  of  Detroit^  and  is  intended  to  command  the  chan- 
nel of  the  river. 

It  is  a  nearly  square  bastioned  work,  commeneed  in  1841,  having  a 
scarp-wall  of  brick  and  concrete  in  place  of  the  original  timber  scarp, 
a  detached  parapet  of  brick  on  the  curtains  and  faces,  and  unfinished 
water-batteries  on  the  np-stream  and  down-stream  sides. 

The  construction  of  the  fort  in  its  present  form  was  commenced  in 
1802,  and  completed  in  1871 ;  its  repair  was  begun  in  1882,  and  was 
eompleted  in  September,  1883. 

Since  the  last  Annual  Report  repairs  on  the  fort  have  been  confined 
to  the  renewal  of  the  demilune  magazine  roof  and  of  the  parade  revet- 
ment on  the  soath western  front 

These  were  done  by  contract  and  agreement  with  A.  J.  Dupuis,  and 
were  completed  in  November,  1884. 

No  estimate  of  funds  required  to  complete  the  work  Is  submitted. 

No  ap|iropri»tion  was  made  for  the  fiscal  year  ending  Jane  30,  1886. 
No  appTopriation  asked  for  next  flsoal  year. 

Fart  Porter  J  Black  Rock^  near  Buffalo^  New  York^  in  charge  of  Capt. 
Edward  MaguirCj  Corps  of  Engineers. — ^This  work,  commenced  in  1842, 
is  situated  on  the  Niagara  River,  within  the  limits  of  the  city  of  Buffalo, 
and  consists  of  a  square  stone  tower  or  keep,  in  ruins,  surrounded  by  a 
sqnare  barbette  battery. 

The  keep  was  nearly  destroyed  by  fire  many  years  ago,  and  the  entire 
work  is,  in  its  present  condition,  useless  for  offense  or  defense. 

By  joint  resolution  of  Congress,  approved  July  11, 1870,  published  in 
General  Orders  93,  July  22, 1870,  permission  was  granted  to  the  city  of 
Buffalo^  through  its  park  commissioners.  <<  to  improve  and  beautify  the 
grounds  known  as  Fort  Porter,  situatea  in  said  city,  and  belonging  to 
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DEFENSES  OF  THE  NORTHERN  FRONTIER-— COU tinned. 

the  TTuited  States,  in  connection  with  a  public  par.k  to  be  laid  ont  on 
land  adjoining  the  said  grounds,  the  plans  for  the  same  to  be  approved 
by  the  Secretary  of  War:  Provided^  That  this  resolution  shall  not  be 
construed  to  i)a8s  any  title  in  the  said  grounds,  but  that  the  ownership 
and  control  of  said  grounds  shall  remain  entirely  in  the  United  States, 
and  shall  be  subject  to  such  changes  and  uses  for  military  purposes  aa 
the  Secretary  of  War  may  direct." 

Under  date  of  April  12,  1884,  the  Secretary  of  War  granted  permis- 
sion to  the  park  commissioners  to  construct  a  roadway  through  the 
reservation,  cutting  the  rampart  of  the  fort. 

Under  the  above  mentioned  authorities  the  larger  part  of  the  United 
States  grounds  has  been  handsomely  laid  out  and  improved  by  the  city 
of  Buffalo.  The  roadway  was  constructed,  necessitating  the  tearing 
down  of  the  west  angle  including  the  hot-shot  furnace  and  the  river 
face.     Along  this  face  a  wooden  fence  was  erected. 

No  appropriatioD  was  made  for  the  fiscal  year  ending  June  30,  18H6. 
No  appropriation  asked  for  next  fiscal  year. 

Fort  Niiigara^  mouth  of  Niagara  River ^  New  1  orfc,  in  charge  of  Capt. 
Edward  Maguire,  Corps  of  Engineers. — ^This  work,  commenced  in  1839, 
is  situated  at  the  mouth  of  the  Niagara  River,  on  the  south  shore  of 
Lake  Ontario,  about  40  miles  from,  and  east  of,  its  western  extremity. 

It  is  an  irregular  work,  having  one  strong  land  front  running  nearly 
north  and  south,  extending  from  Lake  Ontario  at  its  northern  extremity 
nearly  to  the  Niagara  Kiver  at  its  southern  extremity.  This  front  is 
half  bastioned,  with  detached  parapet,  demilune,  and  four  casemates 
for  howitzers  in  each  flank.  The  rest  of  the  trace  is  irregular,  following 
the  general  course  of  the  river  and  of  the  lake  shore. 

The  work  contains  two  masonry  block-houses,  built  by  the  French 
about  1757,  and  other  buildings  begun  by  the  French  and  finished  by 
the  English  after  its  capture  by  them  during  the  French  and  Indian 
war. 

No  money  has  been  expended  on  this  work  since  1871,  except  for 
slight  repairs. 

The  work  has  no  armament  and  no  gun-platforms,  excepting  timber 
ones  in  the  south  bastion  for  a  4^inch  siege  gun  and  a  10  inch  mortar. 

No  appropriation  wnis  made  for  the  fiscal  year  ending  June  30,  1886. 
No  appropriation  asked  for  next  fiscal  year. 

Fort  Ontario^  mouth  of  Oswego  River^  New  York,  in  charge  of  Lieut. 
CoL  Henry  M.  Robert,  Corps  of  Engineers,  until  January  28,  1885 ;  since 
that  date  in  charge  of  Capt,  Edward  Maguire,  Corps  of  Engineers. — This 
work  is  situated  at  the  mouth  of  the  Oswego  Kiver,  on  its  east  bank, 
and  on  the  south  shore  of  Lake  Ontario,  and  lies  within  the  limits  of 
the  city  of  Oswego. 

The  work  was  commenced  in  1839  and  continued  at  intervals  until 
1872,  at  which  time  constructive  operations  ceased ;  since  which  expend- 
itures have  been  limited  to  minor  repairs.  Its  condition  is  essentially 
the  same  as  stated  in  the  Annual  Report  for  1884.  The  fort  was  regar- 
risoned  in  the  spring  of  1884. 

During  the  fiscal  year  operations  consisted  in  rebuilding  the  revet- 
ment to  the  interior  slope  adjacent  to  the  commanding  officer's  quar- 
ters, in  the  drainage  of  part  of  the  ditch,  in  repairing  the  gutters  to  the 
sallyport  guard  houses,  and  in  small  repairs  to  the  engineer  buildings. 
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I>£P£T4^SSS    OF   THE  NOSTHBBN  PBONTIBR — Continued. 

During  the  year  no  change  has  been  ma<le  in  the  armament  of  this 
work,  or  in  its  condition  to  receive  armament. 

No  appropriation  ^was  made  for  the  fiscal  year  eliding  June  30,  188r>. 
No  appropxiation  asked  for  next  fiscal  year. 

Fort  Montgomery^  outlet  to  Lake  Champlaifiy  New  Yorkj  in  charge  of 
Lieut.  Col.  Henry  M.  Bohert,  Corps  of  Engineers^  until  jPVftrwary  20,1885j 
'  mee  ikat  date  in  charge  ofMaj.  M,  B.  Adams^  Corps  of  Engineers. — ^This 
casemated  work  is  situated  on  the  west  shore  of  the  outlet  to  Lake 
Cbamplain,  aboat  one- third  of  a  mile  from  the  Canadian  boundary,  and 
occupies  a  strategic  point  of  great  importance,  and  commands  the  en- 
trance  to  Iiake  Ghamplain  from  the  Richelieu  or  Saint  John  Biver. 

This  work  was  commenced  in  1841,  and  its  rebuilding  in  its  present 
form  was  accomplished  in  1876,  and  completes  the  work,  except  the  in- 
terior fittings  of  a  part  of  the  casemates  intended  for  quarters,  and  also 
parts  of  Bastions  A  and  E,  where  temporary  wooden  floors  have  been 
built  for  the  second  tier  of  casemates. 

During  the  fiscal  year  ending  June  30, 1885,  operations  at  this  work 
have  been  limited  to  fitting  w^en  shutters  to  embrasures  and  loop- 
hole openings,  repairs  to  the  water-front  sallyport  gateway,  and  secur- 
ing the  land-front  sallyport  entrance  by  interior  gates. 

During  the  year  no  change  has  been  made  in  the  armament  of  this 
work  or  in  its  condition  to  receive  armament. 

No  appropriation  was  made  for  the  fiscal  year  ending  Jnne  30,  1886. 
No  appropriation  asked  for  next  fiscal  year. 

SEA-COAST  DEFENSES. 

DEFENSES  OF  THE  PENOBSOOT. 

Fort  Knox,  Bucksportj  Penobscot  River ^  Maine,  in  charge  of  Col.  0.  E. 
Blunty  Corps  of  Engineers, — This  work,  situated  at  the  narrows  of  the 
Penobscot  Biver,  furnishes  a  defense  for  the  city  of  Bangor,  18  miles 
above,  and  other  towns  bordering  the  river,  and  renders  it  available 
as  a  secure  harbor  of  refuge  for  the  shipping  of  the  extensive  eastern 
coast. 

The  site  of  this  work  was  secured  to  the  United  States  in  the  year 
1844,  and  its  construction  was  commenced  in  the  same  year,  and  con- 
tinued nntil  the  close  of  the  working  season  of  1869,  when  it  was  prac- 
tically completed  according  to  the  original  ^lans. 

The  interior  finish  of  the  casemate  quarters  and  the  grading  of  the 
parade  are  the  principal  matters  now  requiring  attention  in  addition 
to  such  modifications  of  the  batteries  as  may  be  determined  upon. 

The  floors  of  six  magazines  have  been  renewed  during  the  year.  Re- 
pairs have  been  made  on  most  of  the  temporary  engineer  buildings,  and 
soine  other  minor  oi)erations  for  the  care  and  preservation  of  the  prop- 
erty. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1886. 
No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  THE  KENNEBEC. 

Fort  Popham,  Kennebec  River,  Maine,  in  charge  of  Col.  C.  E.  Blunt, 
Corps  of  Engineers. — This  is  a  granite  work,  commenced  in  1857,  and 
was  designed  to  command  the  entrance  to  the  Kennebec  Biver,  to  cover 
the  harbor  of  refuge  for  large  vessels  above,  and  to  protect  the  city  of 
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DEFENSES  OF  THE  KENNEBEC — CODuinued. 

Bath,  a  place  of  commercial  importance,  as  well  as  other  cities  on  the 
interior  waters,  from  predatory  incarsions  by  a  smaller  class  of  war- 
vessels.  Incidentally  it  will  cover  the  railroad  bridges  crossing  the 
Kennebec. 

Its  construction  was  commenced  in  the  year  1862,  although  full  title 
to  the  site  was  not  obtained  till  the  following  year.  Operations  were 
suspended  at  the  close  of  the  season  of  1867. 

The  work,  which  requires  extensive  modifications,  remains  in  an  un- 
finished condition,  no  operations  having  been  carried  on  during  the  fiscal 
year,  except  for  the  necessary  care  and  preservation  of  the  property. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1886. 
No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  PORTLAND. 

Fort  Gorges^  Portland  Harbor^  Mainey  in  charge  of  CoL  C.  E.  Blunt j 
Corps  of  Engineers.^  This  casemated  work,  commenced  in  1867,  is  one 
of  the  series  of  forts  designed  to  defend  the  harbor,  and  channels  lead- 
ing into  the  harbor,  of  the  important  strategic  position  occupied  by  the 
city  of  Portland.  Its  construction  was  suspended  for  want  of  funds  in 
1876,  and  the  work  is  in  an  incomplete  condition. 

The  long  suspension  of  operations  causing  deterioration,  the  working 
plant  must  be  renewed  when  work  is  resumed. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion dnrin^  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  daring  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  Preble,  Portland  Harbor j  Maine^  in  charge  of  Col.  C.  E.  Blunt, 
Corpe  of  Engineers. — This  work  occupies  such  a  position  that  three- 
fourths  of  its  guns  command  the  two  principal  channels  entering  the 
harbor  of  Portland. 

The  original  work  on  this  site  was  bnilt  in  1808.  The  new  earthen 
batteries  with  p<irados  and  traverse  magazines,  which  have  been  par- 
tially executed,  are  in  an  incomplete  condition  and  suffering  from 
exposure.    The  plans  for  these  batteries  require  revision. 

The  work  remains  in  the  same  condition  as  reported  last  year,  except- 
ing the  magazines,  which  «ire  being  put  in  serviceable  order,  by  con- 
tract, and  will  be  completed  in  the  month  of  July. 

The  derricks  and  other  working  machinery  have  so  deteriorated  dar- 
ing the  long  suspension  that  considerable  expense  must  be  incurred  in 
their  renewal. 

No  appropriation  hating  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  Scammel,  Portland  Harbor j  Maine,  in  charge  of  Col.  C.  E.  Blunt, 
Corps  of  Engineers. — This  work  occupies  a  very  important  position  in 
the  harbor,  and  commands  four  of  the  channels  leading  into  it. 

The  original  work  on  this  site  (House  Island),  bailt  aboat  1808,  con- 
sisted of  a  semicircnlar  battery,  with  brick  scarp  and  block-house  in 
rear,  and  a  detached  lunette  northeast  of  it.    About  1845  the  works 
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were  connected  so  as  to  form  one  iuclosed  work,  with  brick  scarp  and 
earthen  parapet. 

In  1862  the  execntion  of  the  new  plans  was  commenced,  and  (with 
8ome  snbHequent  modifications  in  1870)  the  work  was  carried  on  till  the 
close  of  the  season  of  1875,  when  it  was  suspended  for  want  of  funds. 

It  is  an  inclosed  work,  with  detached  masonry  bastions  and  heavy 
earthen  batteries. 

Plans  for  its  modification  and  for  additional  earthen  batteries  have 
been  prepared  by  the  Board  of  Engineers  for  Fortifications  and  ap- 
proved by  the  Secretary  of  War.  They  are  only  partially  executed,  and 
the  work  is  in  an  incomplete  condition.    The  plans  require  revision. 

^o  appropriation  having  been  made,  do  work  was  done  at  this  foriifica- 
tiou  dnrin^  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
tbisi  purpose,  and  no  other  work  is  contemplated  daring  the  cnrrent 
fiscal  year  for  the  same  reason. 
No  appTOpriation  asked  for  next  fiscal  year. 

Battery  on  Portlnnd  Head^  Portland  Harbor^  Maine^  in  charge  of  Goh 
C.  E.  Bluntj  Corps  of  Engineers, — This  earthwork,  commenced  in  1873, 
will,  when  completed,  cover  by  its  guns  all  the  approaches  to  the  main 
channel  leading  into  the  harbor,  and  will  prevent  by  its  fire  an  enemy's 
fieet  from  taking  up,  unopposed,  a  position  behind  Cushing's  Island 
from  which  to  shell  the  shipping  in  the  harbor. 

This  work  remains  in  the  incomplete  condition  reported  at  the  close 
of  the  last  fiscal  year. 

For  the  constraction  of  the  operating-room  and  gallery  for  torpedo 
cables  an  appropriation  is  asked  under  the  general  appropriation /or 
cables,  galleries,  &c. 

Ko  appropriation  having  been  made,  no  work  w|m  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  {general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  cnrrent 
fiscal  year  for  the  same  reason. 

Ho  appropriation  asked  for  next  fiscal  year. 

Batteries  on  Cow  Island^  approaches  to  the  harbor  of  Portland^  Maine, — 
The  object  of  these  earthworks  is,  with  batteries  designed  to  be  placed  on 
Great  Hog  Island,  to  prevent  an  enemy's  occupation  of  Casco  Bay  and 
to  gaanl  the  passage  from  it  to  Portland  Harbor. 

Plans  for  the  construction  of  batteries  for  the  heaviest  guns  on  this 
island  have  been  prepared  by  the  Board  of  Engineers  for  Fortifications, 
and  it  is  proposed  to  commence  work  upon  them  as  soon  as  funds  are 
available.    The  plans  require  revision. 

No  appropriation  for  their  construction  has  yet  been  made. 
Ko  appropriation  asked  for  next  fiscal  year. 

Batteries  on  Oreat  Hog  Island^  approa^ilies  to  the  harbor  of  Portland^ 
Maine. — ^The  object  of  these  earthworks  is,  with  batteries  d,e8igned  to 
be  placed  on  Cow  Island,  to  prevent  an  enemy's  occupation  of  Oasco 
Bay  and  to  guard  the  passages  from  it  to 'Portland  Harbor. 

Plans  for  the  construction  of  batteries  for  the  heaviest  guns  on  this 
idaud  have  been  prepared  by  the  Board  of  Engineers  for  Fortifications, 
and  it  is  iiropoeed  to  commence  work  upon  them  as  soon  astfnnds  are 
available.    The  plans  require  revision. 

Bo  appropriation  for  their  constraction  has  yet  been  made. 
Ko  i^propriatioii  asked  for  next  flscal  year. 
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DEFENSES  OF  PORTSMOUTH  AND  THE    NAVY-YARD  AT  KITTERY. 

Fort  McClary^  Portsmouth  Harbor^  New  Hampshire^  in  charge  of  CoL 
C.  E.  Blunt^  Corps  of  Engineers. — This  work,  together  with  Fort  Consti- 
tution, opposite,  forms  the  inner  line  of  defense  to  the  mouth  of  the 
Piscataqua  River  and  to  the  navy-yard  at  Kittery,  Me. 

The  original  fort  was  commenced  early  in  the  present  century.  An 
inclosed  barbette  work  was  commenced  in  1863,  but  has  not  been  com- 
pleted. 

The  work  remains  the  same  as  at  the  date  of  last  report,  no  operations 
having  been  carried  on  except  for  the  necessary  care  and  preservation 
of  the  property.  , 

No  appropriation  was  made  for  the  ftscal  year  ei>diiig  June  30,  ldd6. 
No  appropriation  anked  for  next  fiscal  year. 

Fort  Constitution^  Portsmouth  Harbor^  New  Hampshire^  in  charge  of 
CoL  C.  ij.  Bluntj  Corps  of  Engineers. — ^This  work,  together  with  Fort 
McOIary,  ();»|n)site,  forms  the  inner  line  of  defense  to  the  mouth  of  the 
Piscataqua  Kiver  and  to  the  navy-yard  at  Kittery,  Me. 

Extensive  modifications  are  required  for  the  casemated  work  at  this 
place  before  proceeding  with  its  construction.  Plans  for  an  exterior 
earthen  battery  for  heavy  rifled  guns  have  been  approved  by  the  Sec- 
retary of  War,  but  it  has  not  yet  been  commenced.  The  plans  require 
revision. 

The  condition  of  this  work  has  remained  unchanged  since  the  date  of 
the  last  Annual  Report,  no  operations  having  been  carried  on  except 
for  the  necessary  care  and  preservation  of  the  property. 

No  appropriation  was  made  for  the  fiscal  year  ending  Jnne  30,  1886. 
N^  appropriation  asked  for  next  fiscal  year. 

Battery  on  Gerrish^s  Island^  Portsmouth  ETarbor,  Kew  Hampshire,  in 
charge  of  Col.  0.  E.  Blunt,  Corps  of  Engineers. — This  earthwork,  with  Jbe 
one  opposite,  on  Jerry's  Point,  forms  the  outer  line  of  defense  to  Porti*^ 
mouth  Harbor  and  to  the  navy-yard  at  Kitterj-,  Me.  It  was  commenced 
in  1873. 

The  work  remains  in  the  same  incomplete  condition  reported  at  the 
close  of  the  last  fiscal  year. 

Plans  for  the  completion  of  this  work  have  been  prepared  by  the  Board 
of  Engineers  for  Kortiflcations  and  approved  by  the  Secretary  of  War, 
but  are  only  partially  executed.    The  plans  require  revision. 

An  appropriation  for  constructing  the  operating-room  and  gallery 
for  torpedo  cables  is  asked  under  the  general  appropriation  for  cable 
galleries,  &c. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion durine  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  conteniplatod  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  fur  next  fiscal  year. 

Battery  mi  Jerry^s  Point,  Portsmouth  Harbor,  New  Hampshire^  in  chnrge 
of  CoL  C.  E.  Blunt,  Corps  of  Engineers. — This  earthwork  is  on  the  west- 
ern side  of  the  entrance  to  the  harbor  of  Portsmouth,  N.  H.,  and  with 
the  battery  at  Gerrish's  Island,  on  the  opposite  side  of  the  entrance, 
forms  the  outer  line  of  defense  t'O  that  harbor  and  to  the  navy -yard  at 
Kittery,  Me.    It  was  commenced  in  1873. 

Work  is  in  progress  for  putting  the  traverse  magazines  in  serviceable 
order,  by  putting  in  the  wood-work,  which,  it  is  expected,  will  be  com- 
pleted in  July. 
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DEFENSES    OP    PORTSMOUTH    AND    THE    NAVY- YARD    AT    KITTERY — 

coDtinued. 

Plans  for  the  completion  of  this  work  have  been  preparetl  by  the 
Board  of  Engineers  for  Fortifications  and  approved  by  the  Secretary  of 
War,  but  are  only  partially  executed.    The  plans  require  revision.  * 

No  appropriatioQ  having  been  made,  no  work  was  don i*  at  tliiH  fordtica- 
tioa  dnring  the  last  fiscal  year  beyond  its  prot'eotiuu,  preservation,  nn«l 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  dnring  the  carrciit 
fiscal  year  for  the  same  reason. 

Xo  appropriation  asked  for  next  fiscal  year.  * 

DEFRNSSS  OF  BOSTON  AND.  THE  NAVY- YARD  AT  OHARLESTOWN. 

Fori  Warren^  Boston  Harhdr^  Massachusetts^  in  charge  of  Maj.  Charles 
W.  Eaymond^  Co^*ps  of  Engineers. — This  fort,  situated  on  George's  Isl- 
and, commands  the  main  ship-channel  and  the  anchorage  of  Nantasket 
Roads.  It  consists  of  a  granite,  casemated,  fnllbastioned  enceinte^  with 
an  earthen  cover-face  and  ravelin. 

It  was  commenced  in  1833,  and  its  plans  have  been  modified  by  the 
Board  of  Engineers  for  Fortifications  to  adapt  it  for  modern  ordnance. 
These  modified  plans  were  partly  executed  when  operations  were  sus- 
pended in  1875-'76  for  want  of  appropriations. 

Dnring  the  fiscal  year  operations  have  been  confined  to  the  following : 

The  aea- wall  and  riprap  shore  protections  were  repaired  and  strength- 
ened. 

The  boarding-house  drains  were  repaired. 

One  of  the  flank  embrasures  of  Front  IV  was  enlarged  to  serve  as  a 
doorway  for  the  use  of  the  garrison. 

The  tori)edoe8  on  hand  were  scraped  and  painted. 

The  plastering  of  the  casemates  of  Front  III  was  repaired. 

The  exterior  slope  of  the  parapet  of  Front  IV  was  repaired  and  re- 
sodded. 

All  existing  10-inch  and  15-inch  gun  platforms  were  put  in  servicea- 
ble order.  Additional  front  traverse  rails  were  placed  on  two  of  the 
10-ineh  barbette  platforms,  to  adapt  them  to  the  new  carriage  for  8-inch 
converted  rifles. 

The  estimated  amount  required  to  complete  the  work  is  $185,000. 
The  plans  require  revision. 

No  appropriation  asked  for  next  fiscal  year. 

Battery  at  Long  Island  Hea4^  Boston  Harbor j  Ma^sa-chusettSj  in  charge 
of  Maj,  Charles  W.  Raymond  ^  Coi^s  of  Engineers, — This  earthwork  occu- 
pies an  important  position  in  the  outer  line  of  defense  for  Boston  Har- 
bor, and  its  guns  bear  on  all  the  channels  of  entrance. 

It  was  commenced  in  1871,  and  was  designed  for  the  reception  of  the 
heaviest  modern  ordnance.  Nothing  has  been  done  in  construction 
since  the  fiscal  year  i875-'76  tor  want  of  appropriations,  and  the  work, 
the  plans  of  which  have  been  prepared  by  the  Board  of  Engineers  for 
Fortifications  and  approved  by  the  Secretary  of  War,  is  in  an  unfinished 
condition. 

Dnring  the  fiscal  year  ending  June  30,  1885,  operations  have  been 
limited  to  putting  in  serviceable  order  all  the  existing  gun  platforms,  to 
making  minor  repairs  to  the  engineer  buildings,  fences,  drains,  and 
sodded  slopes ;  and  the  battery  is  now  in  fair  order. 

To  complete  the  work  in  accordance  with  existing  plans  it  is  estimated 
that  $90,000  will  be  required.    The  plans  require  revision. 

No  appropriation  asked  for  next  fiscal  year. 
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continued. 

Fort  Winthrop^  Boston  Harbor^  Massachusetts^  in  charge  of  Ma j,  Charles 
W.  Raymond^  Corps  of  Engineers, — This  fort  is  situated  on  Governor's 
Island ;  it  forms  part  of  tbe  inner  line  of  defense  for  Boston  Harbor  and 
the  Charlestown  navy-yard. 

It  was  commenced  in  1844,  and  consists  of  a  central  casemated  tower, 
with  outlyinpr  earthen  barbette  bntteries. 

The  batteries  were  modified  by  the  Board  of  Engineers  for  Fortifica- 
tions for  the  reception  of  modern  ordnance,  and  their  plans  have  been 
|)artly  executed,  although  no  active  operations  have  been  in  progress 
since  1875-'76,  for  want  of  funds. 

Operations  <luring  the  fiscal  year  were  confined  to  those  necessary  for 
the  repair  of  earth-slopes,  the  parade  of  the  tower,  and  the  engineer 
buildings.   All  existing  gun  platforms  were  put  in  serviceable  condition. 

The  work  is  essentially  in  as  good  order  as  at  the  date  of  the  last 
annual  report.  "^ 

The  estimated  amount  to  complete  the  work  in  accordance  with  exist- 
ing plans  is  tl80,000.  Of  this  amount  $100,000  can  be  profitably  ex- 
pended during  the  fiscal  year  ending  June  30,  1887. 

The  plans  of  the  batteries  require  revision. 

No  appropriation  having  been  made,  no  work.waa  done  at  this  fortifica- 
tion daring  tbe  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  pnrpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Jlo  appropriation  asked  for  uext  fiscal  year.  « 

Fort  Independence^  Boston  Harbor^  Massaehnsetti,  in  charge  of  Maj. 
{Jharles  W.  Raymond^  Corps  of  Engineers. — ^This  work  is  situated  on  Castle 
Island,  and  forms  part>  of  the  inner  lii^  of  defense  for  Boston  Harbor 
and  the  navy-yard  at  Charlestown.  It  was  commenced  in  1833,  and 
consists  of  a  granite  casemated  enceinte^  with  two  exterior  earthen  bar- 
bette batteries. 

The  plans  of  this  work  were  modified  by  the  Board  of  Engineers  for 
Fortifications  lor  the  reception  of  modern  ordnance,  and  these  plans 
have  been  well  advanced  towards  completion,  although  active  operations 
have  been  suspended  since  1875-'76  from  want  of  appropriations. 

Operations  during  the  fiscal  year  have  been  limited  to  placing  all  ex- 
isting gun  platforms  in  serviceable  order,  including  the  partial  rebuild- 
ing of  one  15inch  platform,  and  making  minor  repairs  to  the  engineer 
buildings,  wharves,  &c. 

The  woi  k  is  in  as  good  order  as  at  date  of  last  report. 

The  estimated  amount  necessary  to  complete  the  work  in  accordance 
with  the  present  plans  is  $50,000.' 

The  plans  require  revision. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 

.  tion  dnrin^  the  last  fiscal  year  beyond  its  protection,  preservation,  and 

repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 


this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 
No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  NEW  BEBFOBB. 

Fort  at  Clarke's  Point,  New  Bedford  Harbor^  MassachusettSj  in  chargt  of 
Lieut  Col.  George  H.  Fllioty  Corps  of  Engineers. — ^This  casemated  work. 
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i>£F£NSCS  OF  NEW  BEDFORD— continaed. 

commeoced  in  1857,  eomiuands  the  entrance  to  the  harbor  of  New  Bed- 
ford. 

Plans  for  oew  earthen  batteries  for  modern  heavy  guns  have  been  com- 
pleted by  the  BoarcLof  Engineers  for  Fortitications,  bat  nothing  ha» 
been  done  towards  their  coustructiou.    The  plans  require  revision. 

The  operations  of  the  last  fiscal  year  were  confined  to  work  of  pres- 
ervation and    repair  as  follows :    One  of  the  land  front  casemates  on 
the  lower  tier  was  fitted  up  for  a  store-room,  properly  secured,  and  all 
the  portable  engineer  property  was  stored  therein.    The  material  of  twa 
of  the  old  wooden  buildings,  of  which  one  had  been  blown  down  and 
the  other  was  in  danger  of  being  blown  down,  was  removed,  and  their 
sites  were  cleaned  up.    The  old  derrick  on  the  dock  was  taken  down,  and 
the  portable  railroad  iron  was  removed  from  the  dock  and  stored  away. 
The  traverse  irons  of  the  casemates  were  scraped  and  painted.    Tem- 
porary doors  were  provided  for  the  barbette  magazines.    A  pent-house 
on  the  barbette  over  one  of  the  staircases  was  rebuilt.    New  flue-covers 
were  provided  on  the  parapet  of  the  land  front.    Tiie  grass  of  earthwork 
of  the  barbette  tier  was  mowed.    Skids  for  all  the  guns  and  shot-beds 
for  the  large  number  of  shot  and  shell  on  hand  at  this  fort  were  con- 
structed, the  latter  in  the  gun  casemates. 

No  appropriAtion  haviug  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplatCHi  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  NAREAGANSETT  BAY. 

Fort  AdamSy  Newport  Harhor^  Rhode  Island^  in  charge  of  Lieut,  Col, 
Qeorge  H.  Ellioty  Coips  of  Engineers. — This  large  and  important  work^ 
commenced  in  1824,  defends  the  harbor  and  city  of  Newport,  and  com- 
mands the  principal  passage  to  Narragansett  Bay,  one  of  the  best  road- 
steads on  the  coast. 

The  preparatory  work  for  the  construction  of  the  new  exterior  earthen 
battery  for  modem  ordnance  (snch  as  opening  roads,  draining  the 
grounds,  &c.)  having  been  all  completed,  rapid  progress  can  be  made 
in  eoDStrnction  when  the  necessary  funds  are  appropriated.  This  im- 
portant battery  at  the  end  of  the  fiscal  year  1875-76  had  but  recently 
been  commenced  in  accordance  with  plans  approved  by  the  Secretary 
of  War,  and  no  work  has  been  done  since  that  year  for  want  of  appro- 
priatiODS.    The  plan  of  this  battery  requires  revision. 

The  operations  of  the  last  fiscal  year  were  as  follows :  The  work  of 
covering  tbi^  terreplein  of  the  main  work,  for  the  purpose  of  prevent- 
ing leaks  into  the  gun  casemates  and  the  casemates  used  for  quarters 
and  magazines,  which  work  has  been  in  progress  for  several  years 
ander  successive  appropriations  for  preservation  and  repair  of  fortifi- 
cations, was  nearly  completed ;  37,329  square  feet  of  surface  were  laid  dur- 
ing the  year,  leaving  6,743  square  feet  to  complete  the  work  duriug  the 
next  fiscal  year.  Of  the  mbble-stone  sea-wall  for  the  protection  of  the 
eastern  shore  of  the  fort  lands  there  were  constructed  during  the  year 
180  mnning  feet  north  of  the  engineer  wharf,  and  551  running  feet 
south  of  that  wharf,  leaving  about  450  running  feet  to  be  completed ; 
166  ranning  feet-  of  similar  wall  were  constructed  on  the  western  shore 
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of  the  fort  lands,  completing  the  work  on  that  shore.  The  work  of  re- 
pairing and  refacing  the  embrasures,  which  had  been  damaged  by  ex- 
foliations, was  continued,  and  forty  were  completed.  The  parade  ends 
of  the  arches  of  all  the  gun  caisemates  were  repaired  and  were  replas- 
tered  with  cement  mortar.  The  underground  sewerage  of  the  main 
work  /and  the  outworks  was  uncovered,  cleaned,  and  repaired.  The 
total  development  of  these  sewers,  many  of  which  had  probably  not 
been  uncovered  since  the  construction  of  the  work  and  were  in  a  bad 
sanitary  condition,  was  4,995  feet.  The  work  of  recutting  and  fitting^ 
the  stonework  of  four  platforms  for  15-inch  or  heavy  riled  guns  for 
their  iron  work  was  commenced,  but  had  not  been  completed  at  the  end 
of  the  fiscal  year.  The  other  work  of  the  year  embraced  cutting  the 
grass  on  the  parapets  and  magazines  of  the  new  batteries,  repairing 
the  pavement  of  the  permanent  dock,  scraping  and  painting  casemate 
traverse  irons,  rei)airing  earthen  parapets  of  the  main  work  and  the 
horn  work,  and  repointiug  the  scarp  of  the  north  curtain,  which  eflfect- 
ually  stopped  the  driving  of  wet  into  some  of  the  casemat<',s  used  as 
quarters,  in  northerly  storms,  complained  of  by  the  garrison  for  some 
years.  The  laying  of  the  floors  in  two  service  magazines,  for  which  the 
lumber  was  procured,  was  commenced,  but  could  not  be  completed 
during  the  year  by  reason  of  the  diflBculty  and  delay  found  in  procur- 
ing the  necessary  composition  nails. 

Contracts  were  made  during  the  year  for  the  cement  required  for  con- 
creting the  terreplein  of  the  main  work,  for  the  iron  work  required  for 
four  front  pintle  platforms  for  15-incli  or  heavy  rifled  guns,  for  laying 
this  iron  work,  and  for  the  composition  work  required  for  the  doors  of 
two  service  magazines. 

No  appropriation  haviug  beeu  made,  do  work  wan  done  during  tbe  last 
fiscal  year  beyond  its  protection,  preservation,  and  repair,  as  faraswaf« 
possible  with  the  general  appropriation  made  for  this  purpose,  and  no 
other  work  is  contemplated  during  the  current  fiscal  year  for  the  same 
reason. 

No  appropriation  asked  for  next  fiscal  year. 

Defenses  of  Dutch  Island^  Xarragansett  Bay^  Rhode  Island^  in  charge 
of  Lieut  Col.  xJeorge  E,  Elliot^  Corps  of  Unginters.^The  earthen  bat- 
teries on  this  island,  commenced  in  186;i,  command  the  western  entrance 
to  Narragansett  Bay.  Nothing  has  been  done  in  the  construction  of 
the  defenses  since  the  fiscal  year  1875-76.  They  are  incomplete,  and 
the  plans  rt^quiie  revision. 

The  operations  of  the  last  fiscal  year  embrace  repairing  the  engineer 
overseer's  house  oc<;upied  by  the  ordnance  sergeant,  removing  the  flag- 
ging which  had  been  broken  by  frost  from  the  breast-height  wall  of  the 
lower  battery  and  grading  the  superior  slope  of  the  parapet,  painting 
the  wind-mill,  and  making  arrangements  and  contracts  for  completing 
four  front  pintle  platforms  and  one  center  pintle  platform  for  15-inch  or 
heavy  rifled  guns  and  their  service  magazines.  The  lumber  was  pro- 
cured for  laying  the  floors  of  these  magazines,  but  they  could  not  be 
finished  in  the  fiscal  year  on  account  of  the  difliculty  and  the  delay 
found  in  procCiring  the  necessary  composition  nails. 

No  ap)>ropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion (luring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possiblt*  witli  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 
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Fori  GreenCj  Xeicport  Harbor j  Rhode  Island. — On  the  9th  of  Jannary, 
1885,  the  Senate  passed  the  following  resolution  respecting  Fort  Greene, 
in  Newport  Harbor,  Khode  Island : 

Ktitolretly  That  the  Secretary  of  Wjtr  be,  and  he  hereby  is,  directed  to  report  witb- 
oat  nnDecesMiry  delay  to  the  Senate,  whether  any  private  person  is  in  the  possession 
and  occupation  of  Fort  Greene,  in  Newport  Harbor,  Khode  Island,  belonging  to  the 
United  States ;  and,  if  no,  under  What  antbority  does  snob  person  hold  the  same ; 
whether  the  said  Fort  Greene  is  of  any  present  nse  to  the  Gdrernment  of  the  United 
States;  and,  if  not,  will  the  United>States  probably  have  anv  future  use  for  the  said 
fort:  and  if  there  is  no  present  or  prospective  use  for  the  said  fort,  whether  or  not  the 
nme  ought  not  to  be  sold  and  the  proceeds  thereof  be  covered  into  the  Treasury  of 
the  United  States ;  and  if  the  said  Fort  Greene  is  not  of  any  present  nse  to  the  United 
States  bat  will  probably  be  of  nse  thereto  hereafter,  whether  the  said  Fort  (Treene 
may  not  well  be  committed  to  the  care  and  custody  of  the  city  of  Newport,  to  be  by 
the*  said  city  used  as  a  public  park  until  fnrther  action  of  Congress  or  of  the  Secretary 
of  War  is  had  in  reference  thereto. 

The  letter  of  the  Secretary  of  War,  with  accompanying  papers,  rec- 
ommending the  transfer  of  the  fort  and  the  land  belonging  thereto  to 
the  city  of  Newport  for  use  as  a  public  park,  copies  of  which  will  be 
found  in  Appendix  No.  2,  were  sent  to  the  Senate  January  20, 1885,  and 
printed  as  Senate  Ex.  Doc.  No.  41,  Forty-eighth  Congress,  second  session. 

DKFBNSBS  OF    NEW  LONDON  HABBOB  AND  NAVY- YARD. 

Fort  Trumbull^  New  London  Harbor,  Connecticut^  in  charge  of  Lieut,  Col. 
Walter  McFarland J  Corps  of  Engineers. — This  is  a  pentagonal,  masonry, 
bastioned,  casemated  work  of  one  tier,  with  a  barbette  battery  on  top, 
baving  three  water  fronts  and  but  four  bastions — the  bastion  at  the 
jonction  of  tbe  two  land  fronts  being  omitted.  The  casemates  furnish 
positions  for  fourteen  heavy  guns  and  eight  flank  howitzers,  and  the 
barbette  for  twenty-four  heavy  guns. 

The  northern  land  front,  through  which  the  sallyport  passes,  is  pro- 
tected by  a  cover-face  arranged  with  a  place  of  arms  and  positions  for 
««  barbette  guns.  The  north  exterior  earthen  battery  is  arranged  for 
moanting  five  15-inch  giins  to  command  the  channel.  The  platforms  for 
these  gans  are  ready  with  the  exception  of  the  traverse  irons,  which  are 
OD  hand  and  ready  to  be  laid. 

Tbe  soath  exterior  water  battery,  which  now  mounts  six  8-inch  Rod- 
mans and  two  lUO-pound  Parrotts,  under  an  approved  plan  of  the  Board 
of  Engineers,  is  to  be  fitted  for  15-in«h  Bodmans,  but  no  money  has  yet 
been  applied  toward  carrying  out  this  project. 

The  fort  is  situated  on  a  promontory  on  the  west  shore  of  New  Lon- 
don Harbor,  about  2  miles  from  Long  Island  Sound,  and  is  in  good  con- 
dition, with  tbe  exception  of  some  of  the  brick  facing  of  the  casemates, 
which  has  been  damaged  by  leakage  through  the  covering  of  the  arches 
or  between  the  arches  and  the  scarp-wall. 

No  work  has  been  done  during  the  past  year  on  the  fort  itself,  but  out 
of  the  small  allotment  made  for  it  the  parade  drain  has  been  extended 
across  the  parade  into  the  vault  in  the  southwest  bastion. 

The  alteration  of  the  south  water  battery,  as  planned  by  the  Board  of. 
Engineers,  to  fit  it  for  the  use  of  15-inch  Rodmans,  is  necessary  to  the 
proper  defense  of  the  position. 

Fort  Trumbull  is  garrisoned  by  tw^o  companies  of  the  First  Artillery. 

No  appropriation  baviDg  been  made,  no  work  was  done  at  this  fortifica- 
tion dnriDg  the  last  fiscal  year  beyond  its  protection,  preservation,  and 


repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  pnrpose,  and  no  other  work  is  contemplated  C     '        ' 
fiscal  year  for  the  same  reason. 


this  pnrpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 
No  appropriation  aaked  for  next  fiscal  year. 
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Fort  Griswoldj  New  London  Harbor^  Connecticutj  in  charge  of  Lieut. 
Col.  Walter  McFarUind^  Corps  of  Engineers. — This  is  an  open  barbette 
earthwork,  on  the  east  side  of  New  London  Harbor,  opposite  the  city 
of  New  London.  It  was  begun  in  1840,  as  an  auxiliary  to  Fort  Trum- 
bull, and  from  \t%  commanding  position  on  Groton  heights,  80  feet  above 
the  sea,  it  overlooks  every  part  of  the  harbor.  It  has  positions  for  six- 
teen guns,  eleven  IQ^inch  Rodmans  and  five  8  inch  Kodmans;  but  un- 
der an  approved  plan  of  the  Board  of  Engineers  this  battery  is  to  be 
fitted  for  eight  15-inch  Rodmans,  the  estimated  cost  of  which  is  $48,000. 

No  money  has  ever  been  appropriated  or  allotte<l  for  this  purpose, 
and  nothing  has  therefore  been  doue  towards  making  the  alteration. 

No  work  has  been  doue  upon  it  during  the  past  year,  and  it  is  now 
in  very  good  condition. 

There  is  no  garrison  at  Fort  Griswold,  an  ordnance  sergeant  being 
left  in  charge  of  it. 

No  appropriation  was  made  for  the  fiscal  year  eudiDg  June  30,  1886. 
No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  NEW  HAVEN. 

Fort  Hale^  New  Hattn^  Connecticut^  in  charge  of  Lieut.  Col.  Walter 
MoFarlandj  Corps  of  Engineers. — This  is  an  earthwork,  built  near  the 
close  of  the  rebellion,  situated  on  a  point  on  the  east  shore  of  the  harbor, 
about  2^  miles  below  the  city,  at  the  water-level.  It  is  a  temporary 
work,  and  is  rapidly  falling  down.  Its  site  is  valuable  in  a  military 
sense  only  for  a  small  work,  to  be  used  against  small  vessels  that  might 
enter  the  harbor.  ^  * 

No  project  for  rebuilding  it  has  ever  been  made. 

No  work  has  been  done  upon  it  in  the  last  year,  and  no  appropriatiou 
is  asked  for  the  next  fiscal  year. 

DEFENSES  OF  NEW  YORK  AND  THE  NAVYYARD  AT  BROOKLYN. 

Fort  Schuyler,  Ea^t  River,  New  York,  in  charge  of  Lieut.  Col.  H.  L. 
Abbotj  Corps  of  Engineers. — This  work  and  the  opposite  fort  at  Willets 
Point  are  our  only  dependence  for  closing  the  harbor  of  New  York  City 
against  attack  from  the  direction  of  Long  Island  Sound. 

The  existing  works  at  Fort  Schuyler  consist  of  an  old  masonry  fort, 
planned  half  a  century  ago,  and  of  three  incomplete  and  unarmed  eartheu 
batteries.    Of  modeiu  armament  there  is  none. 

During  the  past  year  it  has  been  found  necessary  to  construct  a  sea- 
wall for  protecting  the  site  of  the  10-gun  battery  and  for  repairs  of  the 
grouted  slope  on  the  north  end  of  the  covered  way.  The  preparation 
of  all  but  the  iron  work  of  one  turret  to  receive  two  110  ton  guns  should 
be  no  longer  delayed. 

No  appropriation  having  boen  made,  no  work  was  done  at  thiH  fortifica- 
tion dnrinfr  the  last  fiscal  year  beyond  its  prot-ectiou^  preservation,  and 

.  repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
Ml  is  purpose,  and  no  other  work  is  contemplated  duriu>(  tlie  current 
tiHcai  year  for  the  same  reason. 

Fort  at  Willets  Point,  eastern  entrance  to  Nac  York  Harbor,  in  charge 
of  Lieut.  Col.  H.  L.  Abbot,  Corps  of  Engineers. — ^This  work,  together  with 
Fort  Schuyler,  forms  the  only  defensive  line  for  preventing  rfh  enemy 
coming  from  the  direction  of  Long  Island  Sound  from  entering  the 
harbor  of  New  York  City.    It  is,  therefore,  of  first  im|»ortance. 
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The  defensive  works  at  Willets  Point  consist  of  an  old  stone  fort, 
begun  at  the  outbreak  of  the  civil  war  and  left  unfinished  since  1865  f 
of  four  unfinished  earthen  batteries  for  guns^  and  of  a  battery  for  six- 
teen mortars.  ^ 

Want  of  funds  has  prevented  anything  but  ordinal^'  repairs  from 
being  done  during  the  past  year,  and  the  same  canse  will  equally  pre- 
vent progress  during  the -coming  year. 

Work  shonld  be  no  longer  delayed. 

Xo  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  aa  tar  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Defenses  of  Governor's  Islands  New  York  Harbor^  in  charge  of  Maj. 
George  L.  Gillespie^  Corps  of  Engineers. — These  works  comprise  Fort 
Colambus,  Castle  Williams,  South  Battery,  and  Now  Barbette  Battery. 
They,  with  Fort  Wood,  on  the  opposite  side  of  the  channel^  defend  the 
entrances  to  the  East  River  and  the  Hudson  River.  The  fortifications 
on  Governor's  Island  were  commenced  in  1831.  The  exterior  heavy 
earthen  batteries  are  as  yet  nnfiuisht'd. 

For  years  past  no  special  appropriation  has  been  made  for  any  of  the 
works  on  this  island,  and  the  operations  during  the  year  have  been 
Umited  to  repairs. 

Dorin^  the  year  the  inner  gallery  connecting  the  casemates  of  the 
third  tier  of  Castle  Williams  was  strengthened  and  partly  renewed  for 
the  comfort  of  the  prison  guard  which  occupies  the  Castle ;  the  store- 
Toom  underneath  pavement  on  north  side  of  parade  of  Fort  Columbus 
vas  drained  by  a  6-inch  earthen  pipe  185  feet  long,  laid  in  a  trench  ex- 
cavated underneath  quarters  and  parapet  to  connect  with  the  sewer  in 
the  north  ditch ;  and  the  magazines  and  terreplein  of  the  new  battery 
were  drained  by  a  6- inch  earthen  pipe  laid  in  a  deep  trench  1,130  feet 
long,  excavated"^  inside  of  magazines,  and  passing  through  parapet  near 
«alMnt  to  and  over  .the  temporary  sea- wall  on  the  south  side  of  post. 

An  exterior  modern  earthen  battery,  designed  by  the  Board  of  En- 
gioeers  for  Fortifications,  and  approved  by  the  Secretary  of  War,  is 
partially  built.     The  plan  of  this  battery  requires  revision. 

The  nnfiuished  works  of  defense  are  in  about  the  same  condition  as 
at  time  of  last  report.  The  slopes  and  platforms  are  generally  in  good 
condition,  and  the  magazine  dry  and  serviceable. 

Xo  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  tar  as  was  possible  with  the  general  appropriation  made  for 
this  pur|>ose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Xo  appropriation  asked  for  next  fiscal  year. 

Sea-wall  on  Governor's  Island^  New  York  Harbor^  in  charge  of  Maj. 
George  L.  Gillespie^  Corps  of  Engineers. — ^The  project  for  this  improve- 
ment, adopted  in  1805^  provides  for  inclosing  the  entire  island  by  a  sea- 
walL 

No  work  was  done  during  the  year,  as  no  funds  were  available. 

Two  thousand  eight  hundred  and  seven  and  one-half  feet  of  masonry 
wall,  and  1,560  feet  of  dry  wall,  extend  from  the  coal  dock  south  and 
2£ 
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west  to  and  around  Oastle  Williams,  and  930  feet  of  masonry  wall  ex- 
tend from  en^neer  wharf  westward  along  the  north  side  of  the  island 
covering  the  New  York  Arsenal. 

From  the  western  extremity  of  the  last  wall  to  Oastle  Williams,  a  dis* 
tance  of  1,100  feet,  the  beach  is  wholly  unprotected  against  the  deposits 
of  offal,  dead  animals,  and  other  equally  objectionable  matter,  which 
at  low  tide  are  particularly  offensive  and  pestilential,  and  in  warm 
weather  subject  the  garrison  to  malignant  diseases,  such  as  cholera  and 
the  fevers  incident  to  animal  decomposition. 

The  sea-wall  should  be  carried  in  front  of  this  beach  and  the  low 
spaces  behind  it  filled  with  embankment. 

An  appropriation  of  $50,000  is  recommended. 

Fort  Wood^  Bedloe'a  Islandy  New  York  Harbor^  in  charge  of  Maj,  George 
L.  QilUspiej  Corps  of  Engineers. — This  work,  commenced  in  1841,  forms 
one  of  the  inner  line  of  defenses  for  New  York  Harbor,  and  with  those 
on  Governor's  Island  is  designed  to  close  the  entrances  to  the  East 
River  and  the  Hudson  River,  and  to  protect  New  York,  part  of  Brook- 
lyn, and  Jersey  City  from  bombardmen't. 

The  exterior  modern  earthen  battery,  designed  by  the  Board  of 
Engineers  and  approved  by  the  Secretary  of  War,  is  only  partially 
built  and  should  be  completed.    The  plan  requires  revision. 

The  pedestal  for  the  heroic  statue  of  Liberty  has  been  completed  to 
a  height  of  93  feet  8  inches  above  mean  low  water  and  will  be  ready 
for  the  statue  about  the  end  of  September. 

The  statue  arrived  from  Prance  by  the  French  transport  vessel  Is^re 
June  26, 1885,  and  was  landed  a  few  days  later  upon  the  island. 

No  repairs  were  made  during  the  year,  except  to  provide  doors  to 
three  of  the  magazines  belonging  to  the  new  exterior  battery. 

The  slopes  and  platforms  are  in  fair  condition. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1886. 
No  appropriation  asked  for  the  year  ending  Jnne  30,  1887. 

Fort  Hamilton  and  additional  batteries^  New  York  Harbor^  in  charge  of 
Maj.  George  L.  Gillespie^  Corps  of  Engineers. — These  werks,  commenced 
in  1824,  are  situated  at  the  Narrows  of  New  York  Harbor,  upon  the 
Long  Island  side. 

No  specific  appropriation  was  made  for  the  fiscal  year,  and  the  opera- 
tions were  confined  to  repairs  absolutely  necessary  for  the  preservation 
of  the  works. 

These  include,  in  Battery  No.  1,  relaying  two  platforms,  providing 
pintles,  pintle  plates,  and  traverse  irons  for  six  platforms ;  pointing 
breast-height  wall,  platforms,  and  sustaining  walls  of  the  traverse 
magazines ;  making  and  hanging  four  interior  and  seven  exterior  maga- 
zine doors,  and  putting  in  place,  under  contract,  1,500  cubic  yards  of 
riprap  stone  to  buttress  the  sea-wall ;  in  the  15-inch  gun  battery,  plac- 
ing additional  traverse  stones  to  platforms  11  and  12,  and  lowering 
parapet  9  inches,  to  adapt  them  to  two  8-inch  converted  rifles;  lower- 
ing rear  traverse  stones  of  platform  15  to  adapt  it  to  the  hydraulic  car- 
riage of  new  design ;  making  and  hanging  one  exterior  door  to  service 
magazine  B,  laying  concrete  walks  to,  and  whitewashing,  both  service 
magazines,  and  relaying  the  pavements  of  two  sallyports,  and  replacing 
stone  flagging  of  the  parade,  west  front  of  the  main  fort 
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The  slopes,  revetments,  'and  platfonns  of  all  the  several  works  are  in 
good  repair,  and  tbe  magazines  are  dry  and  serviceable. 

Only  one  land,  slide  occurred  daring  the  year,  and  was  caused  by  the 
ehockingr  of  tlie  drains  in  front  of  the  face-cover. 

To  construct  a  ^working  chamber,  on  the  east  side  of  the  channel,  for 
the  torpedo  defensive  system,  planned  by  the  Board  of  Engineers,  an 
appiopTiation  is  requested  under  the  general  appropriation  for  cable 
i^enes,  &c. 

No  appTopTiatlon  ^was  made  for  the  fisoal  year  ending  Jane  30,  1886. 
No  appTopriation  ae^ed  for  next  fiscal  year. 

Mortar  Battery  at  Fort  Hamilton^  New  York  Harbor^  in  charge  o/Maj. 
George  L.  (Hllegpiej  Corps  of  Engineers. — ^This  battery  was  commenced 
inlB7i.  ^o  operations  were  carried  on  during  the  year.  But  little 
requires  to  be  done  to  fit  this  battery  to  receive  its  full  armament  as 
projected  by  the  !Board  of  Engineers  for  Fortifications. 

^ort  Lafayette^  New  York  Harbor. — This  old  work,  commenced  in 
1812,  and  situated  on  a  shoal  at  the  Narrows  entrance,  occupies  the 
best  of  all  tbe  positions  for  the  defense  of  New  York  Harbor.  It  was 
injured  by  fire  in  December,  1868,  to  such  a  degree  as  to  make  it  practi- 
cally worthless,  unless  repaired  at  a  very  considerable  outlay ;  and  as 
it  was  adapted  to  guns  of  small  caliber  only,  it  was  not  thought  worth 
while  to  restore  it,  but  to  replace  it  by  an  iron  construction  which  should 
meet  the  demands  of  modem  armaments.  The  plans  for  this  have  been 
prepared. 

The  defense  of  New  York  requires  a  new  work  which  will  mount  the 
heaviest  modem  ordnance,  and,  as  many  years  will  be  consumed  in  the 
oonstmction,  an  adequate  appropriation  should  be  made  without  further 
delay. 

Ho  appropriation  haying  been  made,  no  work  wag  done  at  this  fortifica- 
tion darine  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 


tion  darine  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  piirpoi!e,and  no  other  work  is  contemplated  during  the  cnrrent 


fiscal  year  for  the  same  reason. 
Ko  appropriation  asked  for  next  fiscal  year. 

-Fort  Wadsworth^  Staten  Island, New  York  Harbor,  in  charge  of  Ool.  Q. 
A.  GiUmore,  Corps  of  Engineers. — ^This  fort,  commenced  in  1847,  is  situ- 
ated on  the  west  side  of  the  Narrows,  and  constitutes  a  part  of  the 
second  line  of  defense  of  the  southern  water  approach  to  New  York. 

It  is  an  inclosed  work,  built  of  granite,  containing  three  tiers  of  guns 
in  casemates  and  one  en  barbette^  the  lower  tier  being  only  a  few  feet 
aboTe  the  water-level. 

The  work,  in  connection  with  those  adjacent  to  it  on  either  side.  Fort 
Tompkins  and  the  two  Glacis  Batteries  on  the  hill  in  rear,  is  designed 
to  throw  a  heavy  concentrated  fire  on  vessels  approaching  or  attempt- 
ing to  pass  through  the  Narrows,  crossing  its  fire  with  that  from  Fort 
Hamilton  and  batteries  on  the  opposite  side  of  the  channel 

Daring  the  past  fiscal  year  twenty-five  old  pintles  were  removed  from 
gnn  platforms  on  the  barbette  tier,  and  new  4-inch  pintles  with  keys 
sabstitnted.  The  revetment  on  top  of  the  breast-height  wall  of  the  bar- 
bette was  resodded,  and  the  guard-house  and  store-room  roofs  painted. 
The  roofs  of  the  circular  stairs  leading  from  the  parade  to  the  barbette 
were  repaired.    A  part  of  the  granite  masonry  was  repointed  where 
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necessary,  and  some  repairs  made  to  the  road  leading  from  the  North 
Cliff  Battery  to  the  fort. 

No  appropriation  havin^c  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  maae  for 
Ibis  purpose,  and  no  other  work  is '  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  on  site  of  Fort  Tompkins j  New  York  Harbor^  in  charge  of  Col.  Q. 
A.  Oillmore^  Corps  of  Engineers, — This  work,  commenced  in  1858,  with 
the  earthen  Glacis  Gun  Battery  on  its  left  and  the  Glacis  Mortar  Bat- 
tery on  its  right,  crowns  the  hill  in  rear  of  Fort  Wadsworth  and  the 
earthen  batteries  known  as  North  Cliff  Battery,  South  Cliff  Battery, 
Battery  Budson,  and  the  South  Mortar  Battery. 

It  is  an  inclosed  pentaiironal  work,  having  on  its  four  laud  faces  two 
tiers  of  casemate  quarters,  a  deep,  dry  ditch,  and  a  heavy  barbette  bat- 
tery to  resist  a  land  attack,  and  on  its  channel-front  seventeen  large 
casemates  for  storage  and  other  purposes.  It  mounts  its  channel-bear- 
ing guns  en  barbette.  It  is  intended  to  supply  quarters  for  the  garrison 
and  act  as  a  keep  for  all  the  defensive  works  occupying  this  position. 
Properly  armed,  this  work  will  be  able  to  throw  a  heavy  fire  from  a  com- 
manding position  upon  vessels  attempting  to  pass  through  the  Nar- 
rows. 

The  four  land  faces  were,  for  all  defensive  purposes,  finished  in  1865. 
In  December,  1869,  a  plan  giving  such  increased  depth  to  the  casemates 
that  heavy  rifled  guns  could  be  mounted  over  them  en  barbette  was 
adopted  and  carried  into  execution. 

Since  1876  the  work  has  been  in  readiness  to  receive,  on  temporary 
platforms,  all  the  heavy  guns  intended  for  channel  defense. 

The  following  work  was  done  during  the  past  fiscal  year : 

The  bonnet  on  the  southeast  angle  of  the  fort  was  completed.  Five 
storm  doors,  at  the  entrances  of  the  service  magazines  and  staircase  on 
the  barbette  of  the  channel-front,  were  built,  and  the  magazine  doors 
painted. 

Lamp-closet  fixtures  for  the  barbette  magazines  were  supplied.  Three 
iron  casemate  doors  were  renewed  and  one  casemate  floor  in  the  north 
front  repaired.  The  pointing  of  the  masonry  of  the  scarp  and  counter- 
scarp walls  of  the  ditch  was  continued.  Some  repairs  were  made  to 
the  road  leading  from  the  officers'  quarters  to  the  north  sallyport,  and 
to  the  road  from  the  light-house  to  the  south  sallyport,  and  gutters  and 
cesspools  cleaned.  Grass  and  weeds  were  cut  on  the  glacis,  exterior 
slopes,  on  the  parade,  and  in  the  ditch.  The  torpedoes  stored  at  the  fort 
were  painted. 

The  estimates  for  the  completion  of  Fort  Tompkins  comprise  ten  per- 
manent gun  platforms  in  place  of  the  present  wooden  ones,  four  bonnets 
on  the  traverses  for  the  better  protection  of  guns  and  gunners,  and  fin- 
ishing off  twenty-six  casemates  for  quarters,  and  eleven  large  casemates 
on  the  channel-front  for  storage  purposes. 

No  appropriation  hayini;  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  &r  as  «(¥a8  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason.  ; 

No  appropriation  asked  for  next  fiscal  year. 
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Glacis  Chun  Battery  {north  of  fart  on  site  of  Fort  Tompkins)  Staten  Island^ 
Sew  TorJc  Harbor,  in  charge  of  CoL  Q.  A.  CHilmorej  Corps  of  Engineers. — 
This  earthen  barbette  battery,  built  in  1872,  is  desigDeil  to  supplement 
the  barbette  fire  of  Fort  Tompkins.  It  has  been  in  readiness  to  receive 
its  armament  on  temporary  platforms  for  the  last  twelve  years,. and 
may  be  reported  as  finished.  It  is  provided  with  timber  gun  platforms 
and  ample  magazine  room. 

Daring  the  past  fiscal  year  the  north  service  magazine  was  floored 
with  yellow-pine  planks.  The  inner  doors  were  completed  and  hung 
iD  both  service  magazines,  and  lamp-closet  fixtures  furnished  for  both; 
all  the  doors  were  painted.  The  top  revetment  over  the  breast-height 
wall  was  resodded,  and  grass  and  weeds  cut  on  the  parapet  and  slopes. 

The  cost  of  substituting  stone  for  the  timber  gun  platforms  and  rais- 
ing the  breast-height  wall  will  be  915,000. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fictcal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  au»  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  daring  the  current 
fiscal  year  for  the  same  reason. 

5o  appropriation  asked  for  next  fiscal  year. 

Qlaeis  Mortar  Battery  {south  of  fort  on  site  of  Fort  Tompkins)^  Staten 
Island,  New  York  Harbor,  in  charge  of  Col.  Q.  A.  Oillmore,  Corps  of 
Engineers. — ^This  battery,  built  in  1872  and  1873,  is  intended  to  throw  a 
powerful  vertical  fire  upon  vessels  approaching  or  attempting  to  pass 
through  the  Narrows.  It  is  provided  with  ample  storage  and  service 
magazine  room,  but  the  ten  wooden  platforms  for  13-inch  sea-coast 
mortars  have  become  unserviceable  from  decay. 

During  the  past  fiscal  year  yellow-pine  flooring  was  laid  in  the  prin- 
cipal magazine ;  copper  tube  gratings  were  put  in  the  inner  door  and 
painted.  The  grated  inner  doors  of  the  two  service  magazines  were 
also  completed.  Lamp-closet  fixtures  were  furnished  for  the  several 
magazines,  and  grass  and  weeds  cut  on  the  slopes  of  the  work. 

Ko  appfopriation  having  been  made^  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpoae,  and  no  other  work  is  contemplated  daring  the  current 
fiscal  year  for  the  same  reason. 

'So  appropriation  asked  for  next  fiscal  year. 

Battery  Hudson,  Staten  Island,  New  York  Harbor,  in  charge  of  Col.  Q. 
A.  Oillmore,  Corps  of  Engineers.^This  work,  built  in  1841  to  1843,  and 
the  North  Cliflf  and  South  Cliff  batteries  occupy  the  slope  of  the  hill 
between  the  fort  on  site  of  Fort  Tompkins  and  the  water,  and  are  able 
to  bring  a  powerful  direct  fire  upon  the  channel  leading  up  to  and  through 
the  Narrows. 

For  want  of  funds  no  work  except  that  of  preservation  and  repair  has 
been  done  since  the  close  of  the  fiscal  year  ending  June  30, 1876.  One 
of  the  new  platforms  was  constructed  for  King's  depressing  carriage 
and  a  lo-inch  smooth-bore  gun  mounted  thereon. 

The  work  necessary  fqr  the  completion  of  this  battery  comprises  twelve 
new  permanent  gi;in  platforms  in  place  of  old  ones,  the  construction  of 
a  new  breast-height  wall  in  front  of  some  of  the  platforms,  and  raising 
the  wall  to  a  higher  level  in  front  of  others,  the  construction  of  bonnets 
on  the  traverses,  and  the  placing  of  a  wooden  lining  in  one  of  the  prin- 
cipal magazines. 
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During  the  past  fiscal  year  the  following  work  was  done  in  Battery- 
Hudson.  The  parapet  on  the  southeast  angle,  which  had  been  grad- 
ually reduced  in  thickness  by  rains,  was  filled  in  with  earth  and  sodded, 
and  the  foot  of  the  exterior  slope  sustained  by  a  rough  sea-wall.  The 
outer  traverse  stones  of  the  platforms  on  which  300  pounder  Parrott 
rifles  are  mounted  were  repaired,  and  traverse  rails  laid.  A  new  floor 
was  laid  in  the  north  principal  magazine  on  the  channel-front,  the 
grated  doors  completed  and  lamp-closet  fixtures  furnished.  The  re- 
vetment over  the  breast-height  wall  in  front  of  the  six  platforms  for 
300  pounder  Parrott  rifles  on  the  channel-front  was  resodded,  and  gen- 
eral repairs  made  to  slopes.  The  doora  of  the  several  magazines  were 
repaired. 

In  Battery  Hudson  Extension  the  grated  doors  of  i^agazines  were 
completed  and  lamp-closet  fixtures  supplied.  A  4  inch  drain-pipe  was 
laid  to  drain  the  splinter  proof  at  the  west  end  of  the  extension,  and 
the  wood-work  painted. 

Grass  and  weeds  were  cut  on  the  several  slopes. of  the  battery  proper 
and  of  its  extension. 

No  appropriation  having  been  ma<le,  uo  work  was  done  at  tbia  fortifica- 
tiou  daring  tbo  last  fiscal  year  beyond  its  protection,  preservation,  and 
rej^.air,  as  tar  as  was  possible  with  the  general  appropriation  uiade  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

South  Mortar  Battery  (in  rear  of  Battery  Hudnon  Extension)^  Staten 
Islandy  New  York  Harbor^  in  charge  of  Col,  Q.  A,  Qillmore^  Corps  of 
Engineers.^Hhi^  battery,  commenced  in  1872,  is  8ituate<l  south  of  Fort 
Tompkins  and  directly  in  rear  of  Battery  Hudson  Extension.  It  is  de- 
signed to  throw  a  heavy  vertical  fire  upon  vessels  approaching  the  Nar- 
rows from  the  lower  bay.  Since  1873  no  appropriation  has  been  made 
for  it.  The  work  necessary  for  its  completion  consists  in  constructing 
and  la>ing  eight  timber  mortar-platforms,  and  in  fitting  up  the  inner 
magazines  with  doors  and  lamp  closets.  Estimated  cost  of  completing 
the  work,  $10,000. 

The  wtirk  done  at  this  battery  during  the  past  fiscal  year  was  con- 
fined to  painting  the  doors  of  the  service  magazines  and  cutting  grass 
and  weeds  on  the  slopes. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protraction,  preservation,  and 
repair,  as  far  a«  was  possible  with  the  general  appropriation  made  for 
this  porpse,  and  no  other  work  is  contemplated  during  the  current  fiscal 
year  for  th«'  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

North  Cliff  Battery^  Staten  Island^  New  York  Harbor^  in  charge  of  CoL 
Q,  A.  Qillmore^  Corps  of  Engineers. — This  earthen  gun  battery,  which 
was  commenced  in  1862,  is  located  north  of  Fort  Wads  worth,  on  the 
slope  of  the  hill  between  Fort  Tompkins  and  the  water.  It  is  designed 
to  throw  a  direct  fire  upon  vessels  attempting  to  pass  through  the  Nar- 
rows. It  was  intended  for  an  armament  of  15-inch  smooth-bore  guns  or 
corresponding  rifles,  and  was  provided  with  two  storage  magazines,  one 
large  bomb  proof  shelter,  and  five  traverses  between  guns,  two  of  them 
containing  service  magazines.  Under  a  modification  approved  Decem- 
ber 8, 1859,  the  bomb-proof  shelter  was  suppressed  and  some  traverses 
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ftDd  service  magazines  between  the  guns  were  added,  the  nnmber  of 
gang  being  necessarily  reduced  thereby. 

Daring  the  past  fiscal  year  six  5-inch  pintles  were  removed  from  the 
permanent  front-pintle  platforms  for  15-inch  Rodman  guns,  and  were 
replaced  by  new  6  inch  pintles.  The  sod  revetment  upon  the  breast- 
height  wall  in  front  of  these  platforms  was  renewed.  Inner  doors  were 
made  and  hnng  for  the  south  principal  magazine  and  one  service  mag- 
azine. A  new  floor  was  laid  in  the  north  principal  magazine  in  place 
of  the  old,  rotten  floor,  and  all  the  wood- work  painted.  Grass  and  weeds 
were  cut  on  the  slopes. 

The  cost  of  finishing  this  battery,  by  substituting  six  stone  gun  plat- 
forms for  those  of  timber,  constructing  six  breast-height  walls,  two  bon- 
nets on  the  traverses,  lining  the  two  principal  magazines  with  wood, 
thickening  th^x>arapet,  and  constructing  a  rough  sea-wall  at  the  foot  of 
the  exterior  slope,  will  be  $60,000. 

Ko  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion dariog  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
thig  paqYose,  and  no  other  work  is  contemplated  during  the  cnrrent 
fiscal  year  for  the  same  reason.  ^ 

Ko  appropriation  asked  for  next  fiscal  year. 

South  Cliff  jBaUerify  Stolen  Island^  New  Toric  Harbor j  in  charge  of  Col. 
Q.  A.  Gillmarej  Corps  of  Engineers. — This  earthen  gun  battery,  occupy- 
ing the  slope  of  the  hill  between  Fort  Tompkins  and  the  water  directly 
south  of  Fort  Wadsworth,  was  built  in  1868  to  1861,  for  ISinch  guns  or 
corresponding  rifles,  and  was  provided  with  two  8tx)rage  and  two  service 
magazines.  In  December,  1860,  modifications  were  ordered,  adding 
foor  new  traverses,  including  two  traverse  magazines,  by  which  the 
nniDber  of  giiiia  was  necessarily  reduced. 

During  the  past  fiscal  year  the  following  work  was  done :  Eleven 
5  inch  pintles  were  removed  from  permanent  platforms  for  15-inch 
guns,  and  replaced  by  new  6-inch  pintles;  three  inner  traverse  circles 
were  put  in  place;  a  new  floor  was  laid,  and  an  outer  door  made 
and  hung  in  the  south  principal  magazine ;  the  doors  of  the  service 
magazines  were  painted,  and  the  necessary  lamp-closet  fixtures  fur- 
nished ;  the  magazine  nearest  to  Fort  Wadsworth  was  provided  with 
a  4-iuch  drain  ;  the  road  leading  through  the  battery,  from  the  light- 
house to  Fort  Wadsworth,  was  repaired. 

The  cost  of  finishing  the  battery,  comprising  the  completion  of  four 
traverses,  the  construction  of  one  new  traverse  magazine,  adding  to  the 
thickness  of  a  parapet,  building  a  rough  sea-wall  at  the  foot  of  the  ex- 
terior slope,  and  lining  the  two  principal  magazines,  will  be  $60,000, 

Ko  appropriation  hav^ing  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  l>pyoud  its  protection,  preservation,  and 
repnir,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  pnrposo,  and  no  other  work  is  contemplated  daring  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

TiTO-^w  Battery  {near  southeast  angle  of  channel  front  effort  on  site  of 
Tori  Tompkins)^  Staten  Island^  New  York  Habor,  in  charge  of  Got.  Q.  A. 
GiUmore^  Corps  of  Engineers.^This  work  is  located  on  the  crest  of  the 
long  slope  in  rear  of  Fort  Wadsworth,  and  to  the  southeast  and  some- 
what in  advance  of  the  channel  front  of  the  fort  on  site  of  Fort  Tomp- 
kins.   It  was  built  towards  the  close  of  the  late  civil  war,  and  is  de- 
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signed  to  throw  additional  fire  from  a  commanding  position  upon  ves- 
sels attempting  to  pass  the  Narrows. 

The  only  work  done  here  during  the  past  fiscal  year  cx)n8i8ted  in  cut- 
ting grass  and  weeds  on  the  parapet  and  adjoining  slopes. 

The  battery  contains  two  permanent  center-pintle  platforms  for 
10-inch  or  8-iuch  Rodman  guns  or  corresponding  rifles.  Platforms, 
breast-height,  and  parapet  are  in  serviceable  order,  but  there  is  no 
service  magazine. 

No  appropriation  is  asked  for  this  work. 

Fori  at  Sandy  Hoolcj  New  Jersey^  in  charge  of  Maj,  Qeorge  L,  Gillespie^ 
Corpsi  of  Engineers. — This  pasemated  work,  commenced,  in  1857,  com- 
mands the  southern  approaches  by  sea  to  the  harbor  and  city  of  New 
York,  and  is  also  designed  to  prevent  the  occupation  of  the  Lower  Kew 
York  Bay  as  an  anchorage  by  an  enemy's  fleet. 

No  regular  appropriations  have  been  made  for  years  past  for  the  com- 
pletion or  modification  of  this  work,  and  it  remains  in  essentially  the 
same  condition  as  at  the  date  of  the  last  Annual  Keport. 

During  the  year  only  a  few  repairs  have  been  made  to  the  fort  and 
the  attached  buildings.  Fifty-seven  shot-beds  were  made  for  use  in 
piling  in  an  orderly  manner  the  shot  and  shell  on  hand  in  the  fort ;  and 
in  March  the  outbuildings  located  south  of  the  fort,  which  are  occupied 
by  the  ordnance  sergeant  and  the  two  assistant  fort-keepers,  were 
repaired. 

In  August  an  allotment  of  $5,000  was  made  for  placing  a  stone 
revetment,  resting  on  brush,  between  Jetties  8,  9,  and  10,  north  shore 
protection,  to  prevent  the  bluff  line,  into  which  these  jetties  were  an- 
chored, from  being  cut  away  by  the  storms  of  winter. 

Work  was  begun  in  August  and  completed  in  November ;  334  cubic 
yards  of  stone,  taken  from  the  supply  on  hand  in  the  fort,  were  laid  in 
position,  covering  the  beach  from  high- water  line  to  a  distance  outwards 
of  about  40  feet,  from  Jetty  No.  8  to  the  first  fog-signal. 

The  storms  of  winter  were  no  less  violent  than  usual,  but  the  pro- 
tection given  by  the  construction  of  the  stone  revetment  prevented  any 
degradation  of  the  bluff. 

The  jetties  also  stood  the  test  of  efiiciency  better  than  was  antici- 
pated. The  outer  ends  of  Nos.  8,  9,  and  10,  which  were  particularly 
exposed  to  the  waves  following  an  easterly  storm,  were  all  undermined, 
and  one  or  more  of  the  outer  sections,  of  12  feet  each,  of  each  of 
the  jetties  was  lowered  and  partially  moved  out  of  alignment,  not 
enough,  however,  to  destroy  the  usefulness  of  the  parts  so  displaced. 

The  destructive  storms  occured  in  September,  October,  November, 
and  December,  and  while  they  prevailed  the  whole  beach,  from  end  to 
end  of  the  jetties,  was  lowered  each  storm  from  3  to  6  feet. 

Immediately  after  the  storms  subsided  the  beach  grew  rapidly,  and 
within  a  week  the  spaces  between  the  jetties  were  filled  to  nearly  the 
height  of  the  jetties,  the  growth  on  the  east  side  being  greater  than 
that  on  the  west. 

The  whole  beach,  from  Jetty  No.  1  on  the  east  side  to  Jetty  No.  11, 
has  improved  during  the  year.  The  most  notable  advance  of  the  high- 
-water  line  was  at  Jetty  No.  6,  where  the  width  of  accretion  was  140 
feet. 

It  was  between  Jetties  3  and  5  that  the  sea  broke  through  the  dune 
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line  opposite  the  northeast  bastion,  and  threatened  to  under  mine  the 
foandation  of  the  fort,  as  well  as  to  destroy  the  adjacent  buildings  at- 
tached to  the  ordnance  proving-grounds. 

This  front  is  now  in  a  condition  affording  good  protection  to  all  build- 
ings in  rear. 

The  defensiTO  work  upon  the  Hook  is  the  most  advanced  of  all  the 
defenses  of  the  southern  approaches  by  sea  to  the  harbor  and  city  of 
Xew  York.  The  channel  of  entrance  opposite  the  Hook  is  more  than  a 
mile  wide,  and  of  depth  sufficient  for  the  largest  and  most  powerful 
armored  vessels  yet  built  or  designed.  The  occupation  by  an  enemy's 
fleet  of  the  capacious  bay  just  within  the  Ho<)k  would  prevent  all  egress 
^m  the  harbor  southward  to  the  sea,  and  effectually  seal  up  the  main 
outlet  from  the  cit}".  The  modification  and  completion  of  this  important 
work  for  the  reception  of  the  heaviest  modern  rifled  guns  protected  by 
impenetrable  iron  armor,  and  the  protection  of  the  site  against  encroach* 
ments  by  the  sea,  are  of  very  great  importance. 

1^0  sppropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion durisg  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
tbis  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Ko  appropriation  asked  for  next  fiscal  year. 

DEFENSES   OF  PHILADELPHIA  AND  LEAGUE  ISLAND  NATY-TABD. 

Fort  Mifflin^  Delaware  Siver^  Pennsylvania^  in  charge  of  Maj.  TT.  jBT. 
Heuer^  Corps  of  Engineers,  until  January  20, 1885;  since  that  date  in  charge 
of  Lieut  CoL  Henry  M.  Robert,  Corps  of  Engineers. — This  barbette  work, 
originally  established  in  1779,  is  situated  on  the  west  bank  of  the  Dela- 
ware River,  within  the  territorial  boundaries  of  the  city  of  Philadelphia, 
and  constitutes  a  part  of  the  inner  line  of  works  for  the  defense  of  the 
city  and  the  League  Island  naval  station. 

No  gpeci&c  appropriation  has  been  made  for  this  fort  since  1876,  when 
the  operations  which  were  in  progress  in  the  construction  of  exterior 
earthworks  for  the  mounting  of  heavy  guns,  under  the  approved  plans 
of  the  Board  of  Engineers  for  Fortifications,  terminated.  These  plans 
r^uire  revision. 

O[)erations  during  the  past  fiscal  year  have  been  directed  to  the  fol- 
lowiog  work  of  preservation  and  repair:  630  linear  feet  of  dike  on  Dela- 
ware Biver  front,  north  of  fort,  were  thoroughly  repaired,  and  minor  re* 
pairs  made  on  the  dike  along  river  front  south  of  the  fort ;  repairs  were 
also  made  to  the  large  water  cistern  and  to  the  roof  of  the  shed  adjoin- 
ing the  engineer  stable ;  the  torpe<io  property,  consisting  of  130  pieces,, 
was  cleaned  and  repainted;  the  decayed  floors  were  removed  and  re- 
placed by  new  material  in  three  magazines ;  two  new  gates  were  placed 
in  position  on  the  roadway  leading  north  from  the  fort;  the  exterior 
slope  of  parapet  on  east,  west,  and  south  fronts  of  the  main  work  was 
repaired ;  the  public  buildings  were  cleaned  and  whitewashed,  and  the 
grass  on  the  main  work  and  demilune  cut  and  cured. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
retiair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  parpoBOyand  no  other  work  is  contemplated  during  the  current 
fiaeai  year  for  the  same  reason. 

Ko  appropriation  asked  for  next  fiscal  year. 
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Mortar  Battery  at  Fort  Mifflin^  Pennsylvania^  in  charge  of  Maj.  W. 
H.  Hetier,  Corps  of  Engineers^  until  January  20,  1885 ;  since  that  date  in 
<iharge  of  Lieut.  Col.  Henry  M.  Robert^  Corps  of  Engineers. — ^The  site  of 
this  battery  is  on  the  reclaimed  land  west  of  the  main  work  and  north 
of  the  nnfished  gun  battery.  Operations  for  its  construction  began  in 
1871,  and  continued  until  near  the  close  of  the  fiscal  year  1874,  since 
which  time  work  has  remained  suspended  for  want  of  lunds. 

This  battery,  the  plans  of  which  were  prepared  by  the  Board  of  En- 
gineers for  Fortifications,  remains  in  an  unfinished  condition,  and  is 
suffering  from  exposure. 

No  appropriation  having  been  niade^  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possihle  with  the  general  appropriation  made  for 
this  purpose,  and  uo  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Site  for  defenses  at  Red  Bank^  New  Jersey^  in  charge  of  Maj.  W.  H. 
Heuerj  Corps  of  Engineers^  until  January  20,  1885;  since  that  date  in 
<iharge  of  lAeut.  Col.  Henry  M.  Robert^  Corps  of  Engineers. — This  site  is 
■situated  on  the  east  shore  of  the  Delaware  River,  and  embraces  an  area 
of  100  acres.  It  was  purchased  in  1872,  with  the  view  of  erecting 
thereon  an  earthen  barbette  work  for  heavy  guns,  which,  with  the 
works  at  Fort  Mifflin,  would  constitute  the  inner  line  of  defenses  of  the 
Delaware  River. 

During  the  past  fiscal  year  available  funds  were  applied  to  repairing 
and  strengthening  the  dikes  along  the  Woodbury  Creek  and  Delaware 
River  fronts,  and  to  the  protection  of  the  foot  of  the  bluff  directly  in 
front  of  tlie  property-keeper's  house,  where  the  bank  was  being  rapidly 
worn  away. 

No  appropriation  has  been  made  for  this  work.  The  site  is  an  im- 
portant one,  the  occupation  of  the  bluff  by  a  suitable  armament,  which 
would  command  the  channel  at  short  range,  being  indispensiible  to  any 
attempt  to  defend  the  port  of  Philadelphia  and  the  League  Island  navy- 
yard. 

No  appropriation  was  made  for  the  fiscal  year  ending  Jane  30,  1886. 
No  appropriation  asked  for  next  fiscal  year. 

Fort  Delaware,  Delaware  River,  Delaieare,  in  charge  of  Maj.  W.  H, 
Heuer,  Corps  of  Engineers,  until  January  20,  1885;  since  that  date  in 
•charge  of  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engineers. — Fort  Dela- 
ware is  a  casemated  work,  with  granite  scarp,  situated  on  Pea  Patch 
Island,  about  42  miles  below  Philadelphia,  and  12  miles  below  Wilming- 
ton, Del. 

The  position  is  a  very  important  one,  commanding  both  channels,  the 
-eastern  or  main  ship-channel  passing  within  1,000  yards  of  the  fort. 

The  masonry  of  this  fort  was  begun  in  1852.  No  appropriations  have 
been  made  for  it  since  1876,  and  the  modifications  then  in  progress,  to 
adapt  it  to  the  greater  size  and  power  of  modern  ordnance,  remain  sus- 
l)ended. 

This  work  and  the  batteries  opposite  on  the  Delaware  and  New  Jersey  * 
43hores  form  the  lower  line  of  defense  for  the  Delaware  River,  but  the  fort 
as  in  no  condition  to  contest  the  passage  of  modern  ships  of  war,  and  the 
thickness  of  neither  the  scarp  nor  the  magazine  walls  is  sufficient  to 
resist  shot  from  guns  now  in  use. 
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Daring  the  past  fiscal  year  available  fands  have  been  applied  to  the 
following  work : 

Bebailding  the  foot-bridge  over  the  moat,  repairs  to  draw  bridge  on 
Front  Y,  to  the  slopes  of  magazine  traverses  and  the  magazine  retain- 
ing walls  to  nine  service  magazines,  to  fences  and  minor  bridges,  to  the 
flmd-gates  of  ditches,  to  temporary  bnildings,  and  to  boats.  The  tor- 
pedoes were  scraped,  painted,  and  stored.  Twenty-five  barbette  gan- 
platforms  were  so  modified  as  to  adapt  them  to  the  modern  iron  car- 
riage, and  the  masonry  of  the  platforms  repaired. 

An  appropriation  for  constracting  a  torpedo  casemate  is  asked  for, 
under  the  general  appropriation  for  cable  galleries. 

No  appropriation  having  been  made,  do  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  dnriug  the  current 
fiscal  year  for  the  same  reason. 

Battery  at  Finn's  Pointy  Delaware  River j  New  Jersey ,  in  charge  of  Maj. 
W.  jBT-  Heuer,  Corps  of  Engineers^  until  January  2(1, 1885 ;  since  that  date 
in  charge  of  lAeut.  Col.  Henry  M,  Robert^  Corps  of  Engineers, — The  con- 
straction  of  this  earthen  barbette  battery,  which  forms  the  left  of  the 
lower  line  of  defense  for  the  Delaware  River,  was  commenced  in  1872, 
under  the  approved  plans  of  the  Board  of  Engineers  for  Fortifications. 
In  1876  work  was  suspended  for  want  of  appropriations,  and  since  then 
only  slight  repairs  have  been  made  from  time  to  time. 

Daring  the  past  fiscal  year  slight  repairs  were  made  to  the  dikes,  and 
the  balance  of  available  funds  was  applietl  towards  the  purchase  of  stone 
and  placing  the  same  along  the  river  shore  in  front  of  exterior  slope  of 
the  battery.  The  sea-wall  along  the  front  of  the  work  has  been  but 
partially  completed,  leaving  a  gap  of  about  650  feet  Along  the  length 
of  this  gap  the  shore-line  and  a  part  of  the  exterior  slope  of  the  battery 
have  been  8<*riously  eroded  by  the  action  of  the  river,  and  the  stone 
above  referred  to  was  disposed  along  the  foot  of  the  eroded  bank,  so  as 
to  give  temporary  protection  until  available  funds  would  permit  of  the 
stone^s  being  laid  into  a  wall  closing  the  gap. 

Ko  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  tar  as  was  possible  with  the  general  appropriation  made  for 
this  parpose,  and  no  other  worlc  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Mortar  Battery  at  Finn^s  Pointy  Delaware  River^  New  Jersey^  in  charge 
ofMaj.  W.  fl.  Heuefy  Corps  of  Engineers^  until  January  20,  1885;  since 
that  date  in  charge  of  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engineers. — 
This  work  was  commenced  in  1872,  under  the  approved  plans  of  the 
Board  of  Engineers  for  Fortifications,  and  forms  a  part  of  the  earthen 
battery  at  Finn's  Point.  Ko  appropriations  having  been  made  for  it 
since  1874,  it  remains  in  its  then  incomplete  condition.  Since  then  the 
embankments  have  been  washed  away  to  a  great  extent  by  severe 
storms,  which  badly  damaged  the  sea-wall  at  their  foot. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortica- 
lion  during  the  last  fijscal  year  beyond  its  protection,  preservation,  and 
rppair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Ko  appropriation  asked  for  next  fiscal  year. 
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Fort  opposite  Fort  Delaware.  Delaware  shore^  in  charge  of  Maj.  W.  H, 
Heuer^  Corps  of  Engineers^  until  January  20, 1885 ;  since  that  date  in  charge 
oflAetiX,  Col.  Henry  M.  Robert ^  Corps  of  Engineers. — ^This  earthen  barbette 
battery  is  on  the  Delaware  shore,  opposite  Fort  Delaware,  and  com- 
mands both  channels  of  the  river  below  Pea  Patch  Island. 

Its  construction  was  commenced  in  1873,  and  coutinaed  until  1876. 
Since  that  time  no  appropriations  have  been  made,  and  the  battery 
remains  in  an  unfinished  condition.  The  completed  portions,  including 
the  sodded  slopes,  are  in  fair  condition.  The  dike  on  the  Delaware 
Eiver  front  needs  extensive  repairs.  The  plah  of  the  battery  requires 
revision.  An  appropriation  for  completing  the  torpedo  cable  gallery  is 
requested  under  the  general  appropriation  for  cable  galleries. 

During  the  past  fiscal  year  slight  repairs  were  made  to  the  buildings 
and  fences. 

No  appi'opriation  havLug  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiHcal  year,  and  no  work  is  contemplated  during  the 
enrreut  fiscal  year  for  the  same  reason. 

Mortar  Battery^  opposite  Fort  Delaware,  near  Delaware  City^  Dela- 
ware, in  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers,  until  January 
20,  1885 ;  since  that  date  in  charge  of  Lieut.  Col.  Hent  y  M.  Robert,  Corps 
of  Engineers. — This  work  was  commenced  in  1872,  under  the  approved 
plans  of  the  Board  of  Engineers  for  Fortifications.  No  appropriation 
having  been  made  for  it  since  1874,  it  remains  in  its  then  incomplete 
condition.  Since  then  the  embankments  have  been  washed  away  to  a 
great  extent  by  severe  storms,  which  badly  damaged  the  sea-wall  at 
their  foot. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  BALTIMORE. 

Fort  McHenry,  Baltimore  Harbor,  Maryland,  in  charge  of  Lieut.  Col. 
William  P.  CraighilL  Corps  of  Engineers, — This  fort  forms  part  of  the 
inner  line  of  defense  for  Baltimore  and  its  dependent  interests,  and 
commands  with  its  fire  the  interior  waters  of  the  harbor  and  the  channel 
of  approach  thereto,  in  which  latter  a  depth  of  27  feet  exists  at  mean 
low  water. 

The  fortifications  at  this  place  were  commenced  in  1775,  and  in  1794 
the  present  work  was  built. 

Although  the  original  fort  has  become  almost  useless  as  a  defensive 
work,  the  site  is  still  an  important  one,  and  the  water  front  should  be 
occupied  by  a  battery  of  modern  guns,  mounted  behind  an  earthen  para- 
pet of  the  most  approved  dimensions,  and  provided  with  bomb-proof 
cover  for  ammuuilion  and  gunners.  Such  aliattery,  the  plans  of  which 
were  prepared  by  the  Board  of  Engineers  for  Portifiijations,  was  com- 
menced in  1872,  and  is  partly  constructed,  although  all  work  upon  it 
has  been  suspended  for  want  of  funds  since  July,  1876.  The  plan  of 
this  battery  requires  revision. 

A  bulkhead  of  ballast  having  been  made  by  the  United  States,  with- 
out expense,  along  a  line  in  front  of  the  site,  and  at  a  distance  from  the 
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authorized  pier  line  of  375  feet,  and  a  line  having  also  been  established 
in  the  rear  of  the  site  at  the  same  distance  from  the  pier  line,  it  is  pro- 
posed to  fill  in  the  whole  area  thns  defined  with  ballast  from  ships  com- 
ing to  the  port.  The  available  limits  of  the  site  will  thus  be  largely 
increased  without  expense  to  the  United  States.  Little  progress  has 
been  made  in  this  filliug  during  the  past  year,  as  but  few  vessels  have 
applied  to  deposit  ballast  upon  the  area. 

A  sea-wall  should  be  built  along  the  line  of  the  temporary  bulkheads 
referred  to  above,  and  the  present  wharf  should  be  removed  and  a  new 
one  built  near  the  new  dry-dock. 

The  repairs  of  the  year,  of  considerable  extent,  have  been  the  follow- 
ing: Movring  slopes ;  repairing  drains,  gutters,  and  pavements,  and  re- 
taining wall  of  ramps ;  building  wire  fences  to  protect  slopes  of  exterior 
batteries;  readjusting  and  resodding  slopes  where  necessary;  repairing 
roof,  gutters,  and  drains  of  large  exterior  magazine  near  hospital. 

The  commanding  oflScer  at  Fort  McHenry,  Lieut  Col.  L.  L.  Langdon, 
United  States  Artillery,  has  greatly  assisted  in  their  supervision  and 
execution. 

No  appropriation  haying  been  made,  no  work  was  done  at  thin  fortihca- 
tion  daring  the  last  fiM^al  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  f^eneral  appropriation  made  for 
this  purpose,  and  no  other  work  in  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Ko  appropriation  asked  for  next  fiscal  year. 

Fort  Carroll^  Baltimore  Harbor ^  Maryland^  in  charge  of  Lieut.  Col.  Will- 
iam  P.  Craightlly  Corps  of  JEngineers. — ^This  fortification,  commenced  in 
1S47,  is  situated  upon  an  exterior  line  of  defense  for  the  harbor  of  Bal- 
timore. 

It  is  proposed  to  modify  this  important  casemated  work  so  as  to  enable 
it  to  receive  the  heaviest  modern  rifled  guns,  protected  by  iron  armor  of 
such  form  and  thickness  as  to  be  impenetrable  by  any  guns  which  may 
be  brought  to  our  coasts.  Its  completion  is  indispensable  to  the  safety 
of  the  rich  city  of  Baltimore  in  time  of  foreign  war,  and  the  work  to  be 
done  cannot  safely  be  left  until  the  approach  of  hostilities.  It  will  re- 
quire several  years  and  liberal  appropriations  to  accomplish  it,  and  it 
should  be  commenced  without  delay. 

Operations  during  the  past  year  have  been  confined  to  the  general 
care  and  preservation  of  the  work  and  the  public  property  stored  thereat. 

No  appropriation  having  been  made,  no* work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  geA,eral  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiseal  year  for  the  same  reason. 

No  appropriation  asked  for  next  6soal  year. 

DEFENSES  OF  WASHINaTON. 

Fort  Footej  Potomac  River ^  Maryland^  in  charge  of  Maj.  Peter  C.  Hains^ 
Corps  of  Engineers. — ^Tbis  earth  woik  is  situated  on  the  left  bank  of  the 
Potomac  River,  and  only  2  miles  below  Alexandria.  It  commands  the 
water  approaches  to  that  city  and  to  Washington. 

The  work  was  commenced  in  1862.  In  1872  the  Board  of  Engineers 
for  Fortifications  approved  a  project  for  the  modification  of  the  old  fort 
and  for  the  constrnction  of  an  additional  battery.  Work  was  in  progress 
on  the  former  when  a  sospension  became  necessary  by  reason  of  the  fail- 
ure of  appropriations.  ]^o  work  has  ever  been  done  on  the  proposed 
new  battery  and  none  on  the  old  fort  since  1874. 
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At  the  present  time  the  condition  of  the  work  may  be  described  as 
one  of  utter  dilapidation.  The  magazines,  which  at  the  time  of  the 
suspension  of  operations  were  in  an  unfinished  condition,  are  rapidly- 
going  to  ruin.  The  parapet  on  the  water  front  was  hardly  begun  whea 
work  ceased ;  consequently  there  would  be  no  cover  for  the  two  guns 
that  could  be  mounted.  There  are  five  gun  platforms  laid,  four  front, 
and  one  center  pintle.  They  are  built  of  concrete  and  granite,  and  are 
serviceable.  No  gans  are  mounted.  The  plans  of  the  work  require 
revision. 

Traverse  rails  and  pintle  plates  for  two  15-inch  gun  platforms  have 
been  contracted  for,  and  will  be  set  early  in  the  fiscal  year  1886. 

The  buildings  are  all  constructed  of  perishable  material,  and  are 
rapidly  going  to  decay ;  but,  as  the  fort  is  not  occupied  by  troops,  no 
repairs  to  the  buildings  are  recommended. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  bevond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  Washington^  Potomac  River j  Maryland^  in  charge  of  Maj.  Peter 
0,  Hains,  Corps  of  Engineers, — The  construction  of  this  fort  was  begun 
in  1816.  It  is  a  casemated  work,  occupying  a  commanding  position  on 
the  left  bank  of  the  Potomac  Kiver,  11  miles  below  the  city  of  Wash- 
ington. 

The  masonry  of  the  old  work  is  still  in  good  ooadition,  but  as  the 
fort  was  designed  more  than  half  a  century  ago,  it  is  not  adapted  to 
receive  guns  of  modern  size,  or  to  defensive  purposes  against  such 
guns. 

In  1870  the  Board  of  Engineers  for  Fortifications  approved  plans  for 
a  modification  of  the  demilune,  converting  it  into  a  battery  of  modern 
construction,  with  guns  of  large  caliber.  The  platforms  for  four  of 
these  guns  were  built,  and  the  magazines  partially  so,  when  work  wbiS 
suspended  for  lack  of  fnnds.  Three  other  batteries  were  planned,  and 
received  the  approval  of  the  Board  of  Engineers  for  Fortifications,  but 
no  work  has  yet  been  done  on  them. 

The  plans  of  these  batteries  should  be  modified  to  conform  to  the 
latest  improvements  in  defensive  works  before  their  construction  is  bo- 
gun. 

The  fort  itself  will  also  need  modification  for  the  same  reason,  but  the 
unfinished  magazines  in  the  demilune  battery  ought  to  be  completed, 
to  prevent  deterioration  and  decay. 

Traverse  rails  and  pintle  plates  for  four  15-inch  gun  platforms  have 
been  contracted  for,  and  will  be  set  early  in  the  fiscal  year  1886. 

The  buildings,  unoccupied  by  troops,  are  generally  in  a  dilapidated 
condition,  but  no  repairs  are  recommended,  as  it  is  of  more  importance 
to  mount  a  few  guns  and  to  finish  the  magazines  and  parapets. 

There  has  been  no  special  appropriation  for  this  work  since  1873-'74. 
The  unfinished  parts  of  the  demilune  battery  are  therefore  sufliering 
constant  deterioration. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion dnring  the  last  fiscal  year  beyond  itH  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 
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Obstmetians  of  the  FotamaCj  in  charge  ofMc^.  Peter  C.  Hains^  Ocrps  of 
Engineers. — ^The  material  pertaining  to  these  obstructions  was  continaed 
in  atore  at  Fort  Foote,  Md.,  in  charge  of  a  watchman.  The  timber  por- 
tion has  become  entirely  worthless  from  decay.  The  irons  are  in  good 
condition. 

DEFBNS£S  OF  HAMPTON  BOADS  AND  GOSPOBT  NAVY- YARD. 

Fort  Monroe^  Old  Point  Gomfortj  Virginia^  in  charge  of  Col.  Q.  A.  CHIU 
morcj  Corps  of  Engineer s.-^This  extensive  work^  commenced  in  1817^ 
occapies  an  important  position,  covering,  in  co-operation  with  Fort 
Wool,  on  the  opposite  side  of  the  channel,  the  only  approach  from  the 
sea  to  Hampton  Roads,  the  cities  of  Norfolk  and  Portsmouth,  the  60s- 
port  navy-yard,  and  the  James  River. 

These  works,  also,  in  offering  a  safe  rendezvous  for  our  own  vessels 
of  war,  afford  indirect  protection  to  Baltimore,  Annapolis,  and  Wash- 
ington, and  all  the  harbors  and  towns  on  the  Chesapeake  Bay  and 
Potomac  River.  The  work  covers  an  area  of  86  acres,  and  the  distance 
around  it  is  If  miles. 

The  modifications  that  have  been  planned  and  approved  for  adapting 
Fort  Monroe  to  the  requirements  of  efficient  defense  against  war  vessels 
of  recent  type  contemplate  arming  the  channel  front  of  the  advanced 
redoubt  with  heavy  barbette  guns,  provided  with  suitable  traverses  and 
traverse  magazines^  mounting  a  similar  armament  in  the  re-entering 
place  of  arms,  located  on  the  right  of  the  redoubt  in  advance  of  Front 
No.  5 ;  constructing  a  new  open  battery  for  barbette  guns  to  the  right 
of  the  old  casemated  water  battery;  and  placing  a  few  heavy  guns  in 
the  salients  of  the  main  work  and  covered  way.  There  is  plenty  of 
room  for  mortar  batteries  both  within  and  without  the  work. 

The  work  of  making  the  requisite  modifications  has  been  suspended 
for  several  years  past  for  want  of  appropriations. 

It  is  expected  that  the  changes  finally  adopted  will  be  of  a  much 
more  radical  character  than  those  to  which  reference  has  been  made. 

In  the  advanced  earthen  redoubt  the  two  traverse  magazines  are 
finished,  except  the  earth  covering  to  one  of  them,  and  six  gun  plat- 
forms are  nearly  completed.  Most  of  the  earthwork  of  the  redoubt  is 
sdso  finished.  In  the  place  of  arms  the  concrete  masonry  of  the  servico 
magazine  is  finished,  but  not  covered  with  earth,  and  the  concrete  foun- 
dations for  the  gun  platforms  have  been  laid.  The  new  ten-gun  earthen 
battery  has  not  been  commenced. 

The  following  ox>erations  have  been  carried  on  during  the  past  fiscal 
year: 

The  automatic  gates  in  the  two  sluice-ways  were  modified,  as  approved 
by  tlie  Department. 

The  breast-height  wall  and  parapet  in  firont  of  15inch  gun  platform 
No.  120,  in  the  salient  of  bastion  of  Fronts  IS'os.  4  and  5,  were  repaired 
and  completed,  as  well  as  those  on  the  right  face  of  this  bastion,  from 
platform  No.  117  to  No.  120. 

From  15-ineh-gnn  platform  No.  178,  in  three-gun  battery,  east  of  the 
easemated  water  battery,  the  5-inch  pintle  was  removed  and  replaced 
by  a  6-inch  pintle. 

Outer  traverse  rails  were  laid,  completing  thereby  permanent  plat- 
forms for  10-inch  Bodman  ^ns  Nos.  51  and  52,  on  the  barbette  of  the 
curtain  of  Front  No.  2,  mam  work. 
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Twenty  4-inch  pintles  were  fitted  with  pintle  keys. 

The  rooms  in  casemates  occupied  by  the  officers'  clab  were  floored 
and  ceiled  and  otherwise  repaired. 

The  sustaining  wall  of  the  glacis  of  the  covered  way  of  Front  No.  6 
was  pointed,  and  the  earth  embankment  on  top  graded  and  sodded. 
The  steps  leading  over  the  wall  were  renewed. 

A  granite  cross-walk,  connecting  the  road  leading  through  the  main 
sallyport  with  the  brick  walk  on  the  parade,  was  laid,  and  other  cross- 
walks and  the  road  around  the  parade  repaired. 

The  grounds  in  rear  of  engineer  breakwater,  in  advance  of  Front  No. 
5,  were  filled  in  and  graded. 

Extensive  repairs  were  made  at  the  foot  of  the  exterior  slope  of  the 
main  work,  of  which  1,800  linear  feet  were  pat  in  good  order. 

The  engineer  boat-house  and  the  bridge  leading  thereto  were  re- 
paired. 

Fences  were  repaired  and  renewed  where  most  needed,  and  the  pumps 
put  in  order  at  engineer  quarters,  shops,  and  stables. 

Painting  was  done  upon  the  sallypoi-t  gates,  the  gearing  of  the  sev- 
eral drawbridges,  1,400  linear  feet  of  bridge  railing,  two  sets  of  engi- 
neer quarters,  and  the  engineer  office,  fences,  gates,  and  all  the  new 
wood-work  which  was  not  white  or  yellowwash^. 

Grass  was  cut  on  the  parapets  and  exterior  slopes  of  the  fort  and  of 
the  advanced  works. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion durinff  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Artesian  well  at  Fort  Monroej  Virginia,  in  charge  of  Col,  Q.  A,  OilU 
morcy  Corps  of  Engineers. — No  work  was  done  during  the  last  fiscal 
year,  and  none  is  contemplated  during  the  present  fiscal  year,  for  want 
of  funds.  The  inadequate  and  uncertain  supply  of  water  at  Fort  Mon- 
roe is  an  evil  which,  it  is  conceded  on  all  sides,  may  at  any  time  arise 
to  serious  magnitude.  The  present  depth  of  the  well  is  about  900  feet. 
It  is  recommended  that  provision  be  made  to  increase  this  depth  to 
1,200  or  even  1,500  feet  before  abandoning  the  project  of  obtaining  a 
water  supply  by  this  method. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30.  1886. 
No  appropriation  asked  for  next  fiscal  year. 

Fort  IVooZ,  Hampton  Roads,  Virginia,  in  charge  of  Col.  Q.  A.  Oillmore, 
Corps  of  Engineers. — This  work  unites  with  Fort  Monroe  in  closing  the 
sea  approach  to  Hampton  Koads,  being  located  on  the  opposite  side  of 
the  channel  from  that  work,  and  therefore  crossing  its  fire  with  it. 

Fort  Wool  is  an  inclosed  casemated  fort.  It  was  begun  in  1818  by 
forming  an  artificial  foundation  with  stone  of  random  sizes,  unloaded 
upon  a  10-foot  shoal,  selected  as  the  site  of  the  work.  When  the  scarp- 
wall  and  piers  had  reached  a  height  to  include  the  lintels  of  the  lower 
tier  of  embrasures  settlement  began,  and  work  was  stopped  after  inling 
a  quantity  of  stone  upon  Ihe  walls  sufficient  to  bring  upon  the  founda- 
tion a  pressure  somewhat  exceeding  that  of  the  finished  work. 

The  work  of  construction  was  resumed  in  1858,  and  when  it  was  sus- 
pended fifty-two  casemates  of  the  lower  tier,  with  iron-throated  embra- 
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sores,  were  finished  and  ready  for  the  guns.  On  the  second  tier  the  scarp  - 
wall  and  piers  of  those  portions  of  the  work  bearing  on  the  channel 
had  reach^  nearly- to  the  height  of  the  embrasure  lintels,  the  embrasure 
irons  had  been  set,  and  the  floors  of  most  of  the  casemates  paved.  On 
the  gorge  faces  very  little  work  had  been  done. 

During  the  past  fiscal  year  the  engineer  buildings  were  yellow  washed, 
and  the  fort-keeper's  house  was  supplied  with  tin  gutters  and  connecting 
pipe  leading  to  the  cistern. 
It  is  designed   to  modify  this  important  work  so  that  it  may  receive 

the  heaviest  modern  rifled  guns,  protected  by  impenetrable  iron  armor. 

The  work  to  be  done,  which  will  require  several  years  for  its  execution, 

eannot  be  left  nntil  the  near  approach  of  war. 

Ko  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
npair,  as  Sir  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Ho  appropriation  asked  for  next  fiscal  year. 

D£F]SN8£8  OF  BEAUFOET  HABBOB.  NOBTH  CABOLINA. 

Fort  Maeon^  Beaufort  Harbor^  North  Carolina^  in  charge  of  Capt.  F.  A. 
Einmafij  Corps  of  Engineers^  until  August  12,  1884 ;  since  that  date  in 
charge  of  Capt.  W.  H.  Bixby,  Corps  of  Engineers. — ^This  fort  forms  the 
6ole  military  defense  of  Beanfort  Harbor  and  it8  attendant  interests. 
It  oommands  with  its  fire  all  the  inner  waters  of  the  harbor  and  the 
channels  of  approach  thereto. 

Althongh  the  old  fort  in  itself  has  become  almost  useless  as  a  de- 
fensire  work,  the  site  is  still  an  important  one,  and  its  water-front  should 
be  occupied  by  a  battery  of  modern  heavy  guns,  mounted  upon  a  sand 
parapet  of  the  most  approved  model  and  provided  with  bomb-proof 
cover  to  aoimnnition  and  gunners. 

The  masonry  of  the  fort  is  in  places  badly  cracked,  apparently  due  to 
unequal  settlement  of  the  foundations ;  but  these  cracks  have  not  ma- 
terially changed  for  several  years  past ;  and  the  foundations,  which  have 
apparently  entirely  stopped  settling,  are  probably  in  good  condition. 
All  the  wood- work  and  iron- work  of  the  fort  is  rotting  and  rusting  every- 
where, and  the  plastering  is  falling  from  the  walls  and  ceilings  of  the 
casemates.  There  are  three  small  powder  magazines  inside  the  fort, 
all  of  which  are  in  good  order.  The  wooden  buildings  on  the  post,  used 
for  quarters  and  for  storage,  are  of  a  temporary  character,  and  they  are 
in  about  as  serviceable  a  condition  as  is  necessary  for  their  present  uses. 

There  being  no  appropriation  for  the  fiscal  year  ending  30th  June, 
1885,  operations  have  been  confined  to  the  general  care  and  preservation 
of  the  work.  These  operations  have  consisted  mainly :  in  clearing  out 
and  potting  in  good  order  the  drainage  of  the  main  ditch  of  the  fort,  the 
drainage  of  thereof  of  the  casemates,  and  the  ventilation  of  these  case- 
mates; in  repairing  and  in  putting  in  serviceable  order  all  the  platforms 
which  were  available  for  rifle  guns  bearing  upon  the  channels  of  entrance 
to  the  harbor,  and  in  repairing  and  putting  in  serviceable  order  the 
neeessary  magazines  pertaining  thereto. 

The  site  of  the  fort  has  needed  further  protection  against  the  ocoan. 
As  no  funds  were  available  for  this,  and  as  Fort  Macon  Point  forms 
ftho  one  side  of  the  entrance  to  Beaufort  Harbor,  its  site  has  to  a  eer- 
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tain  extent,  during  the  last  year,  been  protected  at  the  expense  of  the 
Beanfort  Harbor  appropriations. 

Farther  protection  against  the  neighboring  river  and  ocean  is  needed. 
The  main  jetty  at  the  end  of  the  point  will  be  extended  100  or  200  feet 
to  the  rear  by  funds  already  asssigried,  and  a  new  jetty  should  be  con- 
structed at  the  old  railroad  wharf  to  prevent  further  erosion  by  the 
Newport  River  current  on  the  north  of  the  fort  at  a  further  estimated 
expense  of  $3,000.  The  jetties  on  the  south  of  the  fort,  constructed  in 
1844,  have  produced  good  results,  but  have  been  gradually  sinking ; 
before  long  they  should  be  raised  and  crowned  with  a  concrete  capping. 

The  present  wharf  is  in  poor  condition.  Fort  Macon  has  no  land 
connection  with  any  harbor  wharves  except  its  own,  and  the  substruct- 
ure of  this  wharf  is  so  eaten  up  by  worms  as  hardly  to  be  worth  repair. 
It  should  be  replaced  by  a  new  wharf  extending  out  to  about  18  feet  at 
low  tide,  at  an  estimated  expense  of  $2,200. 

A  project  for  adapting  this  work  to  the  requirements  of  modern  de- 
fense is  under  consideration. 

No  appropriation  was  made  for  the  Bscal  year  ending  Jnne  30,  1886. 
No  appropriation  asked  for  next  fiscal  yea,T. 

DEFENSES  OF  WILMINGTON. 

Fort  Ga^welly  mouth  of  Cape  Fear  River,  North  Carolina,  in  charge  of 
Col.  Q.  A.  Qillmore;  Corps  of  Engineers, — This  barbette  work,  commenced 
in  1826,  covers  the  entrance  into  Cape  Fear  River,  and  hence  the  wafer 
approach  to  the  city  of  Wilmington,  and  constitutes  the  only  defense  of 
that  locality.  * 

Upon  its  evacuation  by  the  Confederate  forces  in  January,  1865,  aa 
attempt  was  made  to  blow  it  up.  All  the  scarp  wall  of  the  southeast 
face  was  overturned  by  a  mine  exploded  in  the  scarp  gallery  of  that 
face ;  a  portion  of  the  scarp- wall  of  the  north  and  west  fronts  was  so 
badly  shattered  by  the  explosion  of  a  magazine  on  the  covered  way  near 
northwest  salient  that  it  will  have  to  be  rebuilt,  and  the  citadel  on  the 
parade  of  the  work  was  burned.  There  is  now  neither  armament  nor 
quarters  for  a  garrison  at  the  place. 

The  subject  of  its  modification  is  now  under  consideration. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1886. 
No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  CHARLESTON. 

Fort  Moultrie,  Charleston  Harbor,  South  Carolina,  in  charge  of  Col.  Q. 
A.  Qillmore,  Corps  of  Engineers. — This  work  is  located  on  Sullivan's 
Island,  and  co-operates  with  Fort  Sumter  in  defending  the  water  ap- 
proach from  the  sea  to  the  city  and  harbor  of  Charleston.  It  is  an 
earthen  barbette  work,  and  was  commenced  in  1841. 

The  completion  of  the  work  comprises  the  construction  of  eleven  per- 
manent gun-plattbrms  and  breast-height  walls,  bonnets  on  the  traverses, 
a  portion  of  the  masonry  and  all  the  earth  covering  of  the  bomb-proof 
shelter,  the  postern  gallery,  a  part  of  the  earth  covering  of  the  maga- 
zines, and  an  earthen  cover-face  on  the  channel  front. 

Nothing  was  done  here  during  the  past  fiscal  year  except  making 
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minor  repairs  to  the  fence  of  the  parade  in  rear  of  tl^  fort,  and  catting 
grass  and  weeds  ou  the  parapet  and  slopes. 

No  approprfatioQ  bavioj^  beeu  made,  no  work  was  done  at  this  fortifica- 
tion dnriDjT  the  last  Aiical  yearbejond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  parpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason.  ^ 

No  appropriation  asked  for  next  fiscal  year. 

Fort  Sumter^  Charleston  Harbor^  South  Carolina^  in  charge  of  Col,  Q.  A. 
Oillmorey  Corps  of  Engineers, — This  casemated  work  is  located  on  a 
shoal  on  the  south  side  of  the  entrance  into  the  harbor,  and  its  guns, 
crossing  their  fire  with  those  of  Fort  Moultrie,  on  Sullivan's  Island, 
command  the  only  channel  of  approach  thereto  practicable  for  vessels 
of  war. 

Its  construction  was  begun  in  1829,  and  was  nearly  finished,  although 
still  wanting  most  of  its  armament,  when,  in  April,  1861,  it  was  captured 
by  the  Confederate  forces. 

The  Teconstruction  of  the  work,  with  the  view  of  adapting  it  to  the  con- 
ditions  of  modern  defense,  was  begun  in  1870,  and  is  now  well  advanced. 
Of  the  barbette  gun-platforms  required  eight  have  been  laid.    Three 
of  these  eight  are  permanent  and  five  are  of  timber.    Eight  casemates 
on  the  northwest  face  are  ready  for  the  guns,  except  the  traverse  rails, 
and  the  nine  casemates  on  the  northeast  face,  one  in  the  pan  coup6  be- 
tween the  northeast  and  north  faces,  and  one  adjacent  thereto  on  the 
north  face  (eleven  in  all)  are  armed. 

The  completion  of  this  work  comprises  the  construction  of  seven  per- 
manent gun-platforms  and  their  breast-height  walls,  placing  bonnets  on 
the  traverses,  most  of  the  earthwork  on  the  gorge  face  and  the  parados 
and  magazines  adjacent  thereto,  the  arrangement  of  a  room  for  torpedo 
defense,  and  the  repair  and  extension  of  the  wharf  and  other  matters 
of  detail. 

During  the  past  fiscal  year  the  repairs  of  the  frame  building  formerly 
used  as  laborers'  quarters  in  the  fort,  and  now  occupied  by  the  ordnance 
sergeant,  were  completed.  Some  minor  repairs  were  made  to  the  fort- 
keeper's  house.  The  upper  part  of  the  outer  crib  of  the  wharf  was  re- 
moved down  to  the  stone  filling,  and  two  bents  of  piles  set  in  place  to 
snp[H>rt  the  superstructure.  Piles  were  also  driven  where  most  needed, 
to  strengthen  the  wharf.  Grass  and  weeds  were  cut  on  the  slopes  of 
the  fort,  and  the  parade  cleaned. 

Ko  appropriation  hav  ing  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
leinir,  as  far  as  was  possible  with  the  gmeral  appropriation  made  for 
this  parpose,  and  no  other  work  is  contemplated  daring  the  present 
fiscal  year  for  the  same  reason. 

5o  appropriation  asked  for  next  filtoal  year. 

Fart  Johnson^  Charleston  Harbor^  South  Carolina^  in  charge  of  CoL 
Q,A.  Oillmorej  Corps  of  Engineers. — ^This  old  work,  situated  on  James 
J^land,  a  little  more  than  1^  miles  west  of  Fort  Sumter,  should  consti- 
tote  one  of  the  inner  works  in  the  system  of  defense  for  this  locality. 

It  is  a  fort  only  in  name,  having  neither  armament  nor  magazines, 
hot  onlj  some  irxegular  mounds  of  earth,  representing  what  remains  of 
the  battery  fonnd  there  at  the  close  of  the  civil  war. 
The  pny€<5t  for  reconstructing  this  old  work  contemplates  making  it 
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a  battery  for  heavy  guns  and  sea-coast  mortars.    Timber  platforms  for 
the  mortars  have  Ufeen  procured. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  tar  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  cont/em  plated  daring  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Castle  PincJcney,  Charleston  Harbor j  South  Carolina^  in  charge  of  Ool. 
Q.  A.  Oilbnore,  Corps  of  Engineers. — ^This  work,  situated  on  Shute's 
Folly  Island,  about  1  mile  east  of  the  city  of  Charleston,  is  one  of 
the  interior  works  in  the  system  of  defense  of  the  harbor.  The  work 
was  commenced  in  1829.  In  its  present  condition  it  is  useless  for  de- 
fensive purposes,  and  is  now  in  charge  of  the  Light-House  Board  for 
light-house  purposes. 

An  expenditure  of  about  820,000  will  be  required  to  adapt  this  work 
to  the  reception  of  an  armament. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1886. 
No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  SAVANNAH. 

Fort  Oglethorpe^  Savannah  River ,  Georgia,  in  charge  of  Col  Q.  A.  Oill- 
more,  Corps  of  Engineers, — This  work,  commenced  in  1842,  is  situated 
about  4  miles  from  the  city  of  Savannah,  and  forms  the  inner  line  of 
defense  for  that  city. 

Modifications  of  this  work,  approved  January  11,  1870,  so  as  to  fit  it 
for  the  reception  of  heavy  guns,  were  commenced  in  the  fiscal  year 
ending  June  30,  1873,  but  they  were  suspended  some  years  since  for 
want  of  appropriations.    The  plans  of  the  work  require  revision. 

During  the  past  fiscal  year  the  bridge  across  the  ditch  was  repaired ; 
the  entrance  gate  and  fort-keeper's  house  were  whitewashed,  the  case- 
mates cleaned,  and  the  grass  cut  from  the  parapets  and  parade. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possiljle  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  coutemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  Pulaski,  mouth  of  Savannah  River,  Georgia,  in  charge  of  Col,  Q. 
A.  Oillmore,  Corps  of  Engineers, — This  casemated  work,  commenced  iu 
1829,  is  located  on  Cockspur  Island,  covers  the  ship-channel  leading  from 
Tybee  Roads  into  the  Savannah  River,  and  constitutes  the  principal 
defense  of  the  city  of  Savannah  against  naval  attack. 

From  1872  to  1875  the  work  of  remodeling  the  demilune  was  carried 
on  at  intervals  and  nearly  completed.  Its  gun  platforms  were  built  of 
timber,  and  two  15-inch  guns  were  mounted  on  the  north  face. 

The  work  done  during  the  past  fiscal  year  consisted  in  repairing  and 
painting  the  doors,  window  sashes  and  blinds  of  the  casemates  occupied 
or  reserved  for  quarters.  The  entrance  gate  was  painted  and  all  the 
iron  work  about  it  cleaned  and  tarred.  The  gun  casemates  were  cleaned, 
and  all  unserviceable  material  collected  and  stored.  Weeds  and  grass 
were  cut  on  the  slopes  of  the  main  work  and  demilune  and  on  the 
parade  of  the  fort.    Loose  shot  and  shell  were  piled  and  painted.    A 
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contract  was  made  for  repairing  twenty  permanent  iilatfonns  for  8-inch 
and  lO-iDch  Kodman  gans  on  the  barbette  of  the  main  work. 

Ko  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion dniiog  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  "was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  oarrent 
fiscal  year  for  the  same  reason. 

Ko  appropriation  asked  for  next  fiscal  year. 

New  fort  on  Tybee  Island^  mouth  of  Savannah  River  ^  Georgia,  in  charge 
of  GoL  Q.  JL.  Oillmore,  Corps  of  Engineers, — Plans  have  been  prepared 
for  defensive  earthen  works  to  be  constructed  on  the  north  point  of 
Tybee  Island,  for  the  double  purpose  of  preventing  the  occupation  of 
iVbee  Koads  by  hostile  vessels  and  defending  the  channel  of  approach 
to  the  Savannah  Biver. 

The  land  necessary  for  the  work  was  acquired  by  the  United  States 
m  1875. 

The  northeast  shore  of  this  reservation  is  protected  from  the  inroads 
of  the  sea  by  three  spur-jetties  composed  of  log  mattresses  overlaid  with 
brush  and  loaded  with  stone.    These  works  were  built  in  1882. 

Nothing  was  done  at  this  place  during  the  past  fiscal  year  beyond 
concluding  a  contract  for  some  additional  work  on  the  spur-jetties  re- 
ferred to.  The  necessary  funds  having  been  supplied,  this  work  will  be 
done  in  the  early  part  of  the  present  fiscal  year. 

Ko  appropriation  for  their  constriiction  has  yet  been  made. 
Ko  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  CT7MBEBLAND  SOUND. 

Fort  Clinch,  Amelia  Island,  Florida,  in  charge  of  Col.  Q.  A.  Oillmore, 
Corps  of  Engineers. — This  casemated  work,  commenced  in  1847,  defends 
the  entrance  into  Cumberland  Sound,  and  is  in  an  unfinished  condition. 
A  plan  for  modifying  the  work  has  been  prepared  by  the  Board  of  En- 
gineers for  Fortifications,  which  contemplates  an  armament  of  rifled 
guns  and  the  construction  of  an  exterior  earthen  battery  for  12-inch 
rifled  guns. 

During  the  past  fiscal  year,  repairs  were  made  to  four  permanent 
front-pintle  platforms  for  15inch  Eodman  guns,  and  to  eighteen  per- 
manent front-pintle  platforms  for  8-inch  or  10-inch  Kodman  guns,  or 
corresponding  rifles.    These  platforms  are  now  in  serviceable  order. 

^ew  sills  were  laid  in  the  inner  and  outer  doorways  leading  to  the 
north,  northeast,  and  northwest  bastions.  The  roads  across  the  parade 
were  cleared  of  brush,  weeds,  and  grass. 

In  the  early  part  of  the  fiscal  year  the  sea-wall  of  the  fort  seemed  to 
be  endangered  by  the  encroachments  of  the  sea  upon  the  beach  in  front 
of  the  wall ;  the  beach  was  also  washing  away  near  the  ordnance  ser- 
geant's quarters,  west  of  the  most  westerly  of  the  seven  spur-dikes 
built  2i  few  years  ago  for  protecting  the  site  of  the  fort  and  th^  adjacent 
beach.  Those  portions  of  the  beach  exposed  to  the  direct  action  of  the 
surf  at  high  tides  were  successfully  protected  by  putting  down  com- 
pressed brush-mattress  work  loaded  with  stone. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  Ybt  as  was  possible  with  the  general  appropriation  nia<le  for 
this  purpose,  and  no  other  work  is  coutemplateu  during  the  current 
fiscal  year  for  the  same  reason. 

Ko  appropriation  asked  for  next  fiscal  year. 
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Fort  MarioUy  Saint  Augmtine^  Florida^  in  charge  of  Col,  Q.  A.  Gill- 
morey  Corpn  of  Engineers,  until  August  5,  1884 ;  since  that  date  in  charge 
of  Capt  William  T.  Rossell,  Corps  of  Engineers. — This  work  is  intended 
to  defend  the  harbor  and  city  of  Saint  Angustine.  It  was  built  by  the 
Spaniards,  and  was  called  by  them  San  Marco,  It  was  essentially  com- 
pleted in  the  year  1756,  its  construction  having  extended  through  a 
period  of  more" than  one  hundred  years.  It  is  built  of  coquina,  a  natural 
shell  concrete  found  in  the  vicinity.  No  money  has  been  expended  by 
the  UnitlBd  States  for  the  maintenance  of  the  work,  or  in  arresting  the 
progress  of  ordinary  deterioration  and  decay,  for  the  reason,  doubtless, 
that  the  water  battery  constructed  in  front  of  it  in  1842- '43  will,  if  suit- 
ably armed,  furnish  a  suflficient  defense  for  this  locality.  The  main 
work  is  not  suitable  for  an  efficient  defense. 

During  the  past  fiscal  year  a  neat  and  substantial  picket  fence  has 
been  built  around  the  reservation. 

A  project  has  been  submitted  and  approved  for  beginning  the  work 
of  restoration  under  the  appropriation  of  $5,000  made  by  act  approved 
July  5,  1884. 

Should  it  be  desired  to  restore  old  Fort  San  Marco,  both  main  work 
and  demilune,  to  the  condition  substantially  in  which  it  was  left  by  the 
Spaniards,  it  can  be  done,  so  far  as  it  is  possible  to  attain  this  object, 
and  omitting  all  preparations  for  an  armament,  for  an  aggregate  sum 
of  about  $15,000. 

Amount  appropriated  by  act  of  July  5,  1884 1 $5,000 

Appropriation  asked  for  next  fiscal  year 10, 000 

DEFENSES  OF  KEY  WEST. 

Fort  Taylor  and  batteries^  Key  West,  Florida,  in  charge  of  Capt.  Thomas 
Turtle,  Corps  of  Engineers,until  September  1, 1884;  since  that  date  in  charge 
of  Capt.  Wm.  T,  Rossell,  Corps  of  Engineers. — These  works,  comprising 
a  main  casemated  work  of  brick  upona  submariuefoundation  and  earthen 
battery  northeast  of  the  main  work,  and  one  to  southeast  of  it,  witu  two 
Martello  towers  of  brick  on  the  south  shore  of  the  island,  are  for  the 
defense  of  the  important  harbor  of  Key  West. 

The  main  work  was  commenced  in  1884 ;  the  citadel  is  complete,  but  the 
cover  face  on  the  land  faces  of  this  is  in  a  very  incomplete  condition,  and 
only  the  former  portion  is  at  present  of  any  defensive  value.  The  bar- 
racks and  quarters  within  the  fort  are  in  very  bad  order  and  becoming 
worse  through  decay  and  neglect.  The  walls  are  much  in  need  of  re- 
pointing,  or  some  similar  repairs,  and  upon  this  work  $11,000  could  be 
profitably  expen<led.  All  the  casemate  platforms  are  generally  in  good 
condition,  and  the.  barbette  platforms  on  the  sea-faces,  except  those  for 
the  15  inch  guns,  which,  being  of  wood,  are  decayed,  so  as  to  be  of  no 
use  whatever. 

During  the  past  fiscal  year  the  cisterns  have  all  been  cleaned  and  re 
paired,  au?l  now  contain  potable  water.  The  copper  pipes  and  gutters 
were  repaired  and  painted.  The  most  exposed  faces  of  Fort  Taylor  have 
been  stuccoed.  The  office  building  has  been  repaired,  leaks  in  two 
magazines  of  the  main  works  stopped,  and  the  magazines  of  the  sand 
batteries  put  in  fair  condition. 

The  exterior  earthen  batteries  are  suffering  the  inevitable  deteriora- 
tion due  to  their  incomplete  condition;  the  platforms,  a  combination 
of  concrete  and  wood,  are,  because  of  the  decay  of  wood,  utterly  useless 
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in  tlieir  present  condition.  The  estimated  cost  of  these  batteries  is 
(240,338,  which,  on  account  of  deterioration,  should  be  increased  to 
$250,000. 

The  Martello  towers,  in  fair  condition,  were  constructed  in  the  early 
part  of  the  war  of  secession,  on  private  land,  the  title  to  which  has  never 
been  acquired  by  the  United  States. 

No  appropriation  having  been  made,  no  work  has  been  done  at  these  forti- 
ficationH  during  the  fiscal  year  beyond  the  guardinir  of  the  property  and 
the  protection  of  the  works  from  depredation,  and  none  is  contemplated 
for  the  ensuing  fiscal  year,  because  of  lack  of  funds,  other  than  such 
work  of  protection,  preservation,  and  repair  as  the  general  appropria- 
tion will  permit. 

Appropriation  asked  for  the  next  fiscal  year :  For  acquisition  of  sites  of  the 
two  Martello  towers,  by  purchase  or  condemnation $9, 000 

BEFENSES  OF  THE  HABBOB  OF  DBT  TOBTUGAS. 

Fort  Jeffcrsouy  Garden  Key,  TortugaSy  Florida,  in  charge  of  Capt 
Thomas  Tvrtle^  Corps  of  Engineers  until  September  1, 1884 ;  since  that  date 
iu  charge  of  CapL  William  T.  Rossell,  Corps  of  Engineers. — This  casemated 
work,  coinmeuced  in  1846,  perfectly  comtnauds  the  admirable  harbor 
lying  in  the  heart  of  this  group  of  keys. 

Daring  the  past  fiscal  year  some  slight  repairs  have  been  made  to  th^ 
quarters  occupied  by  the  ordnance  sergeant. 

The  sewer  has  been  cleaned,  and  some  repairs  made  on  the  temporary 
partitions  that  were  falliDg. 

The  wharf  is  in  a  very  dilapidated  condition  and  almost  useless  for 
the  pari>ose  of  landing  material.  The  quarters  are  saifering  from  neg- 
lect, and  the  unfinished  barracks  should  be  completed.  Pending  the 
adoption  of  modifications  which  the  most  modern  conditions  demand, 
uo appropriation  is  at  this  time  recommended.  The  lower  tier  of  case- 
mates, in  which  guns  in  casemate  are  alone  mounted,  are  generally  in 
good  condition,  and  the  barbette  platforms,  for  the  guns  of  the  lesser 
ealihers,  are  also  in  good  condition  generally,  though  some  of  them  are 
incomplete. 

The  wooden  platforms  for  15-iuch  guns  are  thoroughly  decayed  and 
are  of  no  nse. 

The  scarp  of  the  work  is,  in  places,  incomplete  ;  the  parapet  is  not 
wholly  embanked,  and  the  traversi's,  most  of  which  are  incomplete,  are 
saff<*riug  from  deterionition  through  loss  of  material ;  being  formed  of 
sand  and  mostly  unprotected,  or  incompletely  so,  the  winds  blow  it 
away. 

The  galleries  forming  passages  between  the  gun  batteries  of  the  bar- 
bette tier  require  renewal  of  planking  throughout,  and  it  is  in  great 
part  blown  away  by  the  hurricanes. 

No  appropriation  having  been  made,  no  work  was  done  at  thin  fortifica- 
cation  durinK  the  last  tiHcal  year  except  caring  for  tlit^  property  and  pro- 
tecting the  work  and  buildings  from  depredations,  and  none  itt  contemn  * 
plated  for  the  enHuiug  year. 

Vo  appropriation  is  asked  for  next  fiscal  year. 

DEFENSES  OF  PENSAOOLA.  HA.RBOB  AND  NAVY-YARD. 

Fort  Piekens^  Pensacola  Harbor,  Florida,  in  charge  of  Maj.  A,  If.  Dam- 
fdl^  Corps  of  Engineers,  until  A^igmt  30,  1884 ;  since  that  date  in  charge 
sf  Capt.  R.  L.  Hoxie,  Corps  of  Engineers. — This  casemated  work,  corn- 
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menced  in  1828,  with  Fort  Barrancas  and  the  proposed  new  batteries 
near  the  site  of  Fort  McKee,  constitutes  the  defenses  of  the  town  and 
harbor  of  Pensacola  and  the  navy-ya'fd  at  Warrington.  It  is  situated 
near  the  west  end  of  Santa  Rosa  Island,  and  is  at  present  the  only  work 
of  defense  of  the  entrance  and  main  channel  to  Pensacola  Harbor. 

Plans  for  the  modification  of  this  work  and  the  construction  of  exte- 
rior sand  batteries  for  heavy  guns  were  prepared  by  the  Board  of  En- 
gineers for  Fortifications  when  Bastions  C  and  D  were  modified,  but 
since  1876  no  appropriations  have  been  made  for  this  work,  and  opera- 
tions have  therefore  been  confined  to  the  preservation  and  repair  of  the 
buildings  and  works,  and  to  the  care  of  the  public  property  appertain- 
ing to  the  same.  The  plans  of  the  work  and  exterior  batt-eries  require 
revision. 

The  condition  of  the  fort  and  buildings  remains  the  same  as  reported 
the  previous  year. 

Ko  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  bevond  its  firotection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Ko  appropriation  asked  for  next  fiscal  year. 

Fart  'Barranc<i8  and  redoubt^  Pensacola  Harbor^  Florida^  in  charge  of 
Maj.  A.  N.  Damrell,,  Corps  of  Engineers^  until  August  30,  1884;  sincm 
that  date  in  charge  of  Capt,  B,  L.  Hoxie,  Corps  of  Engineers. — These 
works,  commenced  in  1839,  are  situated  on  the  north  bank  of  the  en- 
trance to  Pensacola  Harbor,  opposite  Fort  Pickens,  and  are  intended 
for  defense  of  this  entrance  and  protection  from  laud  attacks. 

For  many  years  operations  at  this  work  were  confined  to  necessary- 
repairs  to  masonry,  slopes,  and  wood-work,  until  1874,  when  the  con- 
struction of  four  front  pintle  platforms  tor  mounting  new  ordnance  was 
commenced ;  but  work  was  suspended  before  much  progress  was  made, 
none  of  the  platforms  having  been  completed.  Since  that  time  opera- 
tions have  again  been  confined  to  ordinary  repairs. 

Plans  and  estimates  for  the  construction  of  an  exterior  battery  on  the 
bluff  west  of  the  fort  have  been  prepared  by  the  Board  of  Engineers  for 
Fortifications,  but  so  far  no  appropriations  have  been  made  and  no  work 
has  been  done.    The  plans  require  revision. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion dnrinff  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  lar  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  McRee^  Pensacola  Harbor,  Florida,  in  charge  of  Maj,  A,  N,  Dam- 
relly  Corps  of  Engineers,  until  August  30, 1884;  sifice  that  date  in  charge 
of  Capt.  R.  L.  Hoxie,  Corps  of  Engineers. — This  fort,  situated  on  the  west 
side  of  the  main  ship-channel  to  Pensacola  Harbor,  commenced  in  1836, 
has  been  a  ruin  since  the  late  war,  and  the  greater  portion  has  been 
washed  away  by  the  encroachment  of  the  sea  upon  its  site. 

Plans  for  the  construction  of  batteries  for  the  heaviest  modern  guns 
and  mortars  near  the  site  of  the  old  fort,  to  co-operate  with  Fort  Pick- 
ens and  the  works  at  Barrancas  in  the  defense  of  this  important  harbor, 
have  been  prepared  by  the  Board  of  Engineers  for  Fortifications,  but  as 
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no  appropriation  has  been  made  for  them  no  work  was  done  upon  them. 
The  plans  require  revision. 

Ko  appropriation  haviof^  been  made,  no  work  was  done  at  this  fortiRoa- 
tioQ  during  the  liMt  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  fi^  the  same  reason. 

Ko  appropriatioQ  asked  for  next  fiscal  year. 

DEFENSES   OF  MOBILE. 

Fort  Morgan^  eastern  entrance  to  Mobile  Bay^  Alabama^  in  charge  of 
Maj.  A,  y.  Damrelly  Corps  of  Engineers. — ^This  casemated  fort,  com- 
menced in  1819  and  completed  in  1833,  is  situated  at  Mobile  Point,  on 
the  eaist  side  of  the  main  ship-channel  to  Mobile  Bay,  and  as  it  com- 
mands this  channel  from  the  outer  bar  to  the  lower  anchorage,  and 
forms,  with  Fort  Oaines  on  the  west  side  of  the  channel,  the  outer  line 
of  defenses  to  the  harbor  and  port  of  Mobile,  its  site  is  of  great  impor- 
tance, but  will  not  be  of  much  value  as  a  defensive  work  until  the  con- 
templated water  batteries  for  heavy  ordnance  along  the  western  and 
sontiliem  shores  are  completed.  As  stated  in  former  reports,  the  con- 
stroction  of  these  batteries  was  commenced  in  September,  1875,  but 
work  had  to  be  suspended  in  April,  1876,  the  amount  appropriated  be- 
ing exhausted ;  and  as  no  appropriations  have  been  made  since,  this 
work  ha^  not  been  resumed.    The  plans  of  the  batteries  require  revision. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tioD  daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
n;pair,  as  far  as  was  possible  with  the  general  appropriation  made  for 


tioD  daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
n;pair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 


ft«»l  year  for  the  same  reason. 
So  sppropriation  asked  for  next  fiscal  year. 

Forf  Gaines^  Dauphin  Island j  Alabama,  in  charge  of  Maj,  A,  N.  Dam- 
rtU,  Corps  of  Engineers, -^This  work,  commenced  in  1848,  is,  with  Fort 
Morgan,  on  the  opposite  side  of  the  main  entrance  to  Mobile  Harbor, 
desif^ued  to  command  that  entrance  and  the  lower  fleet  anchorage.  It 
needs  complete  modification  to  adapt  it  to  the  use  of  modern  heavy 
gnus,  and  plans  therefor  have  been  prepared  by  the  Board  of  Engineers 
for  Fortifications;  but  no  appropriations  having  been  made  for  this 
work,  the  fort  remains  in  the  condition  lus  reported  in  former  reports. 
The  plans  require  revision. 

Operations  during  the  year  were  confined  to  the  preservation  and 
rei>air  of  buildings,  cleaning  and  repairing  drains,  and  to  the  care  and 
preservation  of  the  public  property.   » 

So  appropriation  having  been  made,  no  work  was  done  at  the  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
t^p^ir,  as  far  as  was  possible  with  the-general  appropriation  made  for 
thia  purpose,  and  no  other  work  is  contemplated  during  the  current 
ncTAl  year  for  the  same  reason. 

Xo  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF   MISSISSIPPI  SOUND. 

For«  ox  Skip  Uland^  in  charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engi- 

«rt — ^Tbis  casemated  fort,  commenced  in  1862,  is  located  at  the  west 

epd  of  Ship  Island,  on  the  east  side  of  Ship  Island  Channel,  and  is  de- 

«&Suetl  for  a  fortified  maritime  depot  of  coal,  provisions,  &c.,  and  for 
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the  defense  of  the  navigation  of  Mississippi  Sound  and  the  approaches 
to  New  Orleans  from  the  eastward. 

Operations  during  the  year  consisted  in  the  construction  of  a  gate, 
and  general  repairs  and  preservation  of  property. 

No  appropriation  was  made  for  the  fiscal  year  ending  Jane  30,  1886. 
No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  NEW  ORLEANS. 

Fort  Pike,  RigoleU  PaaSj  Louisiana,  in  charge  of  Maj.  Amos  Sticlcney, 
Corps  of  Engineers^  until  July  23,  1884 ;  in  charge  of  Capt.  Thomas 
Turtle,  Corps  of  Engineers,  until  February  12,  1885 ;  since  that  date  in 
charge  of  Maj.  W.  H,  Heuer^  Corps  of  Engineers.^Thm  casemated  work, 
commenced  in  1819,  is  located  on  the  south  side  of  the  Eigolets,  a  pass 
connecting  Lake  Pontchartrain  with  Mississippi  Sound  and  the  Gulf 
of  Mexico.  It  was  designed  to  guard  the  extreme  eastern  approach  to 
New  Orleans  available  for  vessels  drawing  7  feet  or  less. 

During  the  late  civil  war,  while  in  the  possession  of  the  Confederates, 
with  the  aid  of  obstructions  in  channel,  it  served  to  prevent  predatory 
incursions  of  light-draught  steam  gunboats  of  the  United  States  Navy 
into  Lake  Pontchartrain,  which,  no  doubt,  but  for  it,  would  have  cutoff 
direct  communication  by  the  lake  and  by  rail  between  New  Orleans  and 
the- country  east  of  the  Mississippi  Eiver. 

Since  1862  the  work  has  been  kept  in  about  the  same  condition  it  was 
then,  except  as  to  armament  and  garrison,  both  of  which  have  since 
been  removed. 

During  the  past  fiscal  year  the  only  work  done  at  this  fort  was  the 
cutting  of  the  grass  and  weeds. 

A  project  for  the  modification  of  this  work,  to  adapt  it  for  the  recep- 
tion of  modern  ordnance,  was  prepared  by  the  Board  of  Engineers  for 
Fortifications  in  1870,  but  no  appropriation  has  been  made  therefor. 
The  plans  require  revision. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  iar  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  tor  next  fiscal  year. 

Fort  Maoomb,  Chef  Menteur  Pass,  Louisiana,  in  charge  of  Maj.  Amos 
Btickney,  Corps  of  Engineers,  tmtil  July  23, 1884;  in  charge  of  Capt  Thomas 
Turtle,  Corps  of  Engineers,  until  February  12,  1885;  since  that  date  in 
charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers. — This  work,  commenced 
in  1822,  is  located  on  the  south  side  of  the  "  Chef  Menteur,"  a  pass 
connecting  Lake  Pontchartrain  with  Lake  Borgne  and  the  Gulf  of 
Mexico.  It  covers  the  approach  to  New  Orleans  of  vessels  drawing  4 
feet  or  less  via  the  pass  and  Lake  Pontchartrain,  and  also  the  practi- 
cable approach  of  a  land  force  from  the  pass  via  the  "Gentillj  Eidge" 
and  the  line  of  the  Louisville  and  Nashville  Railroad,  which  crosses  the 
pass  but  a  few  hundred  yards  from  the  fort. 

During  the  past  fiscal  year  the  only  work  done  at  this  fort  was  the 
cutting  of  the  grass  and  weeds. 

A  project  for  the  modification  of  this  work,  to  adapt  it  for  the  recep- 
tion of  modern  ordnance,  was  prepared  by  the  Board  of  Engineers  for 
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FortificatioDS  Id  1870,  bat  no  appropriation  has  been  made  therefor. 
The  project  requires  revision. 

Ko  appropriation  having  been  made,  no  work  was  done  at  this  fortitica- 
tiott  daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  ^vas  possible  with  the  general  appropriation  made  for 
this  parpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Xo  appropriation  asked  for  next  fiscal  year. 

Tower  DuprSj  Lake  Borgne^  Louisiana^  in  charge  of  Maj.  Amos  SHckney^ 
Corps  of  JSngineerSj  until  July  23, 1884;  in  charge  of  Capt  Thomas  TurtlCy 
Corps  of  Engineers  J  until  February  12,  1885;  since  that  date  in  charge  of 
Uaj.  W.  JET.  Seuer,  Corps  of  Engineers. — This  tower,  commenced  in  1850, 
is  located  at  the  moutb  of  Bayou  Dapr^,  a  bayou  connected  with  Lake 
Borgne,  and  headiug  near  the  Mississippi  River  about  12  miles  below 
the  city  of  New  Orleans.  It  is  one  of  the  system  of  works  designed  to 
command  the  approaches  to  New  Orleans  from  Mississipfu  Sound. 

It  was  mainly  through  this  bayou  that  the  British  forces  approached 
Kew  Orleans  iu  1814. 

ilbont  1873  and  1 874  the  bayou  was  converted  into  a  canal  by  widening 
and  straightening  it  in  places  and  by  excavation  extending  to  within  a 
few  hundred  feet  of  the  Mississippi  Eiver.  A  pier  was  also  extended 
into  the  lake.  Vessels  drawing  4  feet  or  less  can  now  easily  pass  from 
the  Gulf  of  Mexico  via  this  canal  to  its  end  near  tbe  river. 

Since  the  late  civil  war  but  little  has  been  done  to  this  work,  and  for 
the  past  few  years  nothing  has  been  done.  The  tower  is  at  present  in 
a  fair  state  of  preservation.  Tbe  para)>et  of  the  battery  has  nearly  all 
been  removed,  and  there  is  no  armament. 

Ko  appropnation  was  made  for  the  fiscal  year  ending  Jane  30,  1886. 
No  appropriation  asked  for  Dezt  fiscal  year. 

Battery  Bienvenue,  Lake  BorgnCj  Louisiana,  %n  charge  of  Maj.  Amos 
Stidaiey^  Corps  of  Engineers^  until  July  23, 1884 ;  in  charge  of  Capt  Thomas 
Titrtlej  Corps  of-  Engineers^  until  February  12,  1885 ;  since  that  date  in 
ekarge  of  Maj.  W.  H.  Heuer^  Corps  of  Engineers. — This  battery,  com- 
menced in  1826,  is  situated  iu  the  sea  marsh  at  tbe  junction  of  the  two 
main  branches  of  Bayou  Bieuvenue,  and  about  3  miles  from  the  mouth 
of  the  bay  on.  It  was  designed  to  guard  against  boat  expeditions  from 
Lake  Borgne  via  this  bayou  to  attack  iNew  Orleans  iu  the  rear  of  the 
lower  portion  of  the  city. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  IK),  IStH). 
No  appropriation  asked  for  next  fiscal  j-ear. 

Totcer  at  ProctorsviUe,  Lake  Borgne^  Louisiana^  in  charge  of  Maj.  Amos 
8tickney,  Corps  of  Engineers,  until  July  23,  1884;  in  charge  of  Capt, 
Thomas  Turtle,  Corps  of  Engineers,  until  February  12,  1885 ;  since  that 
date  in  charge  of  Maj.  W.  H.  Eeuer,  Corps  of  Engineers.— T\\\^  work, 
commenced  in  1856,  is  one  of  the  system  of  works  (le8i<rued  to  command 
the  approaches  to  New  Orleans  from  Mississippi  Sound.  No  work  was 
done  dnring  the  past  fiscal  year. 

Ko  appropriation  was  made  for  the  fiscal  year  ending  June  HO,  ldH6. 
Ko  appropriation  asked  for  next  fiscal  year. 

Fort  Jackson,  Mississippi  River^  Louisiana,  in  charge  of  Maj,  Amos 
SOekney,  Corps  of  Engineers,  until  July  23,  1884 ;  in  charge  of  Capt. 
Thomas  Turtle^  Corps  of  Engineers,  until  February  12,  1885;  si7ice  that 
date  in  ekarge  of  Maj.    W.  H.  Heuer,  Corps  of  Engineers. — This  work, 
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commenced  in  1822,  is  sitaated  on  the  right  (west)  bank  of  the  Missis- 
sippi Kiver,  at  what  is  known  as  the  Plaquemine  Bend,  aboat  70  miles 
below  the  city  of  New  Orleans. 

Together  with  Fort  Saint  Philip,  situated  on  the  opposite  bank  of 
the  river,  it  was  intended  to  serve  in  the  defense  of  the  very  important 
port  of  jSTew  Orleans  and  it«  surrounding  country  against  attack  of  a 
hostile  fleet  attempting  their  capture  by  way  of  the  river. 

It  is  an  inclosed  casemated  work,  with  masonry  scarps  and  new  ex- 
terior earthen  batteries,  which  are  in  an  incomplete  condition. 

During  the  past  fiscal  year  the  grass  has  been  mowed  twice,  a  new 
wharf,  55  feet  front  by  25  feet  deep,  with  an  approach  24  feet  long  by 
19  feet  broad,  together  with  a  drih  boom  71  feet  long  to  protect  the 
same  from  floating  logs  and  drift-wood,  was  completed,  a  barbed-wire 
fence  was  also  constructed  to  protect  the  levee  and  grounds  from  cattle. 
There  was  also  purchased  a  cistern  for  use  of  ordnance  sergeant  at  this 
fort.  Two  stone  platforms  for  15-inch  guns  were  also  completed  during 
the  year.    The  plans  of  the  work  require  revision. 

No  appropriation  having  been  made,  no  work  was  done  at  thia  fortifica- 
tion dnring  the  last  fi8cal  year  beyond  its  protection,  preservation,  and 
repair,  an  far  as  was  possible  with  the  general  appropriation  made  for 
this  parpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  Saint  Philip^  Mississippi  River ^  Louisiana,  in  charge  o/Maj.  Amos 
Stickneyy  Corps  of  Engineers^  until  July  23, 1884 ;  in  charge  ofCapt  Thomas 
Turtle^  Corps  of  Engineers^  until  February  12,  1885 ;  since  that  date  in 
charge  of  Maj,  W.  H.  Heuer^  Corps  of  Engineers. — The  location  and  pur- 
pose of  this  work,  which  was  commeuced  in  1841,  are  suffioiently  de- 
scribed in  the  preceding  report  on  Fort  Jackson. 

It  is  fully  as  important  to  be  maintained  and  properly  armed  as  Fori 
Jackson.  Although  the  latter  is  the  larger  work,  the  position  of  the 
former  is  more  advantageous. 

It  is  an  inclosed  barbette  work,  with  masonry  scarp  and  new  exterior 
earthen  batteries,  which  are  in  an  incomplete  condition. 

During  the  past  fiscal  year  work  on  this  fortification  has  been  con- 
fined to  cutting  the  grass  twice  and  building  a  new  wharf^  55  feet  front 
by  25  feet  deep,  with  an  approach  288  feet  long,  varying  m  width  from 
14  to  19  feet.  A  barbed- wire  fence  has  also  l^en  constructed  to  keep 
cattle  off  the  levee  and  grounds.    The  plans  of  the  work  require  revision. 

No  appropriation  having  been  made,  no  work  was  done  al  this  fortifica- 
tion durinc  the  last  fiscal  year  beyond  its  protectiob,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  Livingston,  Barataria  Bay,  Louisiana^  in  charge  of  Maj.  Amos 
Stickney,  Corps  of  Engineers,  until  July  23,  1884 ;  in  charge  of  Capt. 
Thomas  Turtle,  Corps  of  Engineers,  until  February  12, 1885 ;  since  tJiat  date 
in  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers. — This  work,  com- 
menced in  1842,  is  located  on  the  west  end  of  Grande  Terre  Island,  at 
the  entrance  to  Barataria  Bay,  and  guards  the  western  line  of  approach 
to  New  Orleans  offered  by  the  bay  and  the  bayous  and  canals  connect- 
ing the  bay  with  the  Mississippi  Kiver  opposite  New  Orleans.  It  also 
secures  the  anchorage  in  the  bay  as  a  harbor  of  refuge  for  coasting  or 
other  light-draught  vessels  in  time  of  war. 
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DBFENSES   OF  NEW  OBLEANS^Ontlliaed. 

During  the  past  fiscal  year  the  only  work  done  at  this  fortification 
consisted  in  some  minor  repairs  to  quarters  occnpied  by  the  ordnance 
sergeant. 

No  work  is  contemplated  daring  the  current  fiscal  year  beyond  its 
protection,  preservation,  and  repair  as  far  as  possible  with  the  general 
appropriation  made  for  this  purpose. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion dnring  the  last  fiscal  year  except  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose. 

Ko  appropriation  asked  for  next  fiscal  year. 

«  DEFENSES  OP  GALVESTON. 

Batterits  at  the  entrance  to  the  harbor  of  Oalveston^  Texas. — ^The  object 
of  the  earthen  batteries  of  heavy  guns,  recently  designed  by  the  Board 
of  Engineers  for  Fortifications,  to  be  placed  on  Pelican  Spit,  Galveston 
Island,  and  Bolivar  Point,  is  for  the  defense  of  the  entrance  to  the 
harbor  of  Galveston,  a  harbor  rapidly  increasing  in  commercial  impor- 
tance. No  appropriation  for  the  construction  of  these  works  has  yet 
been  made. 

X o  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  SAN  DIEGO  HABBOB. 

Fort  at  San  DiegOy  Oalifornia^  in  charge  of  Col,  0,  8.  Stewart^  Corps  of 
Engineers, — ^This  earthwork,  situated  in  rear  of  Ballast  Poiut,  commands 
the  channel  at  the  entrance  to  the  bay  and  harbor  of  San  Diego. 

The  first  and  only  appropriation  for  it  was  an  appropriation  of  $50,000 
fwthe  fiscal  year  1873-'74;  under  it  work  was  commenced  in  1873,  and 
considerable  progress  was  made,  but  in  its  present  unfinished  state  this 
battery  is  utterly  worthless  for  defensive  purposes.  Its  position  wholly 
ecmtrols  the  entrance  to  the  important  harbor  and  bay  of  San  Diogo, 
every  vessel  going  in  necessarily  passing  close  to  the  work. 

The  embankment  of  the  faces  of  the  battery  was  raised  to  the  level 
erf  the  parade,  and  the  concrete  masonry  of  the  walls  of  one  service 
magazine  built  to  the  spring  of  the  arch.  The  watchman  in  charge  of 
the  public  property  has  made  the  repairs  to  embankments  which  have 
been  required. 

To  complete  this  work  so  that  it  may  receive  its  armament  of  fifteen 
heavy  guns  requires  the  construction  of  everything  above  the  level  of 
the  parade;  that  is,  of  parapets,  magazines,  terre-pleins,  breast-height 
walls,  platforms,  and  communication.  It  is  estimated  about  $135,000 
will  be  required  for  these.    The  plans  of  the  work  require  revision. 

Ko  appTO|Hiatioii  haTing  been  made,  no  work  was  done  at  this  fortifica< 
tion  during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  p^eueral  appropriation  made  for 
this  parpose,  and  no  other  work  is  contemplated  daring  the  cnrreut 
liseal  year  for  the  same  reason. 

Ko  appropriation  asked  for  next  fiscal  year.. 

DSFENSSS  OF    SJlN  FBANOISGO,  TH£    NAVT-TABD    AT  MABE  ISLAND, 
AND  THE  ARSENAL  AT  BENIGLl. 

Fori  Winfteld  Scott,  entrance  to  San  Francisco  Harbor ,  California,  in 
Aargeof  Col.  (7.  S.  Stewart,  Corps  of  Engineers. — ^This  casemated  work, 
oomBieneed  in  1853,  and  its  exterior  earthen  barbette  batterieM,  begun 
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in  1870,  form  the  defenses  of  tlie  south  side  of  the  Golden  Gate,  the 
entrance  to  San  Francisco  Harbor. 

The  main  work  is  garrisoned. 
•     The  engineer  watchman  has  painted  the  iron  work  of  the  embrasures. 

The  disintegration  of  the  mort^ir  in  the  joints  of  the  scarp  and  in  the 
soffits  of  the  arches  continues,  particularly  on  the  faces  of  the  work 
exposed  to  the  prevailing  summer  winds.  In  general,  the  casemates 
are  in  good  condition. 

The  sea-wall  is  in  good  order.  The  apron  at  the  foot  of  the  wall  has 
changed  but  little  during  the  year. 

The  magazines  are  in  good  condition.  The  state  of  the  worlris  much 
as  it  has  been  for  several  years  past. 

Earthen  barbette  batteries  exterior  to  the  fort. — There  being  no  special 
appropriation  for  these,  the  watchman  has  repaired  the  steps  to  the 
overseer's  quarters  and  to  wagon  house;  rebuilt  fence  about  overseer's 
quarters,  replaced  portions  of  underpinning  to  mechanic's  quarters,  the 
framework  of  upper  tank  and  some  58  linear  feet  of  redwood  pipe  for 
water-supply ;  made  repairs  to  the  windmill  and  drains ;  mowed  por- 
tions of  slopes  of  parapet  and  traverses  and  lacquered  iron  work  of 
n^ortar  platforms.  The  exterior  of  the  buildings  has  been  white- 
washed. 

Two  platforms,  in  addition  to  those  which  are  mounted,  are  ready  to 
receive  their  guns.  Six  others  have  been  constructed,  but,  owing  to 
the  settlement  of  the  terre-pleins  in  deep  filling,  two  of  these  are  not 
in  condition  to  have  the  guns  mounted.  The  pintle-blocks  for  eight 
platforms  are  in  position,  and  the  concrete  foundations  for  six  more 
have  been  built.  Three  positions  for  heavy  guns  are  ready  for  plat- 
forms, and  fourteen  more  have  been  begun.  Twelve  traverse  maga- 
zines are  ready,  and  sixteen  in  addition  can  be  used.  Twelve  timber 
platforms  for  heavy  mortars  are  in  position.  The  timber  of  these  is 
decayed. 

To  complete  the  batteries  for  their  armament  of  heavy  guns  will  re- 
quire, it  is  estimated,  about  $130,000.    The  plans  require  revision. 

No  appropriation  having  beon  made,  no  work  wan  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  at  Lime  Point,  San  Francisco  Harbor^  California^  in  charge  of 
Lieut,  Col.  0.  H.  Mendell,  Corps  of  Engineers. — The  northern  shore  of 
the  entrance  to  San  Francisco  Harbor,  extending  from  Point  Gavallo 
westward  to  Point  Bonita,  a. distance  of  more  than  3  miles,  is  known  as 
Lime  Point.  The  shore  is  bold.  The  position  is  indispensable  for  de- 
fense. The  defenses  projected  on  this  shore  consist  of  a  casemated  bat- 
tery on  Lime  Point  proper,  and  detached  barbette  batteries  on  the  cliff 
above  the  point,  at  Gravelly  Beach,  at  Point  Diablo  and  Point  Bonita, 
and  at  Point  Oavallo. 

The  site  for  the  casemated  work  yet  requires  a  large  amount  of  exca- 
vation. No  work  has  been  done  upon  it  since  1868.  The  batteries  at 
Point  Diablo  and  Point  Bonita  have  not  been  begun.  The  Gravelly 
Beach  battery  is  the  only  one  completed.  The  revetments  and  plat- 
forms of  this  battery  are  of  wood,  and  not  entirely  serviceable. 
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The  batteries  have  been  under  the  care  of  keepers  during  the  year 
who  have  kept  the  parapets,  slopes,  platforms,  and  buildings  in  good 
order.    Tbe  magazines  are  all  dry  and  in  condition  for  service. 

The  wharf  and  large  tank  for  water-supply  are  much  decayed,  and  it 
will  be  necessary  to  rebuild  them  when  operations  shall  be  resumed. 

Twenty-four  gun  platforms  and  breast-height  walls  for  seven  guns 
are  required  to  complete  the  batteries,  the  construction  of  which  has 
been  began.     The  plans  of  the  batteries  require  revision. 

No  appropriation  having  been  made,  no  work  wan  done  at  this  fortifica- 
tion darinii;  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  tbe  same  reason. 

No  appropriation  asked  fur  next  fiscal  year. 

Fort  on  Alcatrciz  Island^  San  Francisco  Harbor^  California^  in  charge  of 
LieuL  CoL  Q.  JJ.  Mendelly  Corps  of  Engineers. — The  position  of  Alcatraz 
Island  gives  it  command  of  the  channels  leading  to  San  Francisco  and 
of  mucb  of  the  anchorage  ground  which  might  be  occupied  by  a  hostile 
fleet  During  tbe  year  two  stone  platforms  were  completed  by  the  ad- 
dition of  the  necessary  irons.  With  this  exception  no  construction  has 
been  in  progress  during  the  past  nine  years.  The  defenses  are  incom- 
plete. 

The  batteries  and  buildings  are  under  the  charge  of  a  keeper,  who, 
with  the  assistance  of  military  prisoners,  keeps  them  in  good  condition. 
The  work  of  the  keeper  was  applied  during  the  year  to  painting 
torpedoes,  embrasure  irons,  magazine  <loors,  ventilators,  and  ofi&ce ;  to 
eiLttiDg  grass  and  clearing  out  weeds  on  parapets  and  slopes;  repairing 
ramps,  policing  batteries,  clearing  drains,  and  lime-washing  buildings. 
The  magazines  are  all  dry  and  serviceable.  The  forms  of  the  parapets 
and  slopes  are  as  well  preserved  as  is  possible  under  the  peculiar  climatic 
eonditions  which  prevail  on  the  California  coast. 
The  plan  of  the  work  requires  revision. 

Kb  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion darine  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  fax  as  was  possible  with  the  general  appropriation  made  for 
tius  pnrpoae,  and  no  other  work  is  contemplated  during  the  current 
fiaeai  year  for  the  same  reason. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  Masonj  San  Francisco  Harbor^  California^  in  charge  of  CoL  C,  8, 
Siewarty  Corps  of  Engineers.— Dnnug  the  late  civil  war  two  temporary 
earthen  batteries  were  built  on  this  point. 

In  the  east  battery  the  timber  platforms  are  decayed  as  well  as  the 
wood- work  of  the  magazines,  part  of  which  has  caved  in.  This  battery 
is  unserviceable. 

Projects  for  new  earthen  batteries  of  heavy  guns  and  mortars  for  the 
oecnpation  of  this  important  point  in  the  second  line  of  defense  for  the 
bay  and  harbor  of  San  Francisco  have  been  prepared  by  the  Board  of 
Engineers  for  the  Pacific  Coast. 

Ho  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1886. 
So  appropriation  asked  for  next  fiscal  year 

Baiteries  on  Angel  Island^  San  Francisco  Harbor,  California^  in  charge 
of  CoL  C,  S.  Stewartj  Corps  of  Engineers. — The  three  earthen  batteries 
OD  this  island  were  built  during  the  late  civil  war  for  temporary  use. 
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The  timber  platforms  and  the  timber  magazines  are  decayed,  and  nearly 
all  the  gan-carriages  have  been  condemned. 

The  batteries  are  practically  unserviceable. 

Barbette<earthen  batteries  for  the  heaviest  guns  have  been  planned 
by  the  Board  of  Engineers  for  the  Pacific  Coast,  to  occupy  the  most 
valuable  positions  on  the  island  which  bear  on  the  channels  leading  to 
the  upper  part  of  the  bay,  to  the  navy-yard  at  Mare  Island,  and  to  the 
arsenal  at  Benicia. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1886. 
No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  THE  COLUMBIA. 

Defenses  at  the  mouth  of  the  Columbia  Eivevj  Oregon,  and'  Washington 
,  Territory^  in  charge  of  Capt.  C.  F,  Powell,  Corps  of  Engineers. — The  de- 
fenses consist  of  Fort  Stevens,  an  inclosed  earthwork  at  Point  Adams, 
Oregon,  on  the  south  side,  and  the  earthen  batteries  at  Fort  Canby, 
Cape  Disappointment,  Washington  Territory,  on  the  north  side. 

The  works  command  the  channels  at  the  entrance,  the  ship-channels 
leading  to  Astoria,  and  the  anchorage  in  Baker's  Bay  under  the  lee  of 
the  cape  on  the  north. 

The  channels  to  the  river  have  natural  depths  of  19  to  24  feet  at  low 
wat«r,  and  a  mean  rise  of  tide  above  this  plane  of  7  J  feet. 

These  defenses  are  field  works  in  character ;  they  were  built  hastily 
during  the  late  civil  war  in  anticipation  of  complications  with  foreign 
powers.  On  account  of  increased  penetration  of  present  ordnance,  and 
the  decay  of  the  greater  part  of  the  wooden  platforms  and  magazine 
timbers,  the  works  are  of  little  value  in  their  pfesent  condition  except 
for  drill  purposes. 

Fort  StevefiSy  Oregon. — During  August  and  September  the  repairs  to 
the  magazine  were  completed  and  minor  repairs  made  about  the  fort. 

Fort  Canby,  Washington. — The  service  magazine  and  two  gun-plat- 
forms at  the  left  battery  were  repaired,  and  minor  repairs  made  in  the 
center  battery  and  to  the  powder  house. 

A  building  was  constructed  for  use  as  store,  lodging,  and  mess  house. 
The  roads  leading  to  the  center  and  left  batteries  were  graded,  ditched, 
and  macadamized. 

No  ap])ropriatiou  was  made  for  the  fiscal  year  ending  Jane  30,  1886. 
No  appropriation  asked  for  next  fiscal  year. 

BOARDS  OF  ENGINEERS. 
THE  BOARD  OF  ENOINEERS. 

The  Board  of  Engineers  stationed  in  New  York  City  consisted  of  Col- 
J.  C.  Duane,  Lieut.  Ool.  Henry  L.  Abbot,  Lieut.  Col.  Cjtus  B.  Corn- 
stock,  and,  when  so  ordered,  the  ofiQcer  in  charge  of  the  work  under  con- 
sideration. 

During  the  fiscal  year  the  Board  has  considered  the  questions  re- 
ferred to  it  by  the  Chief  of  Engineers,  and  has  prepared  and  submitted 
reports  thereon,  of  which  the  following  is  a  brief  summary: 

Upon  the  subject  of  fortifications. — 1884,  August  30.  Submitting  esti- 


Digitized  by 


Google 


TH£   BOARD   OF   ENGINEERS.  49 

mates  for  the  couRtraction  of  defensive  works  for  the  principal  harhors 
of  the  United  States. 

December  1.  Sabmitting  plan  and  estimate  for  a  barbette  battery 
for  sea-coast  defense. 

December  1.  Plans  and  estimates  for  the  masonry  emplacements  for 
two  revolving  iron  turrets  located  on  an  artificial  island  or  a  bare  rock; 
also  for  masonry  emplacement  of  a  single  turret  on  land. 

December  1.  Kecommending  the  purchase  of  an  additional  fish  tor- 
pedo. 

1885,  January  6.  Submitting  project  for  reorganization  of  the  En- 
gineer School  of  Application  at  Willets  Point;  also  programme  of  in- 
stroetion,  &c. 
January  27.  Supplemental  report  on  above. 

February  17.  Ui>ou  details  of  a  proposed  5-inch  siege  breech-loading 
rifie. 

March  3.  Kecommending  the  building  of  a  steam  barge  for  use  in 
Oi)erating  tor|iedoes. 

Marcb  24.  Project  for  expenditure  of  appropriation  for  torpedoes, 
1885-'86. 

April  7.  UiK)n  question  of  condition  and  nrotection  of  storage 
magazines  at  Fort  Schuyler  and  fort  at  Willets  Point,  New  York. 

April  14.  Relative  to  military  value  of  Castle  Island,  Boston  Harbori 
Massachusetts. 
April  14.  Relative  to  publication  of  reports  of  Captain  Bixby. 
April  15.  Upon  plan  of  Joseph  Hall  for  a  torpedo  boat. 
April  15   Relative  to  the  preparation  of  a  new  Torpedo  Manual. 
April  21-May  5.  Relative  to  extension  of  wharf  at  Willets  Point. 
Jane  18-25.  Relative  to  purchase  of  additional  tish  torpedoes. 
Upoji  the  subject  of  Rivers  and  Harbors. — 1884,  September  3.   On  Senate 
bill  2i7(>,  pro\iding  for  an  appropriation  for  improving  the  bar  at  Sandy 
Hook  by  methods  proposed  by  Mr.  H.  F.  Enapp. 

December  1.  Upon  project  of  Capt.  Thomas  Turtle  for  improvement 
of  Sabine  Pass,  Texas. 

December  23.  Upon  project  of  Major  Gillespie  for  the  deepening  of 
Gedney's  Channel;  and  recommending  a  general  plan  for  improving  the 
entrance  to  New  York  Harbor  so  as  to  give  30  feet  from  New  York  to 
the  ocean. 

1885,  Jannary  24.  Upon  project  of  Lieutenant-Colonel  Bobert  for  a 
breakwater  at  Eouse^n  Point,  New  York. 

June  23.  Upon  project  of  Major  Adams  for  a  breakwater  at  Bouses 
Point,  New  York. 

June  25.  Upon  project  of  Major  Baymond  for  a  pier  at  Avery's  Le<lgey 
Massachusetts.  • 

In  aiidition  to  their  duties  with  the  Board  of  Engineers,  the  individual 
members  have  been  otherwise  engaged,  as  follows: 

General  Duane  has  continued  in  charge  of  his  light-house  duties,  as 
engineer  of  the  third  district,  and  has  also  served  on  special  board  for 
the  examination  of  officers  of  engineers  for  promotion ;  as  member  of 
Board  of  Visitors  for  Engineer  School  at  Willets  Point;  on  board  to 
examine  and  rei>ort  upon  the  condition  of  the  electric  light  plant  of  the 
Wa*5hiugtou  Monument,  and  on  board  to  determine  the  various  calibers, 
&e.,  of  guns  and  projectiles. 

Gfueral  Abbot  has  remained  in  command  of  the  Engineer  Battalion 

and  School  of  Application  at  Willets  Point,  also  in  charge  of  torpedo 

experiments  and  construction  of  the  works  of  defense  at  the  eastern 

entrance  to  Kew  York  Harbor.    For  the  greater  part  of  the  year  he  con- 
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tinaed  upon  the  joint  gun  foundry  board  of  Army  and  Navy  officers; 
has  served  on  board  for  the  examination  of  officers  of  engineers  for 
promotion ;  as  member  of  Board  of  Visitors  for  Engineer  School  at 
Willets  Point;  on  board  to  examine  and  report  upon  the  condition  of  the 
electric  light  plant  of  the  Washington  Monument,  and  as  member  of 
the  board  of  officers  and  civilians  to  examine  and  report  at  what  ports 
fortifications  or  other  defenses  are  most  urgently  required,  &c. 

General  Comstock  has  served  throughout  the  year  (as  president  to 
November  26,  1884)  upon  the  Mississippi  Eiver  Commission,  also  on 
special  board  for  examination  of  officers  of  engineers  for  promotion,  and 
as  member  of  Board  of  Visitors  for  Engineer  School  at  Willets  Point. 

Coiist  defense. — This  subject  having  been  fully  discussed  in  former  re- 
ports of  the  Board,  and  as  the  matter  has  recently  been  committed  by 
Congress  to  a  special  board,  further  reference  to  the  condition  and  re- 
quirements of  our  sea-coast  fortifications  is  considered  unnecessary. 

Torpedo  defenne, — The  act  of  Congress  providing  for  fortifications,  &c., 
for  the  fiscal  year  1884-'36  provided  as  follows : 

For  the  purchase  of  such  submarine  movable  torpedoes  propelled  and  controlled 
by  power  operated  from  shore  stations  as  may  be  recommended  by  the  Board  of  En- 
gineers of  the  Army  of  the  United  States  and  approved  by  the  Secretary  of  War, 
{50,000 ;  for  the  improvemtents  and  tests  of  motors  for  movable  torpedoes,  $'<^,000 ;  for 
the  purchase  of  submarine  mines  for  harbor  defense,  f5,000 ;  for  a  continuation  of 
torpedo  experiments,  and  for  practical  instruction  of  engineer  troops  in  the  details  of 
the  service,  |30,00U ;  in  all,  $100,000. 

By  the  wording  of  this  law  three-quarters  of  the  whole  sum  appro- 
priated was  restricted  to  the  purchase  and  improvements  of  the  Sims 
movable  torpedo,  to  which  alone  its  language  is  applicable.  But,  as 
stated  in  our  last  Annual  Report,  this  torpedo  is  still  in  the  experimental 
stage.  Trials  made  during  the  summer  and  autumn  of  1884  with  the 
new  2-mile  war  pattern  developed  difficulties  which  had  not  arisen  in 
the  1-mile  pattern,  and  which,  although  giving  no  ground  for  anticipat- 
ing ultimate  failure,  were  of  a  character  to  iudicate  that  the  detailH  are 
not  yet  sufficiently  perfected  to  warrant  the  purchase  of  numbers  of 
these  torpedoes  to  be  put  in  store.  One  1-mile  boat  and  three  2  mile 
boats  were  already  owned  by  the  Government ;  another,  to  embody  all 
improvements  to  date,  was  ordered  in  March,  1885,  but  was  not  received 
in  time  for  testing.  Further  trials,  made  during  the  spring  of  1885,  with 
the  old  2-inile  boat  failed  to  meet  the  expectations  of  the  Board  in  cer- 
tain details;  and  on  June  18  it  recommended  that  the  unexpended  bal- 
ance of  the  $50,000  be  allowed  to  revert  to  the  Treasury  under  the  pro- 
vision of  law  restricting  the  expenditure  to  the  current  fiscal  year. 
Subsequently  Mr.  Sims  offered  to  assume  all  risks  in  meeting  a  specitieil 
standard  deemed  serviceable  by  the  Board,  and  upon  its  recommenda- 
tion a  contract  for  five  boats  was  awarded  to  him,  subject  to  meeting 
these  conditions  prior  to  July  1, 1880,  when,  if  not  disbursed,  the  funds 
are  finally  covered  into  the  Treasury. 

The  appropriation  bill  for  the  current  fiscal  year  (1885-'86)  also  con- 
tains an  item  of  J50,n0O  for  the  purchase  of  these  torpedoes.  It  is  not 
probable  that  contracts  for  their  delivery  can  be  judiciously  made  be- 
fore the  latter  part  of  the  fiscal  year.  No  very  large  number  of  movable 
torpedoes  will  be  required  for  the  defense  of  the  coast,  and  all  details 
of  construction  should  be  finally  settled  before  it  will  be  expedient  to 
place  a  larger  number  in  store.  For  these  reasons  no  appropriation  for 
the  purchase  of  these  torpedoes  is  recommended  for  the  coming  fiscal 
year.    Investigations  to  perfect  them  sbonld  of  course  be  continued. 

With  fixed  mines  for  obstructing  channels  the  case  is  quite  different. 
Their  details  have  been  thoroughly  studied,  and  large  numbers  are 
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needed  for  the  defenRe  of  the  coast.  At  present  they  constitute  our 
chief  de|>eudence  for  exclndiug  hostile  fleets  from  our  ports.  An  ap- 
propriatioD  of  $300,000  for  their  purchase  is  strongly  recommended  for 
the  coming  fiscal  year. 

Even  if  a  pro|>er  sapply  of  mines  were  on  hand  they  coald  not  be 
served  withoat  the  constrnction  of  operating  casemates,  shafts,  and  gal- 
lene8  for  the  introduction  of  the  electrical  cables  into  the  foftiflcations. 
Tbi8  work  conld  not  be  completed  in  time  after  the  outbreak  of  war ; 
and  an  appropriation  of  $200,000  is  urgently  recommended  for  the  com- 
ing fiscal  year  to  provide  for  these  essential  constructions. 

For  continuing  the  torpedo  investigations  at  Willets  Point,  including 
the  study  of  new  explosives  and  other  material,  and  trials  with  movable 
torpedoes,  &c,  and  for  instructing  the  engineer  troops  in  the  practical 
details  of  the  service,  the  sum  of  $30,000  is  recommended. 

In  accordance  with  the  above  views,  the  Board  presents  the  following 
oousolidated  estimate  for  the  service  of  torpedoes  during  the  fiscal  year 

For  the  purchase  of  snbmarine  luiDin^  materials  to  close  the  channels 
leaaJiDi^  to  our  principal  sea-ports  asamst  the  entrance  of  hostile  fleets . .        $300, 000 

For  the  needful  casemates,  cable  galleries,  &,c,,  to  render  it  possible  to 
op«rat«  submarine  mines  in  the  defense  of  the  principal  port«  on  the 
Atlaotic  and  Gulf  coasts 200,000 

For  ooDtiDning  torpedo  experiments  and  for  the  practical  instruction  of 
eogineer  troops  in  the  details  of  the  service 30,000 

Making  a  total  of 530,000 

The  following  extracts  from  General  Abbot's  report  exhibit  the  prog- 
made  in  these  matters  at  Willets  Point  during  the  past  ^ear: 


Ifach  work  was  done  in  testing  new  explosives  by  the  nsual  ring  method.  One  hun- 
dnd  and  eighty-four  shots  were  fired  with  different  grades  of  Judson  powder,  rack- 
Mock,  forclte,  and  explosive  gelatine  imported  from  Scotland.  An  addendum  (No. 
II)  to  ProfeMonal  Papers  No.  23  of  the  Corps  of  Engineers  was  printed  on  the  press  of 
tlHp  battalion  and  dlstribnted  to  the  officers  of  the  corps,  reporting  these  tests  in  de- 
tail and  slating  eonclnsions  which  seemed  to  be  warranted. 

The  more  important  results  were  the  following :  (I)  A.  judiciously  selected  explosive 
katt0  adds  enormously  to  the  energy  developed  by  tne  nitro-glycerine  alone ;  ('H)  each 
paiticnlar  kind  of  base  requires  a  definite  percentage  of  nitro-glycerine  to  yield  the 
Mt  work.  There  is  an  economic  loss  in  increasing  tnis  percentage ;  (3)  partially  gel- 
atinixiiis  ^^  nitro-glycerine  before  absorption  is  advantageous ;  (4)  the  chemical  com- 
poaition  of  the  huae  is  very  important. 

Aa  to  the  practical  value  of  the  new  explosive,  rackarock,  consisting  of  potassium 
ckkxfate  and  a  fluid  hydro-carbon.  Joins  absolute  safety  in  transportation  and  storage 
to  a  streDgth  nearly  or  quite  equal  to  that  of  dynamite  No.  1.  Explosive  gelatine,  ap- 
pcwzimateiy  represented  in  our  market  by  forcite  gelatine,  is  the  strongest  of  known 
explonvea.  Jndaon  powder,  costing  about  the  same  as  potassium  nitrate  blasting 
powder,  baa  an  intensity  of  action  equal  to  about  40  per  cent,  of  dynamite  No.  1,  td- 
iboogh  it  contains  onlv  5  per  cent,  of  nitro-glycerine.  All  these  remarks  apply  to  ex- 
ploMvea  under  a  considerable  depth  of  water  and  well  removed  from  the  bottom. 

VMioaa  experiments  under  ice,  and  others  to  determine  tendency  to  explosion  upon 
impoet  or  by  sympathy,  were  made  during  the  year  at  Willets  Point ;  also  a  few 
pretimtnary  trials  with  the  new  explosive,  panolastite. 

The  experiments  with  extra  sensitive  low -tension  fuzes  mentioned  in  the  last  an- 
m«al  feport  have  been  continued,  and  samples  have  been  fabricated  ranging  in 
•maitiTeness  from  thoae  exhibited  at  Vienna  in  1883  by  the  Royal  Danish  Torpedo 
Covpo  to  a  standard  rec|uiring  only  half  their  igniting  current.  No  final  conclusions 
as  to  the  practieal  utility  of  this  class  of  fuzes  have  ^et  been  reached. 

The  following  is  a  brief  statement  of  the  trials  with  the  Sims  movable  fish  tor- 
pedo, the  new  2-mile  pattern  was  first  put  in  the  water  on  July  18,  and  experi- 
aeats  were  continued  until  November  7,  chiefly  to  determine  the  best  dimensions  of 
ptvpeUer  and  to  discover  mechanical  defects.  The  increased  size  of  the  boat  de- 
veloped many  of  the  latter.  Much  delay  and  trouble  grew  out  of  the  insulated  cable 
i»  carrying  the  electrical  current,  and  finally  a  shunt  in  the  armature  of  the  Sie- 
~  r  pat  a  stop  to  the  work  until  the  season  was  too  far  advanced  for  resump- 
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Diiriiip  the  'winter  the  PicmeiiB  motor  was  re])airf  d  and  ft  new  motor  was  ordered 
from  tin-  Kdit^on  Machine  Works  in  New  Yoik,  exact  atd  lull  data  as  to  the  electrical 
reqiiinmtulH  heing  iiiruit>ht-d  hy  me.  Thin  motor  has  not  yet  been  te&led  at  "Willeta 
'Pont ;  but  the  preliminaiy  trials  at  the  hhops  of  the  company  promise  a  high  decree 
"Of  huceesH.  Much  interest  nas  been  taken  in  the  matter  by  the  general  manager,  Air. 
Charhs  Batchelor,  who  has  worked  out  many  details  where  compntation  aflbrdsouly 
^n  uncertain  guide.  I  shall  be  mncb  disappointed  if  this  new  motor  does  not  prove 
superior  to<he  one  constructed  by  Siemens,  which,  in  its  turn,  was  a  great  advance 
upon  the  one  designed  by  Mr.  Edward  Weston. 

During  the  winter  Mr.  Sims  received  an  order  for  another  2-mile  boat,  to  em- 
t)ody  all  improvements  and  correct  all  defects  discovered  to  date.  This  was  com- 
pleted too  late  for  trial  before  the  close  of  the  fiscal  year. 

Expcrinients  wiih  the  old  boat  were  resumed  early  in  May  and  continued  to  the 
«nd  of  the  year.  Their  chief  objects  were  to  test  its  steering  qualities,  to  determine 
its  s]H'ed,  and  to  learn  whether  the  truss  uniting  the  torpedo  ])roper  to  the  float  pois- 
•  fleshed  sufficient  strength  to  resist,  when  moving  at  fall  fpeed,  ashock  against  a  heavy 
■  floating  boom.  The  Tatter  object  was  succcsstully  accomplished,  but  the  result's  as 
to  steering  and  as  to  speed  were  unsatisfactory.  The  chief  trouble  arose  from  de- 
fects in  the  apparatus  supplied  by  Mr.  Sims  for  putting  the  reversed  turns  in  the  ca- 
t>le  pr<  paratory  to  inserting  it  in  the  boat  for  a  run.  With  the  1-mile  pattern  this 
necessary  work  has  always  been  done  by  hand  ;  but  the  weight  of  11,000  feet  of  ca- 
^le  rendeis  automatic  action  indispensable,  and  the  compound  reel  designed  for  the 
puri)ose  j)roved  defective.  The  whole  fr.uj>j)ly  of  new  cable  wa>*  mined  by  this  nia- 
ohinery,  and  no  satinfactory  results,  either  as  to  stceiing  or  as  to  speed,  were  secured. 

For  lull  details  of  the  trials  with  this  torpedo  doling  the  year  1  would  lefer  to  pre- 
vious reports  now  on  tile  with  the  Koard.  They  Mifilciei  tij  show  the  laborious  and 
^i6ap])ointing  character  of  the  woik  ;  but  I  by  no  means  lei^aid  them  as  suggesting 
lultimaie  failure.  Much  has  been  learned  by  them,  and  in  attempting  to  perfect  an 
invention  of  this  kind  it  is  idle  to  expect  uninterrupted  success. 

BOARD  OP  ENGINEERS  FOR  THE  PACIFIC  COAST. 

Daring  the  year  ending  June  30,  1886,  tbis  Board  has  consisted  of 
the  following  officers  of  the  Corps  of  Eugineeis :  Col.  Charles  S.  Stew- 
art and  Lieut.  Col.  George  H.  Mendell. 

Ko  special  subjects  have  been  laid  before  the  Board  for  its  action. 

BATTALION    OF   ENGINEERS   AND    ENGINEER    SCHOOL   OF 

APPLICATION. 

The  strength  of  the  battalion  of  engineers  on  June  30, 1885,  was  21 
<M>mniissioned  officers  and  383  enlisted  men,  commnnded  by  Lieut.  CoK 
Henry  L.  Abbot,  Corps  of  Engineers.  The  battalion  was  stationed  as 
follows : 

The  field  staff  and  band  and  Companies  A,  B,  C,  and  D  (the  latter 
only  existing  on  paper)  at  Willet^s  Point,  New  York  Harbor;  Company 
E  at  West  Point,  N.  7. 

The  troops  at  Willets  Point  guard  the  public  property  of  the  depot 
4fcnd  fort,  carry  out  experiments  with  new  explosives,  fish  torpedoes,  and 
other  matters  connected  with  the  development  of  the  Submarine  Mining 
Service;  remodel  ponton  trains,  print  confidential  documents,  &c.  At 
West  Point,  besides  its  ordinary  garrison  duty,  the  comjmny  aids  in  the 
instruction  of  the  cadets  \u  practical  ntilitary  engineering.  The  whole 
battalion  is  equipped  and  drilled  as  infantry,  and  is  always  ready  in  an 
emergency  for  military  service  in  that  capacity  as  well  as  for  the  duties 
pertaining  directly  to  its  own  arm— sapping,  mining,  pontoniering,  niili. 
tary  map  making,  submarine  mining  in  the  defense  of  the  coasts,  &c. 

The  legal  strength  of  the  battalion  is  752  enlisted  men,  but  the  fiiree 
allowed  to  be  recruited  at  ihe  date  of  my  last  Annual  Report  was  fixed 
at  2W  men.  In  July,  1884,  this  nuuiber  was  authorized  to  be  increanetl 
to  450  men  by  the  honorable  Secretary  of  War,  after  a  personal  visit 
and  inspection  of  the  establishment  at  Willets  Point.    The  soldiers  at 
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Willefcs  Point  eonstitnte  the  only  body  of  men  in  the  United  States  in- 
structed in  the  details  of  defensive  torpedo  warfare,  and  the  necessit^c 
for  this  increase  has  long  existed. 

Advantage  has  been  taken  of  their  service  with  the  troops  to  affordP 
young  officers  on  joining  the  corps  an  opportunity  of  supplementing  their 
West  Point  course  in  matters  where  it  is  not  sufficiently  extended  in  re- 
spect to  the  special  duties  of  the  engineer  service.  A  school  of  applica- 
tion ftas  thus  gradually  developed,  of  much  value  to  the  corps,  not  only 
for  stndy,  but  also  for  original  research.  During  the  past  year  it  ha» 
been  reorganized  and  placed  on  a  more  substantial  basis  by  the  approval 
of  the  honorable  Secretary  of  War  to  a  project  presented  by  me  in  Feb- 
ruary, 1885. 

(See  Appendix  No.  3.) 

ENGINEER    POST   AND    DEPOT    OP    WILLET8    POINT,    NEW 

YORK    HARBOR. 

AH  materials  pertaining  to  sapping,  mining,  pontoniering,  field  forti- 
fication, the  tori>«do  service,  and  other  military  duties  of  the  Oorps  of 
Engineers  as  well  as  all  surveying  and  astronomical  instruments  not 
actually  in  use  by  its  officers,  are  stored  at  Willet's  Point,  which  is  our 
only  engineer  ilepot.  The  post  is  garrisoned  by  three  companies  of  en- 
gineer soldiers,  who,  in  addition  to  their  other  duties,  receive,  guards 
and  issue  the  property  in  store. 

The  usual  appropriations  of  $3,000  for  the  incidental  expenses  of 
the  depot,  of  #1,000  for  the  purchase  of  materials  for  the  instructioik 
of  these  troops,  and  of  $2,000  for  pur,chase  and  repairs  of  instruments^ 
for  issue  to  officers  of  the  corps  engaged  on  civil  works,  are  requested* 
Also  of  $1,000  for  supplying  the  library'  of  the  engineer  school  of  ap- 
plication with  professional  works  of  recent  date,  treating  of  military  and 
civil  engineering,  and  of  $12,000  for  the  construction  of  a  new  officers^ 
mess  building,  also  to  contain  the  library,  draughting-room,  &c.,  of  the^ 
Hcbool  of  application.    Total,  $19,000. 

For  further  information  as  to  this  depot  and  the  appropriations  re- 
QQCzfted  above,  I  would  refer  to  the  ax>pended  report  of  the  officer  ii> 
command. 

(See  Appendix  No.  4.) 

RIVEK  AND  HARBOR  IMPROVEMENTS. 

The  funds  with  which  the  works  for  the  improvement  of  rivers  and 
harbors  were  prosecuted  during  the  past  fiscal  year  were  derived  from 
appropriations  of  the  act  of  July  6,  1884,  together  with  snch  few  bal- 
aQces'as  were  on  Land  from  previous  appropriations. 

A  brief  statement,  taken  from  the  reports  of  the  district  officers,  is 
given  below,  setting  forth  the  condition  of  each  improvement,  the  ex- 
tent of  work  performed  during  the  fiscal  year,  the  amount  of  money  ex- 
pended, and,  in  compliance  with  the  provisions  of  the  river  and  har- 
bor a<*t  of  March  2, 1807,  estimates  of  the  amount  that  can  be  profitably 
exi>ended  during  the  fiscal  year  ending  June  30, 1887,  and  of  the  prob- 
able cost  of  completion. 

Although,  as  a  general  rule,  regard  is  necessarily  had  in  the  prepara- 
tion of  these  estimates  to  the  more  intimate  actqnaintance  of  the  Engi- 
neer officer  in  charge  with  the  requirements  of  each  locality,  they  have 
in  a  few  instances  been  revised  and  amended  in  this  office,  and  it  is 
proper  to  state  that  they  are  made  in  compliance  with  the  require- 
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inents  of  the  above  mentioned  act,  and  are  not  to  be  considered  a«  car- 
rying with  them  a  recommendation  of  the  officer  in  charge  of  the  dis- 
trict or  of  this  office  in  respect  either  to  the  commercial  value  of  the 
improvement  or  to  the  amount  to  be  appropriated,  other  than  for  the 
most  economical  administration  of  the  works,  the  prosecution  of  which 
had  already  been  approved  bj'  Congress. 

The  reports  of  the  officers  in  charge  of  the  various  improvement8;jvill 
be  found  in  the  Appendix,  and  to  these  reports  special  reference  should 
be  made  whenever  detailed  information  is  desired  concerning  the  prog- 
ress and  condition  of  each  work. 

The  examinations  and  surveys  required  and  provided  for  in  the  river 
and  harbor  act  of  July  5, 18S4,  have  been  completed.  Reports  of  their 
re^4ults  will  be  found  in  the  Appendix  of  this  report  They  were,  with 
a  few  exceptions,  transmitted  to  Congress  from  time  to  time  during  its 
last  session.  The  act  provides  that  no  survey  shall  be  made  until  the 
local  engineer  has  reported,  after  a  preliminary  examination,  that  the 
locality  is  worthy  of  improvement,  and,  further,  that  the  Chief  of  En- 
gineers shall  direct  the  making  of  such  survey  only  in  the  case  where 
in  his  opinion  the  river  or  harbor  proposed  to  be  surveyed  is  worthy  of 
imi)rovemeut  by  the  General  Government. 

Of  the  one  hundred  and  thirty-nine  localities  enumerated  in  the  above 
act,  fifty  three  were  reported  as  not  worthy  of  improvement. 

Examinations  were  made'  during  the  fiscal  3'ear  of  such  plans  and 
lociitions  as  were  submitted  by  the  parties  interested  of  bridges  pro- 
posed to  be  built  over  navigable  waters,  under  authority  of  Congress, 
subject  to  the  approval  of  the  Secretary  of  War.  A  brief  statement 
is  given  below. of  the  action  had  'in  each  case,  the  detailed  reports  of 
which  will  be  found  in  the  Appendix. 

A  statement  is  also  given  of  the  work  accon)plished  in  the  removal 
of  wrecks  obstructing  or  endangering  navigation,  general  provision  for 
which  is  made  in  the  river  and  harbor  act  of  June  14,  1880. 

Section  2  of  the  river  and  harbor  act  of  July  5,  1884,  requires  the 
Secretary  of  War  to  report  to  Congress  all  instances  in  which  piers, 
breakwaters,  or  other  structures  built  by  the  United  States  in  aid  of 
ccmimerce  or  navigation  are  used,  occupied,  or  injured  by  a  corporation 
or  an  individual,  and  the  extent  and  mode  of  such  use,  occupation,  or 
injury;  and,  further,  to  report  whether  any  bridges,  causeways,  or 
stiuctures,  now  erecte<l  or  in  process  of  erection,  do  or  will  interfere 
with  free  and  safe  navigation,  and  if  they  do  or  will  so  interfere,  to  re- 
lK>rt  the  best  mode  of  altering  or  constructing  such  bridges  or  cause- 
ways so  as  to  prevent  any  such  obstructions. 

And,  also,  by  section  8  of  the  same  act,  the  Secretary  of  War  is  di- 
rected, whenever  there  is  reason  to  believe  that  any  bridge  over  navi- 
gable waters  of  the  United  States,  or  of  any  State  or  Territory,  is  an 
obstruction  to  navigation  by  reason  of  difficulty  of  passing  its  draw- 
openings  or  raft-spans,  to  require  the  owners  of  or  persons  controlling 
or  operating  the  same  to  cause  such  aids  to  the  passage  of  the  bridge 
as  may  be  deemed  necessary  to  be  erected  by  them  at  their  own  expense. 

To  comply  with  these  requirements  of  law  instructions  were  given  to 
officers  of  the  Corps  of  Engineers  in  charge  of  river  improvements  to 
prepare  and  submit  to  this  office,  for  the  information  of  the  Secretary 
of  War,  all  facts  that  might  be  deemed  necessary  for  compliance  witb 
the  terms  of  the  act. 

These  rejmrts,  and  other  information  relating  to  the  subject  that  19 
received,  will  be  duly  subnntted  in  a  separate  communication. 
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ATLANTIC    COAST   AND   GULF    OF   MEXICO. 

IHPBOVKMSNT    OF    RIVERS  AND  HARBORS  IN  THB  STATES  OF  MAINE 

AND  NEW  HAMPSHIRE. 

Officer  in  charge,  Col.  Charles  E.  Blant,  Corps  of  Engineers. 
1.  Lubec  Ohannelj  Maine, — ^The  following  appropriations  have  been 
made  for  this  thoroughfare : 

By  act  of  Marcli  3. 1879 $44,000 

Bjactof  Jane  4, 1880 20,000 

Bj  act  of  Marcli  3, 1H81 : 46,000 

By  act  of  Aagust  2,1883 20,000 

Byactof  Jaly  5,1>«^ 10,000 

Total 139,000 

The  project  for  its  improvement  was  based  upon  a  survey  made  in 
1878,  the  object  being  to  make  it  navigable  in  all  stages  of  the  tide  by 
giving  it  a  width  of  not  less  than  200  feet  and  a  depth  of  12  feet  at 
mean  low  water.  This  required  the  deepening  of  several  bars  between 
the  head  of  '*  The  Narrows"  and  "Western  Bar  Beacon"  (a  distance  of 
about  2^  miles),  the  shoalest  of  which  had  a  depth  of  not  over  5  feet  at 
mean  low  water.     This  channel  was  completed  in  1883. 

A  stone  jetty  on  Gun  Rock,  Lubec  Narrows,  259  feet  long,  began  in 
May,  1884,  was  finished  in  July.  Its  object  was  the  stoppage  of  a 
troublesome  tidal  current  at  that  point. 

Part  of  a  ledge  at  Bastport,  much  in  the  way  of  steamers,  has  been 
removed  during  the  past  year. 

The  remainder  of  last  year's  appropriation  is  now  being  expended  in 
widening  the  channel  at  the  southern  bend. 

The  officer  in  charge  submits  a  modification  of  last  year's  estimate  for 
an  increase  of  width  and  depth  to  this  channel,  and  recommends  that 
the  proposed  increase  of  depth  be,  for  the  present,  abandoned.  The 
tidal  rise  being  17  to  18  feet,  it  may  be  doubted  whether  the  advan- 
tage of  an  increase  of  depth  from  12  feet  to  15  feet  at  low  water  would 
oounter  balance  the  cost. 

ThiM  will  reduce  last  year's  estimate  for  completion  from  $113,000  to 
#45,000,  and  deducting  the  widening  made  this  season,  as  above  stated, 
will  leave  the  cost  of  completing  the  dredging  of  the  whole  channel  to 
a  general  width  of  275  feet  increased  to  3^  feet  in  the  bends,  at  about 
#32,000.    This  modification  is  approved.  • 

Jaljl,  1884,  amount  available |ll,  115  16 

AmoQDt  appropriated  by  act  approved  July  5,1884 10,000  00 

21, 115  16 
Jaly  1   1885,  amount  expended  daring  fifloal  year,  exolusive 

of  outstanding  liabilitiee  July  1,  1884 |16, 121  02 

Jaly  1,  iaj5,  outstanding  liabilities 1,954  85 

18,075  87 

July  1, 1865,  amount  available * 3,039  29 

Amount  (estimated)  required  for  completion  of  existing  project 32, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 1887      32, 000  00 
Snbmitted  in  compliance  with  requirements  of  section  2  of  river  and 
barbor  acts  of  1866  and  1867. 

{See  Appendix  A  1.) 

2.  Bangar  Sarbor  and  Penobscot  River,  Maine. — Under  sac(iessive  ap- 
propriations  amde  by  Congress  between  the  years  1870  and  1879,  incla- 


\ 


Digitized  by  VjOOQ IC 


56     REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

sive,  amountinef  to  $198,000,  the  channel  of  the  Penobscot  at  Bangor, 
and  for  a  distance  of  3^  miles  below,  was  opened  to  a  width  of  not  le^s 
than  1:00  feet,  and  to  a  depth  of  14  feet  at  low  water,  in  the  shoalestjjart 
of  which  there  was  before  not  more  than  8  feet,  and  all  dangerous  rocks 
removed  from  the  channel;  and  at  Bucksport  the  middle  ground,  with 
but  4  feet  at  jnean  low  water,  was  dredged  to  a  depth  of  12  feet.  This 
work,  completed  in  1880,  has  stood  well  and  proved  satisfactory. 

The  river  and  harbor  act  of  August  2,  1882,  made  provision  for  an 
examination  and  survey  of  "Penobscot  River  and  Bangor  Harbor, 
Maine."  In  compliance  therewith,  and  in  consequence  of  representa- 
tions of  the  want  of  harbor  room  at  Bangor,  a  project  and  estimate  was 
submitted  to  Congress  for  widening  the  channel  opposite  Bangor,  and 
for  widening,  straightening,  and  deepening  the  channel  of  the  river 
near  Crosby's  Narrows,  at  a  total  estimated  cost  of  $75,000. 

The  river  and  harbor  act  of  July  5,  1884,  appropriated  $20,000  for 
this  improvement.  Proposals  received  in  April,  1H85,  having  been  re- 
jected as  too  high,  bids  were  again  invited  and  a  contract  entered  into 
at  reasonable  rates  for  the  expenditure  of  this  appropriation,  which  will 
be  exhausted  during  the  present  season.  The  officer  In  charge  estimates 
that  an  additional  sum  of  $40,000  can  be  profitably  expended  during 
the  fiscal  year  ending  June  30,  1887,  for  continuing  the  work. 

Amount  appropri  ated  by  act  approved  July  5,  1884 |^,  000  00 

July  If  1885,  amonut  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  18r<4 33  46 

July  1,  1885,  amount  available 19,966  54 

[  Amount  (estimated)  required  for  completion  of  existing  project 75, 000  00 

J  Amounttbatcan  be  profitably  expended  in  fiscalyear  ending  June  30, 1887      40, 000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
1^     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  2.) 

3.  Moosea  bee  Bar  at  Jonesport^  Maine, — The  project  for  the  improve- 
ment of  this  bar  adopted  in  1881  was  the  cutting  of  a  safe  and  direct 
channel  through  it,  not  less  than  200  feet  wide  and  14  feet  deep  at  mean 
low  water,  the  mean  fall  of  tides  being  11 J  feet.  The  old  channel  is 
narrow  and  crooked,  and  obstructed  by  ledges.  The  estimated  cost  of 
the  improvement  was  $40,000. 

Appropriations  have  been  made  as  follows: 

By  act  of  March  3,  18^ |10,  000 

By  act  of  Augusta.  1882 10,000 

Byactof  July  5,1884 10,000 

Total 30,000 

Ten  thousand  dollars  will  be  required  for  the  fiscal  year  ending  June 
30,  1887,  to  complete  the  improvement,  which  is  important,  this  channel 
being  a  general  thoroughfare  for  regular  lines  of  coastwise  steamers, 
as  well  as  sailing  vessels. 

July  1,  1884,  amount  available $105  66 

Auiount  appropriated  by  act  approved  July  5,  1884 10,000  00 

10, 105  66 
July  1, 1885,  amount  expeuded  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 78  62 

July  1,  1885,  amount  available 10,027  04 
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IAmoaot  (estimated)  required  for  oompietton  ot  existing  project 10, 000  00 
AiiH>iiiitthateanl>epTofit»blyezpend€MliiifiscalyeareiidingJane30,1887      10,000  00 
Submitted  in  compliaDce  with  reqoirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  3.) 

4.  Belfiut  Harbor^  Maine. — The  project  for  the  improvement  of  this 
liarbor  was  adopted  in  1876,  the  object  being  to  give  a  depth  in  front  of 
the  wharves  sufficient  to  enable  steamers  and  other  vessels  ^  arrive 
aod  depart  in  all  stages  of  the  tide.  In  the  upper  part  of  the  harbor 
there  was  not  more  than  4  feet  at  mean  low  water  when  surveyed  in 
1875,  and  this  depth  increiased  downwards  to  aboat  12  feet  at  mean  low 
water. 

Under  the  several  appropriations,  aggregating  $22,000,  made  in  the 
years  1876,  1878,  and  1879,  this  harbor  has  been  excavated  to  a  depth 
of  10  to  12  feet  at  mean  low  water  from  the  wharf-lines  out  to  deep 
water,  in  completion  of  the  project  adopted. 

In  November,  1883,  an  examination  was  made  of  the  dredged  chan- 
nel in  front  of  the  wharves,  which  showed  that  no  filling  had  taken  place. 
No  farther  expenditures  are  proposed  for  the  present. 

Jaly  1,1884,  amount  available 1*^843  05 

July  1, 1885,  amount  available 2,84:i  06 

(See  Appendix  A  4.) 

5.  Bodcland  Harbor^  Maine. — ^The  project  for  the  improvement  of  this 
harbor,  adopted  in  January,  1881,  was  the  construction  of  a  harbor  of 
refuge  by  means  of  two  rubble-stone  breakwaters,  built  for  the  present 
to  a  height  of  5  feet  above  mean  low  water,  to  be  raised  to  a  greater 
height  if  found  necessary,  one  extending  about  southerly  from  Jameson's 
Point,  1,900  feet  from  high-water  mark,  the  other  extending  about 
northerly  from  South  Ledge,  2,640  feet;  the  estimated  cost  being  for  the 
ftist  $135,IK)0,  and  for  the  second  $415,000;  total,  $550,000. 

The  appropriations  have  been :  \ 

Bj  act  ofJone  14, 1880 $20,000 

^aetofAagnst2,1882 40.000 

^faetof  JnlyS,  1884 40,000 

100,000 

The  total  expenditure  to  June  30, 1885,  has  been  $82,687.21.  It  has 
been  applied  in  the  construction  of  the  Jameson's  Point  Breakwater, 
eompleting  it  to  a  length  of  1,400  feet,  of  which  291  feet  have  been  built 
during  the  past  fiscal  year,  the  work  being  still  in  progress. 

To  complete  this  breakwater  and  begin  the  construction  of  that  on 
South  Ledge  will  require  an  appropriation  of  $75,000. 

The  original  estimate  for  this  work  was  based  upon  representations 
that  stone  could  be  delivered  from  the  neighboring  quarries  at  from  60 
to  75  cents  per  cubic  yard.  The  average  of  the  lowest  bids  so  far  ac- 
cepted has  been  93  cents,  and  unless  more  favorable  contracts  can  be 
made  in  future  the  cost  of  the  work  may  exceed  the  estimate. 

Jnly  1, 1884,  amount  available 1*2,603  37 

Aaumnt  appropriated  by  act  approved  July  5,  1884 40,000  00 

42.603  37 
Jily  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

ontstandhig liabilities  July  1,1884 |20,747  44 

Mjl,  1885,  ontetanding  liabilities 4,543  14 

25,200  68 

Jofy  1, 1985,  taimnt  aTailable 17,312  79 
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{Amoont  (estimated)  required  for  completion  of  existing  project 450, 000  00 
Amoont  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  2)0,1887      75, 000  0# 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1466  and  IU67. 

(See  Appendix  A  5.) 

6.  Portland  Harbor^  Maine. — ^The  project  for  the  improvement  of  this 
harbor,  adopted  in  1833-'36  and  modified  in  1866,  1872,  and  1881,  hafl 
now  been  completed.  The  last  item,  the  removal  of  the  Middle  Ground, 
was  finished  January  13, 1885,  by  the  dredging,  during  the  season,  of 
124,603^  cubic  yards  of  material. 

A  baliance  of  the  last  appropriation  remains  on  hand,  as  stated  below, 
available  for  future  contingencies. 

July  1. 1884,  amount  available $174  03 

Amount  appropriated  by  act  approved  July  5,  1884 30,000  00 

30, 174  03 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 21.837  74 

July  1, 1885,  amount  available 8,336  20 

(See  Appendix  A  6.) 

7.  Keimebunk  Biver^  Maine. — ^The  improvement  of  the  channel  from  the 
mouth  of  the  river  to  Kennebunkport  was  completed  in  1882,  as  pro- 
jected. In  September  and  October,  1883,  the  Government  wharf  was 
repaired,  leaving  a  small  balance  on  hand  available  for  contingencieft. 

July  1,  1884,  amount  available $336  34 

July  1,  1885,  amount  available 336  34 

(See  Appendix  A  7.) 

8.  Breakwater  at  mouth  of  Saco  Biver^  Maine. — ^This  breakwater, 
built  between  1869  and  1873,  was  found,  by  a  survey  made  in  1883,  to 
require  repairs  and  raising  to  enable  it  to  better  effect  its  object  of 
preveui^ing  the  encroachment  of  sand  on  the  channel  of  the  Saco  River 
at  the  month.  The  estimate  for  this  purpose  was  $70,000,  and  $15,000 
was  appropriated  in  the  act  of  July  5,  1884.  This  sum  is  now  being 
expended  under  contract,  and  up  to  June  30.  the  outer  end  of  the  break- 
water had  been  raised  and  repaired  for  tne  length  of  150  feet  The 
appropriation  will  be  exhausted  in*  the  fall,  and  $50,000  is  aaked  for 
continuing  the  work. 

Amount  appropriated  by  act  approved  July  5, 1884 |15,000  00 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outDtanding  liabilities  Jnly  1,1884 $3,837  76 

July  1,  1885,  outstanding  liabilities 868  64 

4.706  40 

July  1,  1885,  amount  available lO/iOS  60 

[  Amount  (est imated)  required  for  completion  of  existing  project 55,  OOU  00 

J  Amount  tbatcanbeprofitably  expended  in  fiscal  veareiidingJiineSO,  1887.    50,000  00 
I  Submitted  in  compliance  witb  requirements  of  section  3  of  river  and 
I     harbor  acts  of  lb06  and  16b7. 

(See  Appendix  A  8.) 

9..  Portsmouth  Harbor,  New  Hampshire, — ^The  project  for  the  improve- 
ment (if  this  harbor,  adopted  in  1879,  embraced  three  items,  viz : 

(1)  The  closing  of  the  channel  between  Great  and  Goat  islands,  par- 
allel and  close  to  the  ^^  Third  Bridge,"  stopping  a  tidal  current  which 
was  stated  to  be  very  inconvenient.    This  was  done  in  1880. 
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(2)  The  removal  to  20  feet  low- water  depth  of  Gangway  Ptock,  a 
ledge  in  the  channel  opposite  the  nary -yard,  which  had  bat  12  feet 
depth  at  mean  low  water.    This  is  about  one-half  done. 

(3)  The  removal  of  part  of  the  ledge  at  the  southwestern  point  of 
Badger's  Island,  which  is  in  the  way  of  vessels  coming  down  the  harbor 
on  the  ebb  tide.     This  is  about  one  half  done. 

The  original  estimate  for  these  works  was  1 150,000,  and  the  appro- 
priations have  been — 

By  act  of  March  3,  1879 $10,000 

By  act  of  Jane  14,  1^0 25,000 

By  act  of  March  3,  1881 20,000 

By  act  of  August  2y  1882 17,000 

By  act  of  July  5,  1884 20,000 

Total 92,000 

The  officer  in  charge  estimates  that  an  additional  appropriation  of 
$30,000  will  be  required  to  wholly  remove  Gangway  Bock  and  complete 
the  removal  of  Badger's  Island  Ledge. 

When  these  two  are  removed  the  project  adopted  in  1879  for  the  im- 
provement of  this  harbor  will  be  completed. 

July  I,  1884,  amount  available $4,130  05 

Amount  appropriated  by  act  approved  July  5,  1884 20, 000  00 

24, 130  05 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1804 |8,479  05 

July  1,  1885,  outstanding  liabilities 440  00 

8,919  05 

Jolyl,  1385^  amount  available 15.211  00 

IAmonnt  (eetimated)  required  for  completion  of  existiag^  project 30, 000  00 

Amoant  that  can  be  orontably  expended  in  fiscal  year  ending  June  30,  1887  30, 000  00 
Submitted  in  compliance  with  requirement  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  9.) 

10.  Cacheco  Hiverj  New  Hampshire. — ^The  upper  part  of  the  cbaoDel 
of  this  river  from  the  Lower  Narrows  to  the  Packet  Landing  in  the  city 
of  Dover,  a  difttance  of  aboat  1^  miles,  was  in  its  ori^nal  condition 
orooked  and  shallow,  and  obstracted  by  ledges  and  bowlders,  with,  at 
some  points,  only  from  6  inches  to  2  feet  depth  at  low  water,  the 
mean  rise  of  tides  being  6^  feet  at  Packet  Landing.    No  general  pro- 
ject embracing  the  whole  of  this  channel  has  been  adopted,  but  partial 
projects  for  different  sections  have  been  made,  and  executed  under  ap- 
propriations granted  from  1836  to  1884  inclusive,  amounting  in  all  to 
#151,000.     The  work  done  has  resulted  in  the  widening,  deepening,  and 
Btraighteoing  of  a  large  part  of  the  channel,  the  total  expenditure  to 
June  30,  1885,  having  been  $141,185.59. 

The  appropriation  of  $28,000,  July  5, 1884,  is  now  being  expended  in 
operations  similar  to  preceding  ones,  in  the  channel  above  Clement's 
wharf.  Up  to  the  30th  of  June,  the  contractor  bad  removed,  by  drill- 
ing, blasting,  and  dredging,  about  3,4h8  cubic  yards  of  material,  a  large 
proportion  being  solid  rock.  He  will  complete  his  contract  this  fall, 
exhausting  the  appropriation.  To  carry  the  work  through  to  Dover, 
pringan  improved  channel  as  far  as  Packet  Landing,  will  require  a 
briber  appropriation  of  $19,000. 
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Jaly  1,  1884,  amoant  available $14  24 

Amouut  appropriated  by  act  approved  July  5,  1884 28, 000  00 

28,014  24 
Jaly  1,  1885,  amount  expended  daring  fiscal  year,  exclasive 

of  outotanding  liabilities  July  I,  1884 |14,745  43 

July  1,  1885,  outstanding  liabilities 3,464  40 

18,209  83 

July  1,  1885,  amount  available / 9,804  41 

(See  Appendix  A  10.) 

EXAMINATIONS  AND  SURVEYS   FOR  IMPROVEMENT  TO   COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  JULY  6,  1884. 

The  following  localities  were  examined  by  the  local  engineer  in  charge 
and  not  recommended  for  improvement: 

1.  Southern  entrance  to  OwVs  Head  Harbor^  Maine.  (See  Appendix 
All.) 

2.  Harbor  at  Portsmouth^  New  Hampshire^  from  the  sea  to  the  tcharf. 
(See  Appendix  A 12.) 

3.  Winnipiseogee  Ldke^  Neu^  Hampshire  j  at  a  point  called  "  The  Weirs  J* 
(See  Appendix  A  13.) 

Reports  on  the  above  were  transmitted  to  Congress  and  printed  in 
House  Ex.  Doc.  No.  71,  Forty-eighth  Congress,  second  session. 

4.  Little  Harbor  at  Portsmouth^  Neic  Hampshire^  with  a  view  to  its  im- 
provement as  a  harbor  of  refuge. — The  adverse  report  of  the  local  en- 
gineer upon  this  improvement  is  not  concurred  in  by  th»  Chief  of 
Engineers.  The  necessity  for  a  harbor  of  refuge  of  moderate  size  at 
this  locality  for  the  numerous  smaller  vessels  engaged  in  the  commerce 
and  fisheries  of  this  part  of  the  coast  having  been  made  apparent  from 
numerous  representations  of  those  interested,  this  harbor  is  deemed 
worthy  of  improvement  to  a  moderate  extent  at  a  cost  of,  say,  $33,000. 
No  further  survey  will  be  required  to  prepare  plans  and  estimates  for 
the  work,  heport  printed  in  House  Ex.  Doc.  No.  91,  Forty-eighth  Con- 
gress, second  session.    (See  also  Appendix  A  14.) 

And  it  ap])earing,  afler  preliminary  examination  by  the  local  engi- 
neer, that  the  localities  were  worthy  of  improvement  by  the  General 
Government,  Colonel  Blunt  was  charged  with  and  completed  the  fol- 
lowing, the  results  of  which  were  transmitted  to  Congress  and  printed: 

1.  York  Harbor^  Maine. — Printed  in  House  Ex.  Doc.  No.  243,  Forty- 
eighth  Congress,  second  session.    (See  also  Appendix  A  15.) 

2.  Wood  Islund  Harbor^  Maine. — Printed  in  House  Ex.  Doc.  No.  134, 
Forty-eighth- Congress,  second  session.     (See  also  Appendix  A  16  ) 

The  survey  of  Saco  River^  Maine^  has  been  completed,  but  the  report 
thereon  not  received.    It  will  be  submitted  in  a  future  communication. 

IMPROVEMENT  OF  HARBORS  AND  RIVERS  IN  MASSACHUSETTS. 

OflScer  in  charge,  Maj.  Charles  W.  Haymond,  Corps  of  Engineers. 

1.  Newburyport  Harbor j  Massachusetts. — The  object  of  the  impiove- 
ment  is  to  create  a  channel  through  the  outer  bar  1,000  feet  wide,  and 
with  a  least  depth  of  17  feet  at  mean  low  water,  or  24^  feet  at  mean 
high  water.  The  project  adopted  is  to  build  two  converging  rubble- 
stone  jetties,  so  located  as  to  give  a  pro])er  direction  to  the  current,  and 
thereby  produce  and  maintain  the  desired  result.  The  project  was 
adopted  in  1880  and  modified  in  1883. 
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For  this  work  $170,000  have  been  appropriated,  and  up  to  June  30, 
1884,  $128,571.45  have  been  expended.  During  the  fiscal  j^ear  ending 
June  30,  1885,  the  catch-sand  of  open  wooden  frames  filled  with  sea- 
weed, in  the  prolongation  of  the  shore  extension  of  the  south  jetty, 
coDstrocted  for  the  purpose  of  checking  the  eroding  action  of  the  wind, 
was  completed.  The  core  of  the  north  jetty  wa«  extended  to  a  distance 
of  2,640  feet,  and  that  of  the  south  jetty  to  a  distance  of  1,300  feet  from 
their  initial  points  under  contract. 

A  hydrographic  survey  of  the  bar  and  entrance  was  made  before  the 
spring  freshet  and  another  after  it,  to  ascertain  the  efiect  of  the  freshet 
upon  the  cbanDel.  A  survey  of  the  river  up  to  the  Eastern  JRailroad 
bridge,  distant  2.7  miles  from  the  river^s  mouth,  was  also  made  so  as 
to  connect  with  United  States  Engineer  surveys  above.  The  dike  is  in 
good  condition,  and  continues  to  retain  large  masses  of  sand«  in  the 
basin. 

The  amount  available  for  the  fiscal  year  ending  June  30,  1886 
($9,868.14),  it  is  proposed  to  expend  under  existing  contracts  in  contin- 
uing the  constructiim  of  the  jetties  in  accordance  with  the  approved 
prtiject,  and  in  removing  the  two  ledges. 

To  complete  the  present  improved  project  $205,000  is  estimated  to  be 
necessary,  all  of  which  could  be  expended  to  advantage  during  the 
fiscal  year  ending  June  30, 1887.  The  condition  of  the  improvement 
renders  it  highly  important  that  the  work  should  be  carried  forward 
without  delay. 

Joly  1, 1884,  amount  available $1,428  55 

Amoant  appropriated  by  act  approved  July  5,  1884 40,000  00 

41,428  55 
July  1, 18^,  amount  expended  dnring  fiscal  year,  ezclnsive  of 

oatstandingliabUitieeJaly  1,1884 |26,245  12 

Ja]y  1, 1885,  outstanding  liabilities 5,315  29 

31.560  41 

July  1, 1885,  amount  avaUable ' 9,  b^  14 

f  Aoioaot  refltimated)  required  for  completion  of  ezistins  project 205,  OUO  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  205, 000  00 
]  Submitted  in  compliance  vtith  requirements  of  section  2  of  river  and 
I    harbor  acto  of  1866  and  1867. 

(See  Appendix  B  1.) 

2.  Merrimae  River^  Ma8s<iehu9ett8, — The  object  of  the  work  is  the  im- 
provement of  the  channel  of  the  river  from  its  mouth,  near  Plam  Island 
Lights  to  the  head  of  the  Upper  Falls,  a  distance  of  21^  miles.  Previous 
to  the  commencement  of  the  work  the  channel  was  narrow  and  crooked, 
and  much  obstructed  by  bowlders,  ledges,  shoals,  and  the  remains  of 
old  crib- work  and  piers. 

The  present  project  was  adopted  in  1870,  and  modified  in  1874.  It 
proposes  a  channel  of  proper  width,  having  the  foUowiug  depths  at 
high  water  of  ordinary  stages  of  the  river:  from  the  mouth  to  Deer 
Island  Bridge,  10^  feet;  from  Deer  Island  Bridge  up  to  Haverhill 
Bridge,  12  feet;  thence  to  the  foot  of  Mitchell's  Falls,  10  feet;  thence 
to  the  head  of  CJpper  Falls,  not  less  than  4^  feet,  with  the  mill- water  at 
Lawrence  running. 

The  amount  expended  to  June  30, 1884,  was  ♦166,911.27,  and  resulted 
in  ini(iroving  the  channel  from  the  mouth  to  the  head  of  the  Upper 
Falls,  in  aiiconlance  with  the  adopted  project  During  the  fiscal  year 
ending  June  30,  1885,  1,056  cubic  yards,  scow  measurement,  of  bowl- 
(toi,  gravely  and  clay  were  removed  by  dredging,  clearing  the  channel 
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above  and  below  the  new  draw-bridge  at  Bock^s  Bridge  for  a  width  of 
60  feet  and  to  a  depth  of  12  feet  at  mean  high  water,  conforming  the 
channel  to  the  new  draw  as  now  rebuilt. 

The  amount  available  for  the  fiscal  year  ending  June  30, 1886,  is 
$589.19.  To  complete  the  improvement,  so  that  the  same  depth  of 
water  which  has  been  obtained  through  Mitchell's  Falls  can  be  carried 
to  Lawrence,  additional  work  will  be  required,  at  a  cost  as  estimated  of 
$22,500,  which  amount  can  be  expended  to  advantage  during  the  fiscal 
year  ending  June  30,  1887. 

July  1,  1884,  amount  available $88  73 

Amoant  appropriated  by  act  approved  July  5, 1884 3, 500  OO 

3,588  73 
July  1, 1885,  amouut  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 2,999  54 

Julyl,  1885,  amount  available 589  19 

(Amount  (estimated)  requifed  for  completion  of  existing  project 22,500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JuueSO,  1887    22, 500  OO 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1806  and  1867. 

(See  Api>endix  B  2.) 

3.  Scittiate  Harbor,  Massachusetts » — This  harbor  is  situated  on  the  west 
shore  of  Massachusetts  Bay,  midway  between  Boston  and  Plymouth 
lights.  The  project  for  the  improvement  of  this  harbor  was  adopted 
in  1880.  The  object  is  to  create  a  harbor  of  refuge  for  vessels  approach- 
ing Boston  from  the  eastward. 

The  project  consists  of  building  two  breakwaters — one  from  Cedar 
Point,  on  the  north  side  of  the  entrance,  and  the  other  from  the  point 
of  the  First  Clitt*,  on  the  south  side — and  deepening  by  dredging  the 
area  inclosed  and  in  front  of  the  entrance. 

The  estimated  cost  of  the  improvement  is  $290,000. 

In  furtherance  of  these  projected  improvements  $37,500  have  been 
appropriated. 

The  total  amount  expended  to  June  30,  1884,  is  $27,500. 

During  the  fiscal  year  ending  June  30,  1885,  22,724  cubic  yards  of 
sand  and  sl\ingle  were  removed  from  the  harbor  by  dredging,  resulting 
in  the  excavation  of  a  channel  through  the  inner  bar  to  the  ^^Deep 
Hole,"  J,600  feet  long,  100  feet  wide,  and  5  feet  deep  at  mean  low  water, 
and  the  deei)ening  ot  the  "Deep  Hole"  to  7  feet  at  mean  low  water  over 
an  area  of  200  by  160  feet. 

The  amount  available  for  fiscal  year  ending  June  30, 1886,  is  $391.46. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1887,  is  $75,000,  which,  if  appropriated,  it  is  proposed 
to  expend  in  continuing  the  improvements  in  accordance  with  the  ap- 
proved project  by  building  the  south  breakwater,  by  enlarging  the  basin 
C^Deep  Hole"),  and  by  removing  Harbor  Kocks,  which  are  a  serious 
inconvenience  to  navigation. 

Amonnt  appropriated  by  act  approved  July  5, 1884 $10, 000  00 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 9.608  54 

July  1,  1885,  amount  available 391  46 

{Amount  (estimated)  required  for  completion  of  existins^  proiect 252, 500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 30, 1887    75, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  3.) 
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4.  Boston  Harbor^  Ma88{ickusetts. — The  improvement  of  this  harbor 
since  1866  has  been  in  accordance  with  the  recommendations  of  the 
Uuited  States  Commissioners,  whose  services  terminated  in  that  year. 

The  objects  in  view  have  been : 

1.  To  preserve  the  harbor  by  protecting  its  headlands  and  islands 
with  sea-walls,  aprons,  and  jetties  of  stone,  &c.;  and, 

2,  To  improve  it  by  widening  and  deepening  the  channel  by  dredging 
and  by  removiDg  rocks  and  ledges. 

Under  the  first  head,  sea- walls,  aprons,  and  jetties  have  been  con- 
stmcted,  or  old  ones  have  been  repaired,  at  Point  Allerton  and  the 
islands  of  Great  Brewster,  LovelPs,  Gallop's,  Long  Island,  Deer,  Bains- 
ford,  Georges,  and  the  Castle. 

Under  the  second  head,  dredging  and  blasting  has  been  done — 

1.  In  the  main  ship  channel  (originally  but  100  feet  wide  and  18  feet 
deep),  secariiig  a  channel  at  least  600  feet  wide  and  23  feet  deep  at 
mean  low  water. 

2.  In  Hiugham  Harbor  (where  the  channel  .was  30  feet  wide  and  4 
feet  deep),  resulting  in  a  channel  100  feet  wide  and  8  feet  deep  at  mean 
low  water. 

3.  At  the  mouth  of  the  Mystic  Eiver,  which  has  been  enlarged  from 
150  feet  wide  and  16  feet  deep  to  400  feet  wide  and  23  feet  deep  at  mean 
low  water. 

4.  In  the  Charles  Eiver:  Its  channel,  originally  crooked  and  but  50 
feet  wide  and  3^  feet  deep,  has  been  improved  so  as  now  to  have  a  least 
width  of  80  feet  and  6  feet  deep  at  mean  low  water,  from  its  mouth  to 
Arsenal  street  bridge,  a  distance  of  7^  miles,  while  up  to  Western 
Avenue  Bridge  7  feet  draught  can  be  carried  at  mean  low  water  in  a 
channel  2U0  teet  wide. 

5.  Hantasket  Beach  Channel,  originally  50  feet  wide  and  6^  feet 
deep,  has  been  enlarged  to  100  feet  wide  and  9^  feet  deep  at  mean  low 
water. 

6.  The  channel  between  Nick's  Mate  Shoal  and  Long  Island  has  been 
improved  from  a  depth  of  4^  feet  to  12  feet  at  mean  low  water,  and 
widened  to  200  feet  from  about  50  feet. 

By  far  the  greater  part  of  the  sums  appropriated  for  this  harbor  since 
1866  ($1,607,500),  has  been  expended  for  its  preservation. 

The  total  expenditure  to  June  30,  1884,' was  $1,571,087.77. 

Daring  the  fiscal  year  ending  June  30, 1885,  $19,841.12  were  expended 
in  repairing  and  extending  the  sea-walls  and  shore  protections  of 
LovelFs,  Uainsford,  Georges,  and  Deer  islands,  and  making  a  hydro- 
graphic  snrvey  of  a  portion  of  the  lower  harbor. 

The  amount  estimated  as  required  for  projeoted  works  is  as  follows : 

For  widening  and  deepening  the  main  ship  channel  at  Upper  and  Lower 

inidclle $128,000  00 

For  preeenration  and  repair  of  sea-walls 4,300  00 

For  hydrograpbic  surveys 2/^00  00 

For  engineering  and  oontingencies 10, 500  00 

Total 145,000  00 

The  amount  of  fands  on  hand  now  unallotted  and  available  for  the 
above  expenditures  is  $5,000,  leaving  $140,000  to  be  appropriated. 

No  appropriation  for  continuing  the  improvement  of  the  Charles  River 
is  recommended  ;  but  the  sum  of  $50,000  can  be  expended  to  advantage 
during  the  fiscal  year  ending  June  30, 1887,  in  furtherance  of  the  exist- 
ing project,  provided  the  draws  of  the  two  bridges  on  the  part  of  the 
river  to  be  improved  are  rebuilt  so  as  to  conform  to  the  projected! 
diaand. 
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July  1,  1884,  amount  available $23,370  11 

Amuunt  appropriated  by  act  approved  July  5, 1884 . . .'. 5, 000  00 

28,370  11 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1884 19,841  12 

July  1,  1885, amount  available 8,528  99 

{Amount  Testimated)  required  for  completion  of  existing  project 140,000  00 
Amount tJiat can  beprofitablyexpendedinfiscalyearendiuj^  June 30, 1887  140,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  4.) 

6.  Plymouth  Harbor^  Massachttsetts.-^The  object  of  the  improvement 
of  this  harbor  is  to  protect  it  by  the  preservation  of  Long  Beach  and 
to  deepen  and  widen  the  channels  of  approach  to  the  city  wharves. 

The  preservation  of  Long  Beach  is  essential  to  the  existence  of  the 
harbor,  and  the  natural  channels  of  approach  to  the  wharves  were 
narrow  and  crooked,  with  about  6  inches  depth  of  water  at  mean  low 
tide. 

In  the  preservation  of  Long  Beach  from  1824  to  1884,  inclusive, 
♦112,916.89  were  expended.  In  the  improvement  of  the  channels 
$28,419.16  have  been  expended  since  the  adoption  of  the  project  for  their 
improvement  in  1875. 

During  the  fiscal  year  ending  June  30, 1885, 36,426  cubic  yards  (scow 
measurement^  were  removed  by  dredging,  rchulting  in  deex)euing  the 
channel,  100  feet  wide  and  6  feet  deep,  to  9  feet  at  mean  low  water  for 
a  least  width  of  90  feet,  with  an  increased  width  at  its  junction  with 
the  main  ghip-channel  and  the  basin  in  front  of  the  wharves. 

The  balance  available  for  the  fiscal  year  ending  June  30,  1886,  is 
$3,317.50,  which  it  is  proposed  to  apply  to  the  preservation  of  Long 
Beach,  or  so  much  thereof  as  may  be  necessary. 

During  the  fiscal  year  ending  June  30, 1887,  $20,000  can  be  expended 
to  advantage  in  widening  and  deepening  the  channel  and  in  deepenini^ 
the  basin,  by  dredging,  and  in  repairs  to  Long  Bea<^h,  in  accordance 
with  the  approved  project. 

July  1,  1884,  amount  available  ..1 |51  09 

Amount  appropriated  by  act  approvedJuly  5,  1884 10,000  00 

10,051  09 
July  1, 1885,  amount  expended  during  fiscal  year,  ezclusive  of  outstanding 

liabiUties  July  1,  1884 6,733  59 

July  1,1885,  amount  available 3,317  50 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 000  UO 
Amount  that  can  be  protitabl.vexpended  in  fiscal  year  euding.Juue30,lH87.     20,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  18()6  and  1^7. 

(See  Appendix  B  5.) 

6.  Provincetottn  Harbor^  Mas8<ichusetts. — This  most  important  harbor 
of  refuge  is  situated  at  the  extremity  of  Cape  Cod.  The  entire  com- 
merce and  the  fishing  vessels  of  New  Engla  d  are  directly  benefited  by- 
its  preservation,  which  depends  entirely  upon  the  maintenance  of  the 
beaches  inclosing  it. 

The  project  for  its  improvement  was  adopted  in  1866,  and  modifie<l 
in  1869,  1872,  and  1873.    It  consists  in  constructing  bulkheads  of  wood 
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aud  stone,  brush  and  wooti  jetties  and  dikes,  catch  sand  fences,  plant- 
ing of  beach  grass,  &c.,  and  it  lias  been  remarkably  successful. 

Since  the  resumption  of  work  in  1866  $136,478.44  bave  been  ap- 
propriated and  allotted  for  tbis  harbor,  of  which,  up  to  June  30.  1884, 
1134,251.74  have  been  expended. 

During  the  fiscal  year  ending  June  30,  1885,  $1,672.85  were  expended 
in  repairs  to  dike  at  Abel  Hill,  and  in  backing  the  breakwater  at  Loug 
Point,  and  in  closing  deep  and  dangerous  gullies  in  the  beach  between 
Al)el  Hill  Dike  and  Wood  End  Light,  caused  by  a  violent  storm  during 
the  month  of  February.  The  field  work  of  the  triangulation  in  the  pro- 
jecte<l  hydrograpbic  survey  of  the  harbor  was  completed. 

There  is  available  for  the  fiscal  year  ending  June  30, 1886,  $553.85,  all 
of  which  is  nee<le<l  for  the  h.^  drographic  survey. 

Dnring  the  fiscal  year  ending  June  30,  1887,  $6,500  can  be  expended 
to  advantage  for  the  following  objects : 

1.  To  cooiplete  backing  of  break wat4?r  at  Long  Point $3,  f^OO 

«,  To  restore  height  of  breakwater  at  Long  Point,  600  tons  of  large  stones.  1, 800 

3.  To  complete  bydrographio  survey 300 

4.  For  immediate  repairs  of  probable  damage  to  beaches  by  storms 600 

ToUl 6,r>00 

July  1, 1864,  amount  available 2,226  70 

Amoont  appropriated  by  act  approved  July  5,  1884 2, 000  00 

2,226  70 
July  1,  1885,  amount  expended  during  fiscal  year,  exclnsive  of  outstanding 
liabilities  July  1,  1884 1,672  85 

Joly  1, 1885,  amount  available 553  85 

IAmooot  (estimated)  required  for  completion  of  existing  project 6, 500  00 
Amocnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      6, 500  00 
Submitted  in  ooropliance  with  requirements  of  section  2  of  river  and 
harbor  acu  of  1866  and  1867. 

(See  Appendix  B  6.) 

7.  Lifnn  Harbor j  Mastiaehusetts. — This  harbor  is  situated  about  9  miles 
Dortheaiit  of  Boston.  Its  entrance  channels  are  narrow  and  crooked, 
with  bat  6  feet  of  water  at  mean  low  tide,  the  greater  partof  the  harbor 
being  flats,  some  of  which  are  bare  at  low  water. 

The  origioal  project  for  its  improvement  was  proposed  in  1881,  and 
modified  in  1884,  after  additional  physical  facts  relating  to  the  locality 
had  been  obtaine<l. 

The  improved  project  consists  in  dredging  a  channel  200  feet  wide  and 
10  feet  deep  at  mean  low  water,  through  the  outer  and  inner  bafs  from 
deep  water  near  White  Rocks  to  the  harbor  line,  essentially  following 
the  direction  of  the  White  Eocks  channel.  To  aid  in  keeping  this 
dredged  channel  open  at  its  outer  end,  a  training- wall  is  proposed,  start- 
ing fri»m  high-water  line  near  Little  Nahant,  gradually  approaching  the 
dre<iged  channel,  to  which  at  its  outer  end  it  becomes  parallel.  The 
opper  part  of  tbo  dredged  channel,  it  is  supposed,  will  require  occa- 
iiiooa)  dredging. 

The  original  estimate  of  cost  of  this  improvement  was  $  145,000.  The 
pr4n^^Dt  estimate  of  cost  is  $157,000.  This  excess  of  112,000  over  the 
original  estimate  is  dne  to  the  dredging  found  necessary  in  rounding  the 
jniKtions  of  the  channels  with  deep  water  to  prevent  shoaling  and  to  a 
farther  reasonable  allowance  of  dredging  for  the  same  purpose  in  the 

wentem  half  of  the  apper  channel.    But  by  far  the  greater  part  of  this 
is  dae  to  the  fact  that  shoaling  from  side  slopes  and  flats  during 

Digitized  by  VjOOQ IC 


66  REPORT    OP    THE    CHIEF    OF    ENGINEERS,  U.  8.  ARMY. 

dredging  is  much  greater  than  originally  estimated,  and  to  the  cost  of 
surveys  neeessarv  for  investigation  of  the  changes  in  progress  and  the 
probable  permanency  of  the  projected  work. 

The  total  amount  appropriated  in  furtherance  of  this  improvement  is 
t6(>,000. 

The  total  amount  expended  to  June  30,  1884,  is  $13,855.92. 

During  the  fiscal  year  ending  June  30,  J885, 170,445  cubic  yards  (scow 
measurement)  were  removed  by  dredging,  resulting  in  the  excavation 
of  a  lower  channel  200  feet  wide  and  3,610  feet  long,  and  of  an  upper 
channel  100  feet  \v'ide  and  6,450  feet  long  to  a  depth  of  10  feet  each  at 
mean  low  water. 

Two  close  surveys  of  the  dredged  area  were  made,  one  after  comple- 
tion of  dredging  and  another  this  spring,  for  the  purpose  of  investigat- 
ing the  changes  in  ])rogress. 

The  balance  available  for  the  fiscal  year  ending  June  30,  1886,  is 
♦9,790.94.  The  sum  of  $25,000,  in  addition  to  the  balance  now  on  hand, 
can  be  expended  to  advantage  during  the  fiscal  year  ending  June  30, 
1887,  in  continuing  the  improvement  by  dredging  under  the  existing 
project. 

July  1,1H84,  amount  availablft    1 $57,144  08 

July  1, 1885,  amount  ♦•x])euded  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1B84 47,353  14 

July  1,  1885,  amount  available 9,790  94 

(Amount  (estimated)  required  for  completioa  of  existing  project 97, 000  00 

Amount  that  can  be  protitably  expended  in  fincal  year  endiug  June  30, 18H7  25,000  00 
Submitted  in  comnliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  186t)  and  1867. 

(See  Appendix  B  7.) 

8.  Maiden  River^  MoftsachuHelts, — The  present  project  was  adopted  in 
1882,  its  object  being  to  straighten,  widen,  and  deepen  the  natural  chan- 
nel by  dredging  from  its  mouth  up  to  the  second  draw -bridge,  at  a  coat, 
as  originally  estimated,  of  $40,000.  Previous  to  improvement  the  nat- 
ural channel  was  crooked  and  narrow,  and  had  barely  7  feet  of  water, 
which  the  adopted  i>roJect  woukl  improve  to  12  feet  at  mean  high  water. 

In  addition  to  the  amount  originally  estimated,  at  least  $7,0^  will  be 
required  to  complete  the  work  at  present  rates.  By  act  of  Congress  of 
August  2,  1882, 1 10,000  was  appropriated. 

The  total  amount  expended  to  June  30,  1884,  is  $10,000. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1885.  The 
channel  has  been  improved  from  its  mouth  to  the  draw-bridge  at  Mai- 
den, a  distance  of  l^  miles.  Its  least  width  is  now  50  feet,  with  70  feet 
at  turns,  with  12  feet  depth  at  mean  high  water. 

Amount  (estimated)  required  for  completion  of  existing  project ^T7,000  00 

Amount  thatcan  be  profitably  expended  in  tiscal^'ear  ending  June  30, 1887..     37,000  00 

Submitted  in  com)>liance  with  requirements  of  section  2  of  river  and 

harbor  acts  l''6G  and  1867. 

(See  Appendix  B  8.) 

9.  Harbor  of  Refuge  at  Cape  Ann,  Massachvsetta. — This  h^y  is  situated 
at  the  northeastern  extremity  of  Cape  Ann,  Massachusetts.  The  pro- 
jected improvement  contemplates  the  constrtiction  of  a  great  break- 
water for  the  foundation  of  a  '*  national  harbor  of  refuge  of  the  first 
class." 

No  project  for  this  improvement  has  yet  been  adopted.    The  estimated 
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cost,  determined  on  the  basis  of  a  preliminary  project,  is  $4,000,000. 
The  Board  of  Enuineers  constituted  July  28, 1884,  uuder  the  provisions 
of  the  act  of  July  5, 1884,  places  the  estimate  at  not  less  than  $5,000,000^ 
in  view  of  the  probable  insufficiency  and  irregularity  of  the  appropna* 
tioQ9,  and  adds  to  this  a  further  expenditure  of  not  less  than  $2,500,000^ 
for  buoyage,  lighting,  and  defense. 

In  the  river  and  harbor  act  of  July  6,  1884,  the  sum  of  $100,000  was. 
appropriated  for  this  work,  with  the  proviso — 

That  a  Board  of  three  eDgineen,  to  be  appointed  by  the  Sepretary  of  War,  shall 
decide  that  this  point  is  the  best  location  on  the  coast  between  Boston  and  Portland 
for  sach  a  h&rbor  that  shall  serve  all  the  uses  for  which  it  may  be  needed. 

No  expenditures  were  maile  prior  to  June  30,  1884. 

Daring  the  fiscal  year  ending  June  30, 1885,  investigations  have  been 
made  and  information  collected  concerning  this  and  neighboring  har- 
bors, under  the  instructions  of  the  Board  of  Engineers,  and  a  project 
for  the  construction  of  a  ^^  pier  on  Avery's  Ledge,  the  said  pier  to  form 
the  beginning  of  a  breakwater  at  Sandy  Bay,  should  additional  appro- 
priations be  made  by  Congress  forcontinuing  its  progress  in  the  future,'^ 
has  been  prepared  and  submitted  to  the  Department  by  the  officer  in 
charge,  and  is  now  under  consideration,  together  with  the  i>roper  ap- 
plication of  the  money  available. 

AmooDt  appropriated  by  act  approved  Jnly  5,  1884 |100,000  00 

July  1, 1885,  amonnt  expended  daring  fiscal  year,  exclusive  of  outstanding 
habllitiea  July  1,  1884 4,340  03 

July  1,  ie85,  amount  available 95.659  9T 

(See  Appendix  B  9.) 

KXAMINATIONS  AND  SUBVEYS  FOB  IMPBOVEMBNT  TO  COMPLY  WITH  ' 
SEQUIBBMENT8  OF  THE  BITEB  AND  HABBOB  ACT  OF  JULY  5,  1884. 

The  following  localities  were  examined  by  tbe  local  CDgineer  in  charge 
aDd  not  recommended  for  improvement: 

L  Harbor  at  Marbleheadj  MassachusettSj  for  repair  of  sea  wall.  (See 
Appendix  B  10.) 

2.  Harbor  at  8alem^  MassachusettSj  with  a  view  to  building  a  jetty  run- 
ning out  from  the  mainland  to  deep  tcater.    (See  Appendix  B  11.) 

3.  A  channel  from  Goose  Pointy  in  Plymouth  Harbor^  Ma^saehiisettSy  to 
the  wharf  of  th^  Cordage  Company.    (See  Appendix  B  12.) 

Reports  on  the  above  were  transmitted  to  Congress  and  printed  in 
House  Ex.  Doc.  No.  71,  Forty-eighth  Congress,  second  sesnion. 

And  it  appearing,  after  preliminary  examination  by  the  local  engi- 
neer, that  the  localities  were  worthy  of  improvement  by  the  General 
GoTemment,  Major  Raymond  was  charged  with  and  completed  the  fol- 
lowing, the  results  of  which  were  transmitted  to  Congress  and  printed 
as  executive  documents  of  the  Forty -eighth  Congress,  second  session: 

L  Harbor  at  Gloucester^  Massa4:husettSj  with  a  view  to  the  removal  of 
rock  obstructions.  Printed  as  House  Ex.  Doc.  No.  169.  (See  also  Ap- 
pendix B  1.3.) 

2.  Fort  Point  Channel^  Massachusetts.  Printed  as  House  Ex.  Doc.  No.  * 
1206.    (See  also  Appendix  B  14.) 

3.  Pawow  River^  Massiuhusetts.  Printed  as  House  Ex.  Doc.  No.  179, 
(See  also  Appendix  B  15.) 

i.  Harbor  at  Hingham,  Massachusetts.  Printed  as  House  Ex.  Doc.  No. 
137.    (See  also  Appendix  B  16.) 
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IMPROVEMENT  OF  HARBORS  AND  RIVERS  ON  THE  SOUTHERN   COAST 
OF  MASSACHUSETTS  AND   IN  BHODE  ISLAND  AND  CONNECTICUT. 

OflBcer  iu  charge,  Lieut.  Col.  George  H.  Elliot,  Corps  of  Engineers. 

1.  Harbor  of  Refuge  at  Hyannis^  Massachusetts. — This  harbor,  on  the 
northern  shore  of  Nantucket  Sound,  is  sheltered  by  a  breakwater  1,170 
feet  long,  constructed  by  means  of  several  small  appropriations,  which 
-were  made  from  time  to  time  in  the  years  1827  to  1838,  amounting  to 
^70,904.82.  It  was  not  as  strongly  built  as  we  would  now  bnihl  a  break- 
Vater  iu  a  locality  of  like  exposure,  and  from  1852  to  1882  the  sum  of 
-$52,452.76  was  expended  in  increasing  the  width  of  its  base  and  the 
-size  of  its  facing-stones  and  in  repairs.  It  is  now  in  fair  condition  and 
4ifi'ords  effective  shelter  for  the  anchorage  of  about  175  acres,  but  the 
•depth  of  water  inside  is  insufficient,  and  complaint  is  made  that  vessels 
drawing  more  than  15  feet  have  to  remain  outside  the  breakwater  in  an 
-exposed  position.  The  anchorage  undoubtedly  needs  deepening  to  meet 
the  requirements  of  the  great  amount  of  commerce  which  passes  through 
-Nantucket  Sound. 

This  is  the  only  harbor  for  refuge  between  Cape  Monomoy  and  Wood's 
Holl,  a  distance  of  33  miles.  A  branch  of  the  Old  Colony  liailroad  ter- 
minates here,  and  considerable  quantities  of  coal  and  lumber  are  landed 
at  Hyannis. 

July  1,  1884,  amount  available |^8  26 

July  1, 18c^5,  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1884 142  78 

July  1,1885,  amount  available 105  48 

(See  Appendix  C  1.) 

2.  Harbor  of  Refuge  at  Nantucket,  Massachusetts. — Nantucket  Harbor 
is  on  the  north  side  of  the  island  of  Nantucket.  It  has  deep  water  in- 
side, and  would  form  an  excellent  harbor  of  refuge  for  vessels  plying 
between  the  South  and  all  Atlantic  ports  north  of  Cape  Cod  were  it 
not  for  the  shoal  bar  which  obstructs  its  entrance.  In  the  distance  be- 
tween the  harbors  of  Martha's  Tineyard  (Vineyard  Haren  and  Edgar- 
town)  and  Provincetown,  about  100  miles,  the  only  harbor  for  refuge  at 
present  is  the  small  harbor  of  Hyannis,  on  the  north  shore  of  Nantucket 
Sound. 

Before  the  commencement  of  the  present  works  thefe  was  a  shoal 
1^  miles  in  width  outside  the  entrance,  through  which  shoal  the  chan- 
nel or  line  of  best  water  was  very  crooked  and  subject  to  changes  in 
location. 

The  ruling  depth  in  the  channel  was  about  6  feet  at  mean  low  water, 
and  it  has  been  about  the  same  as  far  back  as  we  have  any  record  of  it. 

The  present  approved  project  is  to  construct  jetties  of  riprap  stone 
projecting  from  either  side  of  the  present'entrance  to  the  harbor,  for 
the  purpose  of  concentrating  the  strength  of  the  tidal  currents  and  ex- 
cavating a  deep  channel  by  scour,  and,  at  the  places  where  the  full 
.  depth  required  will  not  be  reached  by  this  means,  to  complete  the  work 
by  dredging. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  3(»,  1885,  was  $12,030.14.  The  western  jetty  was  ex- 
tended 440  feet,  making  a  total  distance  of  3,955  feet  from  the  shore. 

A  project  was  submitti*d  by  the  engineer  officer  in  charge  for  the 
commencement,  with  the  amount  appropriated  by  the  act  of  July  5, 
1884,  of  the  construction  of  the  eastern  jetty,  which  wjis  referred  to 
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the  Board  of  Engineers  for  Fortifications  and  for  River  and  Harbor  Im- 
provement8,  and  the  eastern  jetty  will  be  commenced  on  the  locatioa 
decided  u})on,  and  will  be  carried  as  far  during  the  current  fiscal  year 
as  the  funds  will  permit. 

The  appropriation  will  be  entirely  exhausted  before  June  30,  1886. 

The  work  required  to  be  done  to  complete  the  existing  project  is  the^ 
coustroction  of  theeasternjetty,thecompletionof  the  western  jetty,  and 
the  excavation,  by  dredging,  of  so  much  of  the  channel  as  is  not  exca- 
vated by  tidal  scour. 

July  1,  1884,  amount  avaHable $ll,81d  89r 

Araoaot  appropiiatetf  by  act  approved  July  5,  1884 10, 000  OO 

21,818  sa. 

July  1,  188.'*,  amount  expended  during  fiscal  year,  exclusive  of 

ooutandingliabilitieis  July  1,1884 $11,907  81 

Jalv  i,  18r^,  ontstandiug  liabilities 1*22  33 

12,030  14^ 

Jnly  I,  1885,  amount  available 9,788  TS' 

(ReTifl^  amount  (ealiraated)  required  for  completion  of  existing  project.  26r>,000  00* 
Amonncthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18^7  100,000  QQ% 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  a^ta  of  1866  and  1867. 

(See  Appendix  C  2.)  * 

3.  WoixPs  Holl  and  Harbor  of  Refuge  at  WoocPs  Holl^  Massachusetts. — 
Before  the  coDimenceinent  of  the  improvement,  the  channel  of  this  strait;^ 
which  was  obstructed  by  bowlders  that  covered  the  bottom,  was  very 
narrow  and  crooked,  and  the  tidal  currents  were  from  4  to  5  miles  aik 
boor.  Even  with  steam,  only  small  vessels  of  about  8  tons  draught 
c<mld  pass  it  at  all  times,  and  for  them  it  was  dangerous.  In  Little- 
Harbw  there  was  a  bar  which  obstructed  the  approach  to  the  wharf  or 
the  United  States  Light-House  establishment,  and  on  which  there  was- 
bot  H  feet  at  mean  low  water,  or  5^  feet  at  extreme  low  water. 

In  185'3  aod  1854  $2,482.76  was  expended  in  the  construction  of  » 
breakwater  on  the  northern  side  of  Great  Harbor  to  close  a  passage- 
through  which  water  passed  in  storms  between  it  and  Buzzard's  Bay^ 
The  amount  was  insufficient  for  the  work,  and  the  remainder  of  the  cost 
was  bome  by  private  parties.  In  the  years  1879  to  1881  there  was  ex- 
pended $14,094.26  in  cutting  a  channel  through  the  bar  into  Little  Har> 
bor  130  feet  wide  and  10  feet  deep  at  mean  low  water,  and  in  widening 
tud  deepening  the  strait  into  Buzzard's  Bay. 

The  present  approved  project  consists  in  the  construction  of  retaining- 
walls,  a  hollow  pier  and  wharves  for  the  use  of  the  United  States  Fish 
Commission,  and  to  serve  also  as  a  coaling  station  for  the  Revenue  Ma- 
rine and  other  branches  of  the  public^ service,  and  as  a  harbor  of  refuge. 

No  appropriation  having  been  made  at  the  last  session  of  Congress 
tbe  work  is  suspended. 

The  amount  expended  on  this  project  at  the  close  of  the  fiscal  year 
ending  June  30, 1884,  including  liabilities  outstanding  at  that  date,  wa» 
$36Jil7.fi2,  and  the  result  was  the  comph^tion  of  all  the  retaining- walls^ 
and  the  excavations  of  the  trenches  for  the  pier-walls.  The  riprap. 
fuomlatiou  of  the  east  pier- wall  had  been  wholly,  and  that  of  the  south 
pier-wall  nearly,  completed.  About  one-fourth  of  the  masonry  of  the 
rast  pier-wall  had  been  completCil  and  the  masonry  of  the  south  pier- 
wall  had  been  commenced. 

The  amoont  expended  daring  the  last  fiscal  year,  including  liabilities 
OQtstanding  June  30, 1885,  was  $41,023.92.    The  m  isonry  walls  of  the 
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pier  basiii  were  completed.  The  interior  of  tbe  pierbaaiu  and  the  berths 
for  public  vessels  at  the  wharves  were  dredgred  to  the  required  depths, 
and  the  coal,  the  west,  and  the  cross  wharves  were  essentially  completed. 

The  cost  of  the  dredp^ing  required  for  foundations  and  to  prtivide 
berths  for  vessels  at  the  wharves  exceeded  what  was  anticipated,  and 
for  this  reason  the  wharfing  necessary  for  the  public  vessels  has  not 
been  fully  completed.  There  yet  remains  to  be  constructed  the  south 
and  east  wharves. 

In  addition  to  the  above  there  should  be  removed  a  larg^e  rock  (esti- 
mated at  22  tons)  from  the  strait  of  Wood's  Holl,  which  is  extreuiely 
dangerous  to  the  steamers  which  in  summer  esi)ecially  carry  immense 
numbers  of  passengers  daily  to  and  from  Nantucket  and  Martha's  Vine- 
yard. The  channel  is  very  narrow  and  the  tidal  currents  are  very  rapid 
and  irregular,  and  in  foggy  and  thick  weather  there  is  always  danger 
of  an  accident,  which  may  involve  great  loss  of  life.  The  cost  of  re- 
moval of  the  rock  will  not  exceed  $500. 

July  1,' 1884,  amount  available $16,087  92 

Amou lit  appropriated  by  act  approved  July  5,  1884 25, 000  00 

Repayment , 92 

41,088  84 
July  1,  IHHT),  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  lialnlities  July  1,  1884 $41,013  25 

July  1,  I8d5,  outstaudinir  liabilities 11  59 

41,024  84 

July  1,  1885,  amount  available 64  00 

C  Amount  (estimated)  required  for  completion  of  existiug  project 14, 000  00 

I  Amount  (estimated)  required  for  removal  of  dangerous  rock  in  strait  of 

!      Wood'sHoU 500  00 

]  Amount  that  can  be  profitably  expended  in  fiscal  year  enciing  June  30, 1887    14, 500  00 
J  Submitted  in  compliance  with  requirements  oif  section  2  of  river  and 
\     harbor  acts  of  1866  and  1867. 

(See  Appendix  C  3.) 

4.  Wareham  Harbor^  MaHsachn^etts. — This  harbor  is  an  estuary  at  tbe 
head  of  Buzzard's  Bay.  Its  commerce  is  chiefly  connected  with  the 
manufacture  of  iron,  and  depends  largely  on  the  transportation  of  ma- 
terial used  therein. 

Before  improvement  the  ruling  depth  in  the  harbor  was  about  7  feet 
at  mean  low  water  in  a  narrow  an<l  very  crooked  channel.  Long  Beach, 
a  narrow  sand-spit  at  the  mouth  of  the  harbor,  was  washed  and  abraded 
by  the  waves  and  currents  at  high  water,  and  the  material  was  carried 
into  and  shoaled  the  channel  inside. 

The  original  and  adopted  project  of  1871  for  the  improvement,  and 
its  subsequent  modification,  wa.s  to  straigiiten  the  channel  and  widen  it 
to  100  feet  in  the  upper  and  300  feet  in  the  lower  part.  The  depth  in 
the  upper  part  was  to  be  9  feet,  and  in  the  lower  part  10  feet  at  mean 
low  water. 

Work  under  this  project  was  finished  in  1876  by  the  completion  of  a 
channel  from  250  to  30i)  feel  wide  ani  10  feet  deep  at  mean  low  water 
in  the  lower  j)art  of  the  harbor,  and  a  channel  from  100  to  300  feet  wide 
and  n  feet  deep  through  and  above  the  upper  bar. 

The  cost  including  the  cost  of  some  work  at  Long  Beach,  was  $40,000. 
The  inesent  enlarged  plan,  the  one  now  in  j)rogress,  provides  for  mak- 
ing a  channel  250  feet  wide  and  10  feet  deep  at  mean  low  water  from 
Barney's  Point  down  to  the  entrance  to  the  harbor.  Above  Barney\s 
Point  the  width  of  the  channel  is  to  be  350  feet,  with  the  same  depth — 
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10  feet — as  below  that  point.  Tbe  plan  includes,  also,  the  raising  and 
stren^henin^  of  Ijoii^  Beach  to  carr3'  it  above  the  storm  waves  and 
currents  and  to  hold  it  there,  in  order  to  prevent  the  filling  of  the  im- 
prt)ved  chaunel  above  by  material  abraded  from  the  beach. 

The  amouut  expended  on  the  present  project  up  to  the  close  of  the 
Iscalyear  endin<:^  June  30,  1884,  including  liabilities  outstanding  at 
tbat  date,  was  $14,738.80;  and  the  result  was  a  channel  through  and 
above  the  upper  bar  to  the  wharves,  with  a  width  not  less  than  100  feet 
land  a  depth  of  10  feet  at  mean  low  water.  No  work  was  done  in  the 
lower  part  of  the  harbor  under  this  project. 

Long  Beach,  of  which  a  large  portion  was  originally  submerged  at 
low  water,  was  raised  above  high- water  storm  tides,  except  in  a  few 
places,  so  that  the  major  part  of  the  wash  of  sand  into  the  improved 
clianuel  inside  the  beach  had  been  sto))))ed. 

With  the  remainder  of' the  ap]nopriation  of  July  5, 1884,  it  is  proposed 
to  carry  on  the  work  of  improvement  according  to  the  present  approved 
project,  and  as  far  as  the  funds  will  permit.  It  is  expected  that  the  cur- 
rent contract  will  be  completed  and  the  approi>riation  of  July  5, 1884, 
will  be  exhausted  September  15, 1885. 

Tbe  work  required  to  complete  the  existing  project  will  be  the  exca- 
vation of  the  chaanel  to  its  full  width  and  depth  from  the  point  to  which 
it  will  be  carried  by  the  current  contract  down  to  the  deep  water  above 
Long  Beach.    There  will  also  be  required  the  expenditure  of  a  few  hun- 
-  dred  dollars  in  the  further  building  up  of  Long  Beach. 

Jul  J  1,1SB4,  amount  available , |261  20 

^mcimt  appropriated  by  act  approved  July  5, 1884 10, 000  00 

Kepayroent 10 

10,261  30 
Jnly  l,18lS>,  amount  expeiwled  during  fiscal  year,  exclusive  of 

cmtetandiug  liabilities  July  1,18-4 $1,103  55 

July  l,l8t3&,outetanding  liabilities tJ25  08 

1,728  63 

JDly1,li«^,  amouut  available 8,532  67 

f  Amount  (estimated)  required  for  completion  of  exi8tinj|^  project 19, 050  00 
Aoiount  that  can  be  profitably  expendfdiu  fiscal  year  eniliu^  J  uue  30, 1887.     19,050  00 
Sahrnitted  iu  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  C  4.) 

5.  Taunton  jBircr,  Massachusettit, — This  river  empties  into  Mount  Hope 
Bay,  a  name  given  to  that  part  of  Narragausett  Bay  lying  mainly  in 
Jtfassackusetts.  It  is  about  44  miles  in  length,  measured  along  its 
oonr,He. 

Taunton,  at  the  head  of  navigation,  requires  large  quantities  of  heavy 
articles  for  its  extensive  manufactures,which  depend  on  water  trans- 
portation for  successful  competition. 

Tlie  condition  ot  the  river  before  its  imi)rovement  was  commenced 
was  as  follows:  Beginning  at  the  mouth,  near  the  city  of  Fall  Kiver, 
for  6  miles  to  Somerset  it  had  sufficient  width  andde])th  for  the  largest 
coasting  vessels.  Thence  to  Dighton  the  ruling  depth  was  al>out  II 
feet  at  mean  high  water.  Fr»'m  Dighton  to  Berkeley  Bridge  the  chaunel 
was  narrow  and  obstructed  by  bowlders,  with  a  depth  of  not  more  than 
^i  or  8  feet  at  mean  high  water.  From  Berkeley  Bridge  to  Weir  the 
cfaaooel  depth  was  not,  in  places,  more  than  5  feet  at  mean  high  water. 
A  vessel  of  30  tons  burden  was  as  large  as  could  go  up  to  Weir.  Just 
Above  Weir  a  bridge  without  a  draw  crosses  the  river. 
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The  approved  project  of  1871  and  its  subsequent  modifications  pro- 
vides for  a  channel  60  feet  wide  and  II  feet  deep  fi»ni  Weir  Bridf^e  to 
the  Ship  Yard  ;  a  channel  80  feet  wide  (100  feet  at  the  bends)  and  11 
feet  deep  from  the  Ship  Yard  down  to  and  through  the  Kcedles  and 
Briggs'  Shoal ;  thence  to  Berkeley  Bridge  a  channel  of  the  same  width 
and  12  feet  dee]),  and  from  Berkely  Bridge  to  the  deep  water  at  Dighton 
the  channel  was  to  be  100  feet  wide  and  12  feet  deej).  The  depths  are 
estimated  from  high  water.  The  ledge  which  crosses  the  bottom  of  the 
river  at  Petei's  l*oint,  and  the  numerous  bowlders  which  lay  on  the, 
bottom  and  sides  of  the  channel  from  Weir  to  Dighton,  were  to  be  re- 
moved. 

The  amount  expended  on  the  improvement  of  the  river  up  to  the  close 
of  the  fiscal  year  ending  June  30, 1884,  including  the  liabilities  out- 
standing at  that  date,  was  $129,532.79. 

With  the  exception  that  but  40  feet  of  the  CO  feet  of  width  could  be 
dredged  between  the  bridge  at  Weir  and  the  Ship  Yard  on  account  of 
interfering  with  private  property,  and  that  on  account  of  the  hardness 
of  the  material  the  bends  in  the  80  foot  channel  could  not  in  all  cases 
be  dredged  to  their  width  of  100  feet;  the  channel  down  to  Berkeley 
Bridge  had  been  coin|)leted.  The  major  part  of  the  work  of  dredging 
below  the  bridge  had  been  done,  but  this  part  of  the  channel  still 
lacked  width  at  some  places.  The  channel  had  been  cleared  of  bowl- 
ders from  Weir  down  to  Berkeley  Bridge.  The  ledge  at  Peter's  Point 
had  not  been  removed. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  on  the  30th  June,  1885,  was  $4,937.65.  Between  the  1st 
and  15th  of  July,  1884,  the  channel  opposite  Wikamount  and  the  chan- 
nel just  above  Peter's  Point  were  widened  a^s  far  as  the  remainder  of 
the  funds  would  allow.  The  work  under  the  current  contract  has  re- 
moved the  major  part  of  the  gravel  and  bowlders  which  covered  the 
ledge  at  Peter's  Point.  A  considerable  portion  of  the  shoal  below  Peter's 
Point  has  also  been  removed. 

With  the  available  remainder  of  the  appropriation  of  July  5, 1884,  it 
is  )»roposed  to  carry  on  the  work  of  the  improvement  according  to  the 
approved  project,  for  the  completion  of  which  it  is  hoped  the  funds  will 
be  sufficient.  The  current  contract  will  complete  the  channel  from  the 
upper  part  of  the  Nook  down  to  the  lower  end  of  the  improvement  at 
the  deep  water  of  the  river  off  Dighton.  There  will  then  remain  the  en- 
largement of  t^e  channel  to  its  full  width  from  Berkeley  Bridge  down 
to  the  upper  part  of  the  Nook,  and  a  little  widening  of  the  channel  at  a 
few  places  above  the  bridge. 

The  completed  improvement  will  enable  three  and  four  masted 
schooners,  carrying  from  600  to  1,400  tons,  and  barges  of  equal  capacity, 
to  reach  Taunton.  The  estimated  cost  of  this  project  was  $94,000,  the 
entire  amount  of  which  has  been  a]>propriated. 

July  1,  1884,  amount  available |967  21 

Amount  appropriated  by  act  approved  J  aly  5,  1884 26, 500  00 

27,467  21 
July  1,  1885,  amount  expended  during  fiscal  year,  ezcinsive  of 

outstandiu*?  liabilities  July  1,  l^bA $3,163  53 

July  1,  1885,  outstanding  liabilitivs 1,774  12 

4,937  65 

Jjly  1,  ISS5,  amount  available 22,529  56 

(See  Api>eudix  C  5.) 
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6.  Pawtucket  River,  Rhode  Island. — The  Pawtucket  (or  Seekoiik) 
Eiver,  an  arm  of  Providence  River,  extends  from  Providence  to  Paw- 
tucket, a  distance  of  about  4^  miles,  and  forms  a  tidal  basin  of  about  1} 
square  miles.  Extensive  manufactories  are  carried  on  at  Pawtucket, 
which  has  a  population  of  about  3<),000. 

Before  improvement  the  channel  in  the  river  had  a  ruling  depth  of 
al>ont  5  feet  at  mean  low  water. 

The  original  project  for  the  improvement  of  this  river  jirovided  for  a 
channel  75  feet  wide  and  7  feet  deep  at  mean  low  water.  This  project 
was  completed  in  the  years  1868-'76, 

The  approved  jiroject  of  1883  provides  for  the  excavation  b.v  dredg- 
ing ot  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low  water  from 
the  deep  water  above  Ked  Bridge  to  the  ledge  opposite  Grant  &  Co.'s 
Wharf  at  Pawtucket ;  thence  the  excavation  by  l)lasting  of  a  channel 
through  the  ledge  to  PawtUQfeet  Bridge  of  the  same  dei)th  and  40  feet 
wide. 

The  amount  exi>ended  to  June  30, 1884,  was  $51,476  38.  The  channel 
had  been  excavated  to  a  width  of  75  feet  and  a  ruling  depth  of  7  feet 
atipean  low  water.  In  August,  1883,  a  thorough  survey  was  made,  in 
coiopliance  with  the  river  and  harbor  act  of  August  2,  1882,  and  a 
project  was  submitted  for  the  further  improvement  required  by  the  in 
creased  navigation  of  the  river. 

A  conti*act  was  then  made  for  the  work,  but  there  being  no  nearer 
available  damping  place  than  below  Prudence  Island  in  Narragansett 
Bay,  and  the  old  bridge  over  the  Pawtucket  below  the  work,  known  as 
the  Wasfaington  Bridge,  forming  an  obstruction  to  the  ]>8ssage  of  tows 
of  loaded  scows,  that  was  difficult  and  dangerous.  The  specifications  for 
the  work  did  not  require  it  to  commence  before  ten  days  after  the  re- 
moval of  this  bridge,  which  bad  been  provided  for  by  a  law  of  the  State 
of  Rhode  Island.  The  work  of  removal  commenced  in  June,  1884,  but 
at  the  end  of  the  fiscal  year  it  had  not  been  completed,  and  the  work 
OD  the  new  channel  had  not  been  commenced. 

It  is  exfiected  that  the  removal  of  Washington  Bridge  will  be  com- 
pleted and  that  the  work  under  the  current  contract  will  be  commenced 
within  a  few  weeks,  and  that  the  contract  will  be  completed  in  the  time 
agreed  on,  viz,  within  nine  months  froin  the  removal  of  the  bridge,  or 
before  the  Ist  of  May,  1886,  exhausting  the  appropriation. 

July  1,  ldS4,  aniouDt  available $529  58 

Amoajit  appropriated  by  act  approved  July  5,  1884 50,00  00 

50,529  58 
Jaly  1, 1885,  amoant  expended  dnring  fiscal  year,  exclasive  of  outstandiDg 
liabiiiticB  Jaly  I,  1884 1,242  06 

Jaly  1, 1885,  amount  available 49,287  52 

(Amoant  (estimated)  required  for  completion  of  existing  project 332, 478  00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887    75, 000  00 
Sabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  C  6.) 

7.  Promdenee  River  and  Narragansett  Bay^  Rhode  Island. --Providence 
River  is  an  estuary  of  Narragansett  Bay,  extending  from  Nayat  Point 
to  the  city  of  Providence.  Its  length  is  about  7  miles  and  its  width 
varies  from  1,000  feet  to  2  miles.  At  its  head  it  is  joined  by  the  Paw- 
tucket Biver,  extending  5  miles  further,  to  tlie  town  of  Pawtucket. 
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Before  the  improvement  of  the  river  was  commenced  in  1853,  at  one 
point  in  the  channel,  a  place  called  *'Tlie  Crook,"  at  the  junction  of 
Providence  River  with  the  Pawtucket,  the  available  low-water  depth 
was  but  4J  feet,  and  Bulkhead  Rock,  with  but  7  to  8  feet  of  water  upon 
it  at  low  water,  with  deep  water  around  it,  was  a  dangerous  obstruction 
between  Pawtuxet  Shoal  and  Field's  Point. 

There  was  expended  between  1852  and  the  3()tli  of  June,  1882, 
$290,459.34  in  deepening  the  channel,  first  to  9  feet,  then  to  12  feet, 
then  to  14  feet,  and  again  to  23  feet,  as  the  increasing  sizes  of  vessels 
and  the  growing  commerce  of  Providence  demanded.  Bulkhead  Rock 
was  also  removed  during  this  period  to  a  depth  of  20  feet  below  mean 
low  water. 

The  approved  project  of  1878,  modified  in  1882,  under  which  the  work  is 
now  in  progress,  provides  for  a  channel  25  feet  deep  and  300  feet  wide, 
suitable  for  large  ocean  vessels,  extending  from  Fox  Point,  in  the  city  of 
Providence,  to  the  deep  water  of  Narragansett  Bay,  and  for  an  anchor- 
age basin  between  Fox  and  Field's  points,  of  the  following  dimensions 
in  cross-sections,  viz  :  300  feet  wide  at  a  depth  of  25  feet,  600  feet  wide 
at  a  depth  of  20  feet,  725  feet  wide  at  a  depth  of  18  feet,  940  feet  wide 
at  a  depth  of  12  feet,  and  1,060  feet  wide  at  a  depth  of  6  feet. 

The  25-foot  channel  has  been  laid  out  in  straight  reaches  (with  en- 
largements at  the  angles),  with  a  view  to  lighting  them  by  range  or  lead- 
ing lights,  such  ns  are  in  use  in  sin)ilar  cases  in  Chesapeake  Bay,  Del- 
aware River,  and  other  localities,  if  it  should  be  found  necessary. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1884,  including  liabilities  outstanding  at 
that  date,  was  $125,846  49. 

At  that  date  about  one-half  of  the  excavation  required  for  the  anchor- 
age basin  above  Field's  Point  had  been  done.  Bulkhead  Rock  had  been 
removed,  and  the  condition  of  the  six  straight  reaches  into  which  the 
25-foot  channel  300  feet  wide  is  divided,  was  as  follows :  The  Fox  Point, 
the  Sassafras  Point,  and  the  Field's  Point  reaches  had  been  completed  ; 
the  Pomham  Reach  had  been  commenced,  and  the  Pawtuxet  and  Gas- 
pee  reaches  had  each  been  excavated  to  a  width  of  200  feet. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30,  1885,  was  $84,334.47.  The  Pomham  Reach  and 
the  Pawtuxet  Reach  were  excavated  to  their  full  width  of  300  feet  and 
full  depth  of  25  feet.  The  turn  at  the  upi)er  end  of  the  Pomham  Reach 
was  widened  to  420  feet,  and  the  turn  at  the  upper  end  of  the  Pawtuxet 
Reach  was  widened  to  440  feet,  with  the  same  depth  as  in  the  main 
channel.  There  has  now  been  excavated  a  continuous  ship  channel  25 
feet  deep  and  not  less  than  300  feet  wide  from  Fox  Point,  in  the  city 
of  Providence,  to  Sabine's  Point  Light. 

Under  date  of  December  20,  1884,  the  Senate  ]>assed  a  resolution 
calling  on  the  Secretary  of  War  lor  an  estimate  of  the  cost  of  removing 
Green  Jacket  Shoal  in  that  i)art  of  the  river  which  constitutes  the  har- 
bor of  Providence.  For  the  report  of  the  Engineer  officer  in  charge, 
es  imating  the  i>robable  cost  of  the  work  at  $112,346.25,  see  Api)eudix 
0  7. 

To  com])lete  the  25foot  channel  300  feet  wide  to  the  deep  water  of 
Narragansett  Bay  there  remains  the  increasing  to  300  feet  the  200  feet 
of  width  already  excavated  in  the  lowest  (the  (iaspce)  reach.  There 
also  remains  for  the  completion  of  the  existing  jnoject  the  ivmainder 
of  the  excavation  of  the  anchorage  basin  between  Fox  and  Field's 
points. 
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July  1.  18M»  amount  available $Q,fil8  00 

Anioaut  appropriated  by  act  approved  July  5,  18*^4 Hr>,  000  00 

Kf paymeuts 136  14 

87  754  14 
July  1,  IftSTi,  amonnt  expended  during  fi.seal  year,  exclusive  of 

ontiitandiDg  liabilities  July  1,  lr»84 ^4, ^'Mt  05 

July  1»  1^85»  ontstaud ill ff  liabilitieH 3  w2 

H4,334  47 

Joly  1, 1?^'»,  amount  available 3, 419  67 

r  Amount  (estimated)  required  for  completion  of  exist  iuj(  project 23r>,  000  00 

I  Amount  that  can  be  phiritably  expended  in  tiHcal  year  ending  June  30, 18H7  100, 000  00  . 
I  Sukiuitted  in  complinnc*)  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  18i)7. 

(See  Appendix  C  7.) 

8.  Xeicport  Harbor,  Rhode  Island. — Tliia  harbor  is  on  the  main  en- 
trance to  Narrai^aDBett  Bay.  It  is  one  of  the  most  important  harbors 
oil  the  coast,  providing  a  safe  roadstead  and  anchorage.  Newport 
itM?lf  is  upon  an  inner  harbor,  separated  from  Narragansett  Bay  by 
(i<»at  Island  and  a  breakwater  which  extends  northerly  from  the  island 
aUmt  1,400  feet. 

Before  improvement  the  capacity  of  the  inner  harbor  was  limited  by 
»h<>als,  and  it  was  not  adequate  to  the  number  and  size  of  vessels  seek- 
ing it  for  refuge.  The  southern  (the  main)  entrance  was  obstructed  by 
a  bar  which  stretched  out  from  Goat  Island,  and  the  general  business 
wbanes  of  the  city  could  not  be  reached  at  low  tide  by  vessels  draw- 
ing more  than  8  feet. 

The  original  project  and  its  subsequent  modifications,  under  which 
work  is  now  carried  on,  are  substantially  as  follows :  Deepening  the 
Mmthem  entrance  to  15  feet  at  mean  low  water,  cutting  away  a  portion 
of  the  spit  which  stretches  out  from  the  southerh  end  of  Goat  Island 
to  the  same  depth,  and  constructing  a  jetty  on  the  southwest  vshore  of 
the  island  to  arrest  the  drift  of  littoral  sand  and  gravel  into  the  en- 
trance to  the  harbor ;  deepening  to  13  feet  at  mean  low  water  the  area 
included  between  the  13-foot  curve  on  the  west,  a  line  drawn  from  the 
»(>athwest  comer  of  Perry  Mill  Wharf  to  Lime  Kock  on  the  south,  the 
harlwr  line  on  the  east,  and  a  line  drawn  parallel  to  and  50  feet  from 
the  city  wharf  on  the  north  ;  deepening  to  10  feet  at  mean  low  water 
the  ari'a  northwest  of  a  line  drawn  from  Lime  Kock  through  the  spin- 
dle which  is  in  the  southeast  part  of  the  harbor,  and  excavating  a 
channel  10  feet  deep  at  mean  low  water  along  and  outside  the  harbor 
Viue  south  to&)K)iut opposite  the  GasComimuy-s  Wharf.  The  additional 
I»lanH  of  the  Inst  year  include  the  excavating  of  a  channel  750  feet  wide 
ami  15  feet  deep  at  mean  low  water  around  and  to  the  eastward  of  the 
<h»lphin  which  marks  the  Goat  Island  Spit,  cutting  away  the  spit  to  a 
depib  of  15  feet  at  mean  low  water  northward  to  a  line  drawn  from  the 
dolphin  to  clear  the  permanent  dock  at  Fort  Adams  by  100  feet,  and 
the  coDstroction  of  additional  jetties  on  the  westeru  shore  of  Goat 
IMiiud. 

The  amoant  expended  up  to  the  close  of  the  fivscal  year  ending  June 
'X  18.S4,  iuclading  liabilities  outstanding  at  that  date,  was  $73,141.23, 
'itli  the  following  results:  A  jetty  on  the  southwest  shore  of  Goat 
Inland.  150  feet  long,  had  been  constructed,  and  the  northern  angle  be- 
tw«-i*n  it  and  the  shore  quickly  iilleil  with  sand  and  gravel,  showing  its 
«^iHt>  ;  a  €onsi<lerable  part  of  the  southern  entrance  andthesi)it  south 
"f  Ocwt  Inland  had  l>een  excavated,  first  to  12  feet  and  afterward  to  13 
f*H  at  mean  low  water;  of  the  area  to  be  deepened  to  13  feet  within  the 
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harbor,  about  58  acres,  or  two-thirds,  had  been  completed,  except  at  a 
few  places  in  the  northern  part  of  the  harbor,  where  the  material  was 
found  too  hard  for  the  dredge  used  in  the  work,  and  except  that  a  bulk- 
head was  left  in  the  extreme  northeast  portion  of  the  harbor  to  jirotect 
an  anchorage  for  small  vessels.  Many  large  bowlders  had  been  re- 
moved from  the  bottom  of  the  harbor.  No  work  had  been  done  in  the 
area  to  be  dredged  to  10  feet  at  mean  low  water. 

The  amount  expended  during  the  last  fiscal  year  was  $13,825.43,  and 
the  results  were  the  widening  to  60  feet  and  deepening  to  10  feet  at 
mean  low  water  1,0S0  feet  in  length  of  the  channel  outside  the  harbor 
line  in  the  southern  part  of  the  harbor;  an  increase  of  about  5.72  acre« 
in  that  part  of  the  harbor  designed  to  be  deepened  to  13  feet  at  mean 
low  water ;  the  completion  of  the  channel  15  feet  deep  and  750  feet  wide 
around  and  to  the  eastward  of  the  dolphin  on  Goat  Island  Spit  (the 
area  dredged  at  this  place  being  6.5  acres),  and  an  increase  of  224  feet 
in  the  width  between  the  15  foot  curves  at  the  southern  entrance  to  the 
harbor.  The  area  of  the  spit  removed  to  a  depth  of  15  feet  at  mean 
low  water  in  the  latter  work  was  about  2.76  acres,  and  at  the  end  of  the 
fiscal  year  this  work  was  still  in  progress. 

With  the  available  remainder  of  the  appropriation  of  July  5,  18S4, 
the  removal  of  the  spit  south  of  Goat  Island  to  a  depth  of  15  feet  at 
mean  low  water  will  be  continued,  the  bowlders  uncovered  in  recent 
dred^dng  within  the  harbor  will  be  removed,  and  the  jetty  on  the  south- 
west shore  of  Goat  Island  will  be  repaired,  raised,  and  extended.  The 
current  contract  is  to  be  completed  August  1,  1885.  The  current  ap- 
propriation will  be  exhausted  during  the  fiscal  year  ending  June  30, 1880. 

The  work  required  to  be  done  to  complete  the  existing  project  is  the 
remainder  of  the  cutting  away  of  the  spit  south  of  Goat  Island  to  15 
feet  depth,  and  northward  to  a  line  drawn  from  the  Dolphin  to  clear 
the  permanent  dock  at  Fort  Adams  by  100  feet,  the  remainder  of  the 
excavation  within  the  harbor  of  the  anchorage  area  of  13  feet  depth, 
and  the  excavation,  also  within  the  harbor,  of  the  anchorage  area  of  10 
feet  depth.  Also  the  completion  of  the  system  of  jetties  outside  of  Goat 
Island  to  arrest  the  drift  of  littoral  sand  and  gravel  into  the  harbor  en- 
trance. 

July  1,  18S4,  amount  available |60  80 

Amount  appropriated  by  act  approved  July  5,  1884 20, 000  00 

20,060  80 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1884 111,217  13 

July  1,  1885,  outstanding  liabilities 2,608  30 

13,825  43 

July  1,  1885,  amount  available 6,2:<5  37 

(Amount  (estimated)  required  for  completion  of  existing  project 67, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887    50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Api>endix  C  8.) 

9.  Harbor  of  Refuge  at  Block  Island,  Rhode  Island, — Before  the  con- 
struction of  the  present  harbor  of  refuge  Block  Island  had  no  harbor 
which  afforded  protection  for  decked  vessels.  The  only  ones  used  were 
open  boats,  which  on  the  ai)proach  of  storms  were  hauled  up  on  the 
beach  by  oxen.    Tlie  largest  of  these  boats  were  of  about  10  tons  burden. 

The  original  project  and  its  subsequent  mod iticat ions  provided  for  a 
harbor  of  refuge  on  the  eastern  side  of  the  island,  consisting  of  an  in- 
ner harbor  for  the  protection  of  small  vessels  and  an  exterior  harbor  for 
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large  ones.  The  former  was  to  be  about  250  to  300  feet  in  area,  and  in- 
closetl,  with  the  exception  of  an  opening  60  feet  wide  in  the  clear  on  the 
seaside,  by  timber  crib-work  filled  with  stoncH,  and  resting  on  a  riprap 
foandation.  The  exterior  harbor  was  to  be  formed  by  a  riprap  break- 
water, desij^ed  to  intercept  the  waves  from  the  eastward,  and  the  beds 
of  both  harbors  were  to  be  cleared  of  bowlders. 

The  next  project  (1881)  was  to  build  a  masonry  wall  on  the  east  side 
of  the  inner  harbor  in  lieu  of  the  old  crib  work  on  that  side,  which  was 
in  danger  of  breaking  down  in  storms,  and  also  to  protect  the  cliff 
which  lies  to  the  eastward  of  the  haibor,  the  material  of  which  was 
carrietl  by  the  current  into  the  harbor,  decreasing  its  depth. 

The  project  for  the  work  now  in  progress  provides  for  filling  the  gap 
in  the  main  breakwater  under  the  provisions  of  the  act  of  July  5,  1884, 
appropriating  $15,000  for  impn»ving  Ihe  breakwater.  This  gap,  200 
feet  in  length  and  1,400  feet  from  the  shore,  h«nd  been  left  for  the  con- 
venience of  vessels  getting  in  and  out  of  the  harbor,  but  it  was  found 
to  let  in  too  much  of  the  sea  in  stormy  weather,  interfering  with  the 
usefulness  of  the  harbor. 

Tlie  inner  harbor  and  the  main  breakwater,  built  in  prolongation  of 
the  eastern  side  of  the  inner  harbor,  and  extending  1,900  feet  from  the 
shore,  were  constructed  in  the  years  1870  to  1879,  inclusive.  The  util- 
ity of  the  work  at  once  became  apparent.  In  stormy  weather  the  inner 
harbor  especially  was  filled  with  fishermen  and  coasters,  and  it  soon 
became  necessary  to  increase  its  depth  from  7  feet — to  which  it  had 
been  dredged  in  the  first  instance — to  9  feet  at  mean  low  water. 

In  1883  a  strong  jetty  was  built  out  from  the  cliff  to  the  eastward  of 
the  inner  harbor,  and  a  masonry  wall  was  constructed  on  the  inside  of 
the  crib- work  forming  the  eastern  side  of  the  inner  harbor  for  the  pur- 
poses before  mentioned.  The  total  expenditures  up  to  June  30,  1884, 
inclodiDg  liabilities  outstanding  at  that  date,  were  |30(),859.98. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1885,  was  $12,065.11,  and  the  result  was  the  fill- 
ing of  the  whole  length  of  the  gap  nearly  up  to  mean  low  water,  but  not 
to  the  full  width  of  the  breakwater  at  that  level.  The  width  of  the 
filling  at  top  on  June  30,  1885,  was  about  10  feet. 

The  Senate,  December  8, 1884,  passed  a  resolution  calling  for  informa- 
tion respecting  the  necessity  of  enlarging  the  inner  harbor  and  its  prob- 
able cost.  The  rei>ort  of  the  Engineer  officer  in  charge,  in  which  be  es- 
timates the  cost  at  $46,189,  will  be  found  in  Appendix  C  9. 

With  the  remainder  of  the  funds  available  it  is  proposed  to  carry  the 
filling  of  the  gap  in  the  breakwater  as  high  as  they  will  admit.  'Ihe 
appropriation  of  July  5,  1884,  will  be  exhausted  August  31, 1885. 

The  work  which  will  be  required  to  be  done  to  complete  the  present 
project  will  be  the  filling  of  the  gap  to  its  full  height  of  6  feet  above 
mean  high  water  and  its  full  width  at  top  of  25  feet. 

Attention  is  invited  to  the  statement  concerning  the  condition  of  the 
wharf  in  the  inner  harbor  of  refuge  at  Block  Island  contained  in  the 
report  of  the  Engineer  officer  in  charge,  Appendix  0  9. 

July  1, 18&I,  ftmonnt  aTailable $3,140  02 

Amofint  appropriatcMl  by  act  approved  July  5, 1884 15, 000  00 

IH, 140  02 
Joly  1,  1885,  amooDt  expended  during  fiscal  year,  exclusive  of 

ootatanding  liabilities  July  1,  1884 |7,849  29 

Jmly  1, 1885,  outstanding  liabilities 4,215  &Z 

12,065  11 

«^iily  1, 1885^  amoant  available 6,074  91 
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(Amount  CestiiuAted)  required  for  completion  of  existing  project $24, 000  00 
Anioiintthatcan  beprolitablyexpended  in  iiHcal  yeareuding  June.'W,  1887    24,000  00  , 
Submitted  in  compliance  with  requirements  of  secticm  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  C  9.) 

10.  Little  Narragansett  Bay,  Rhode  Island  and  Connecticut^Little 
Narragansett  Bay  lies  on  the  nortli  side  of  the  eastern  entrance  from 
the  ocean  into  Long  Island  Sound ;  Pawcatuck  River,  upon  which  is 
situated  the  flourishini]^  commercial  and  manufacturing  town  of  West- 
erly, R.  I.,  enjpties  into  the  eastern  side  of  the  bay,  and  has  been  im- 
proved by  the  United  States. 

The  navigable  draught  of  water  through  the  bay  before  improvement 
was  about  4J  feet  at  mean  low  water,  and  this  depth  limited  the  navi- 
gation of  Pawcatuck  River. 

The  project  of  1878  for  the  improvement  of  the  bay  provided  for 
a  channel  200  feet  wide  and  7J  feet  deep  at  mean  low  water,  extending 
from  the  entrance  to  the  bay  to  the  mouth  of  the  Pawcatuck,  and  the 
removal  of  the  bowlders  which  then  obstructed  navigation,  and  any 
others  which  the  excavation  of  the  channel  might  develop.  Subse- 
quently it  was  determined  to  clear  away  some  large  bowlders  which 
interfered  with  steamboat  navigation  between  this  channel  and  Watch 
Uill,  an  important  place  of  summer  resort.  The  estimated  cost  of  the 
improvement  was  $51,000. 

The  project  was  completed  m  the  fiscal  year  1883-'84.  The  main 
channel  as  projected  was  excavated  to  its  full  width  and  depth,  and  the 
channel  to  Watch  Hill  was  increased  from  90  to  165  feet  in  width  by  the 
removal  of  bowlders.  Vessels  drawing  10  feet  of  water  can  now  reach 
the  mouth  of  the  Pawcatuck  River  at  high  water,  but  the  full  benefit  of 
the  improvement  cannot  be  utilized  until  fuither  deepening  of  that 
river  to  enable  vessels  of  the  same  draught  to  reach  the  important  man- 
ufacturing town  of  Westerly. 

The  remainder  of  the  last  appropriation  for  this  work  is  reserved  for 
comparative  surveys  of  Sandy  Point,  atf  the  entrance  to  the  bay,  which 
seems  to  be  affected  by  the  construction  of  the  breakwater  in  Stoning- 
ton  Harbor,  and  for  range-marks  on  Pawcatuck  Point  to  guide  through 
the  new  channel.  The  total  cost  of  the  completed  improvement  was 
$35,856.96. 

July  1,  1884,  amount  available $143  04 

July  1 ,  18r5,  amonnt  available 143  04 

(See  Appendix  C  10.) 

11.  Harbor  of  Refuge  at  Stonington,  Connecticut. — Stonington  Harbor 
lies  on  the  north  side  of  the  eastern  entrance  from  the  ocean  into  Long 
Island  Sound. 

Originally  it  was  an  open  bay,  unprotected  from  southerly  storms  and 
obstructed  by  a  shoal,  having  at  low  water  a  depth  of  but  6  feet  at  the 
shoalest  part.  This  shoal  nearly  filled  the  inner  harbor,  and  left  bat  a 
narrow  channel  on  either  side,  of  a  depth  insufiieient  to  permit  vessels 
of  12  feet  draught  to  reach  the  upper  wharves  at  low  wHter. 

A  short  breakwater  was  constructed  in  1828-'31,  at  a  cost  of  $34,776.65, 
for  the  protection  ot  the  commerce  of  the  town  of  stonington.  The  orig- 
inal project  of  1871  for  the  further  improvement  of  this  harbor,  and  its 
subsequent  modification,  under  which  the  work  is  now  carried  on,  em- 
braced dredging  in  the  upper  harbor  to  secure  an  increased  depth  for 
the  accommodation  of  the  local  ship])ing  interests,  and  the  construction 
of  two  breakwaters  in  the  outer  harbor,  designed  to  inclose  a  large  an- 
chorage or  harbor  of  refuge  in  southerly  storms  ibr  general  commerce, 
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and  also  to  protect  the  shipping  in  the  upper  harbor.  One  of  these 
breakwaters — the  western — was  to  be  built  out  from  Waniphassuck 
Point,  the  southwestern  limit  of  the  harbor,  and  extend  out  about  2,000 
feel;  and  the  other,  the  eastern,  the  construction  of  which  is  now  in 
progress,  was  to  extend  from  the  vicinity  of  Bartlett's  Reef  to  the  Mid- 
dle Gronud.  The  western  breakwater  was  completed  in  1880,  at  a  cost 
of  |ia3,190.    The  amount  expended  in  dredging;  was  about  $45,000. 

The  amount  ex|>en<led  upon  the  eastern  breakwater  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1884,  including  liabilities  outstanding  at 
that  date,  was  $79,943.66,  and  its  length  at  that  date  was  1,645  feet. 

The  amount  exp<'nded  during  the  fiscal  year  ending  June  30,  1885, 
iocliiding  liabilities  outstanding  at  that  date,  was  $9,632.52,  and  the  re- 
sult was  an  extension  of  205  feet  on  the  western  end  of  the  eastern  break- 
water.   Its  total  length  at  the  close  of  the  year  was  1,850  feet. 

No  appropriation  having  been  made  at  the  last  session  of  Congress, 
the  work  is  suspended. 

The  position  of  the  western  end  of  the  eastern  breakwater  has  not 
been  determine<l,  but  it  will  probably  be  found  necessary,  in  order  to 
afford  all  the  protection  desired,  to  extend  the  breakwater  at  least  until 
it  intersects  a  range  from  Stouiugton  Light  to  the  middle  of  Wicopessit 
hlaud.  It  may  then  be  found  desirable  to  carry  it  still  further,  possi- 
bly, to  the  range  from  Stonington  Light  to  the  eastern  end  of  Fisher's 
Uland.  In  the  former  case  the  additional  length  required  will  be  about 
720  feet,  and  in  the  latter  1,420  feet.  The  cost  to  complete  cannot  be 
stated  with  accaracy,  on  account  of  the  uncertainty  in  regard  to  prices 
at  which  fntnre  contracts  may  be  let;  but  a  fair  estimate  would  proba- 
bly be  $53,000  for  the  shorter  line,  and  $101,000  for  the  longer  one. 
There  will,  therefore,  be  required  to  be  provided  by  future  appropriation 
at  teast  the  sum  of  $53,000,  and  by  reason  of  the  great  danger  to  navi- 
fatioQ  which  the  western  end  of  the  breakwater  now  is,  and  will  be  until 
it  i8  completed  and  a  light-house  and  fog-signal  are  erected  upon  it,  it 
iA  rery  desirable  that  the  whole  amount  required  to  finish  the  break- 
water be  granted  at  the  next  session  of  Congress. 

The  completion  of  this  work  will  afford  a  thoroughly  protected  an- 
chorage for  vessels  drawing  18  feet  of  water,  and  a  harbor  of  refuge  for 
the  immense  commerce  which  daily  passes  between  Long  Island  Sound 
and  the  eastward. 

Jaljl.taB4,amoant  available |56  34 

AoMiaiit  appiopriated  by  act  approved  July  5, 1884 10, 000  00 

10,056  34 
ioir  1,  me5,  amoQDt  expended  during  fiscal  year,  exclnsiveof 

oatAUodioK  liabilitied  July  1.1884 |9,622  15 

iiil>  KL'M&,outaUnding  liabilities 10  17 

9,632  32 

July  l.l!*^, amount  available 424  02 

'^  AnuKint  (eatimatecl)  required  forc<Hnpletion  of  existiDg  project 53.000  00 

,  Aniofint  that  can  be  profitably  expended  in  fiacal  year  ending.  J nne  30,lcJ87    53, 000  00 
)  <«iibinittt-d  in  ronipliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

•See  Apfiendix  O  11.) 

EXAHUf ATIO?l8   AND  SURVEYS  FOR  IMPROVEMENT  TO   COMPLY  WITH 
Rfi^^riREMBNTS  OP  THE  RIVER  AND  HARBOR  ACT  OF  JULY  5,  1884. 

It  appearing,  after  preliminary  examination  by  the  local  engineer, 
il»at  the  loealitiefi  were  worthy  of  improvement  by  the  General  Govem- 


Digitized  by 


Google 


80  REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

ment,  Lieuteuaut  Golouel  Elliot  was  charged  with  and  completed  the 
follow  iiig,  the  results  of  which  were  transiuitred  to  Congress  and  printed 
as  Executive  Documents  of  the  Forty  eighth  Congress,  second  session. 

1.  Earhor  atByannia^  Massachmetts^  with  a  view  of  deepening  the  har- 
bor.    Printed  as  House  Ex.  Doc.  No.  96,     (See  also  Appendix  C  12.) 

2.  Paiocatuck  River^  Rhode  Island.  Printed  as  House  Ex.  Doc.  No. 
183.    (See  also  Appendix  C  13.) 

3.  Warren  River ^  Rhode  Island,  with  a  view  to  the  re^noval  of  obstruc- 
tions frovi  the  channel.  Printed  as  House  Ex.  Doc.  No.  133.  (See  ali?o 
Appendix  C  14.) 

IMPROVEMENT  OF  CONNECTICUT  RIVER,  MASSACHUSETTS  AND  CON- 
NECTICUT, AND  OF  RIVERS  AND  HARBORS  ON  LONG  ISLAND  SOUND, 
CONNECTICUT,  AND  NEW  YORK ;  IMPROVEMENTS  IN  THE  VICINITY 
Ol  THE  CITY  OF  NEW  YORK,  OF  HUDSON  RIVER,  AND  OF  THE  HAR- 
BORS AT  RONDOUT    AND   SAUGERTIES,  NEW  YORK. 

Officer  in  charge,  Lieut.  Col.  Walter  McFarland,  Corps  of  Engineers. 

1.  Connecticut  River  J  Massachtiselts  and  Connecticut,  Above  Hartford, — 
From  Holjoke,  Mass.,  34  miles  above  Hartford,  down  to  Enfield  Falls 
or  Rapids,  a  distance  of  18  miles,  there  is  a  fair  channel  4  to  5  feet  deep. 

The  Enfield  Rapids,  which  cover  a  stretch  of  river  about  5  miles  in 
length,  have  a  total  fall  of  32  feet.  The  bed  of  the  river  is  rocky  and 
uneven. 

The  Connecticut  River  Company  years  ago  constructed  a  small  canal 
around  these  rapids,  which  allows  vessels  80  feet  long  and  of  3  feet 
draught  to  pass  through. 

From  the  foot  of  Enfield  Rapids  to  Hartford,  a  distance  of  11  miles, 
the  river  has  a  broad  sandy  bed,  with  from  3  to  4  feet  water  upon  it. 
Under  a  project  approved  in  1871,  improvement*  have  been  made  by 
the  construction  ot  wing-dams  and  dredging.  One  hundred  thousand 
dollars  have  been  appropriated  for  this  part  of  the  river,  and  there  is 
now  a  balance  on  hand  of  $24,372.72. 

The  only  work  done  during  the  past  year  was  reinforcing  with  riprap 
the  shore  end  of  the  Farmington  wing-dam. 

In  1880  a  project  was  submitted  for  building  a  canal  from  the  head 
of  Enfield  Rapids  to  Hartford.  This  canal  was  to  be  130  feet  wide  and 
10  feet  deep  on  the  levels,  and  was  to  have  locks  200  feet  long,  50  feet 
wide,  and  8  feet  depth  of  water  over  the  mitersills.  The  estimated  cost 
of  this  prqject  was  $1,322,805,  but  it  was  not  considered  advisable  to 
commence  the  construction  with  a  less  sum  thau  $450,000,  which  has 
not  .vet  been  appropriated. 

The  funds  on  hand  from  the  previous  appropriations  are  sufficient  for 
any  temporary  improvement  that  may  be  required  during  the  fiscal 
year. 

The  benefit  to  be  secured  by  a  permanent  improvement  would  be  the 
reduction  of  the  cost  of  transportation  of  bulky  articles  to  a  large  man- 
ufacturing region  now  wholly  dependent  upon  railroads. . 

July  1,  1834,  amount  available $20,285  38 

July  I,  lb8o,  amount  expended  daring  fiscal  year,  exclasive  of  ontstandiug 
liabililiea  July  1,  Iti84 1,912  66 

July  1,  1885,  amount  available 24, 372  72 

Below  Hartford, — The  river  distance  from  Hartford  to  Long  Island 
Sound  at  Saybrook  Point  is  about  50  miles,  and  this  part  of  the  river 
had  formerly  an  available  depth  over  the  bars  of  about  5  feet.    Dredg- 
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iDfr  had  been  carried  on  by  private  parties  up  to  1870,  and  from  1870  to 
1880  by  the  Government;  small  jetties  and  wing-dams  had  also  been 
bailt  between  Hartford  andMiddletown,  and  at  the  bar  at  the  mouth  of 
the  river.    No  permanent  benefit  was  derived  from  this  work. 

In  1880  a  project  for  the  permanent  improvement  of  this  part  of  the 
river  was  approved,  which  provided  for  obtaining  a  channel  200  feet 
wide  and  9  feet  deep  at  low  water,  from  Hartford  to  Long  Island  Sound,  by 
the  rectification  and  protection  of  the  banks  between  Hartford  and  Mid* 
dletown  (a  distance  of20  miles),  by  the  construction  of  permanent  works, 
by  coofiuing  the  current  with  training- walls,  and  by  such  additions  to 
the  jetties  at  Say  brook  and  such  annual  dredging  as  might  become  nec- 
essary, the  cost  of  which  could  not  then  be  determined. 

The  estimated  cost  of  this  permanent  improvement  from  Hartford  to 
Dividend  Bar,  12  miles  below  Hartford,  in  which  distance  the  worst 
shoals  occurred,  was  $330,000,  of  which  $135,000  have  been  appropri- 
ated. Only  two  permanent  works  have  been  built,  a  training- wall  at 
Harttbrd  Bar  and  another  at  Dividend  Bar,  the  cost  being  $37,500. 

At  Say  brook  the  eastern  jetty  has  been  carried  out  to  the  full  length 
proposed,  and  the  western  jetty  completed. 

Amounts  varying  from  $5,000  to  $10,000  have  been  annually  spent  in 
dredging  between  Hartford  and  Middletown. 

Daring  the  past  fiscal  year  a  channel  120  feet  wide  and  12  feet  deep, 
at  low  water,  has  been  dredged  between  the  jetties  at  Say  brook. 

The  west  jfttty  at  Saybrook  has  been  extended  270  feet,  and  100,936 
cobic  yards  of  material  have  been  dredged  from  the  bars  between  Hart- 
ford and  Pistol  Point,  a  distance  of  14  miles ;  the  channels  dredged  are 
75  feet  wide  and  9  feet  deep. 

The  protection  of  the  caving  banks  of  this  river  is  a  work  of  great  and 
immediate  importance ;  and  for  its  rapid  prosecution,  and  for  such  dredg- 
ing as  may  be  necessary,  it  is  recommended  that  the  sum  of  $100,000  be 
appropriated. 

JaW  1, 1984,  amoant  available ., $2,896  55 

Aaoimt  appropriated  by  act  approved  J  aly  5.  1834 35,000  00 

37,896  55 
July  1, 1885,  amoant  expended  during  fiscal  year,  exolnsive  of 

MUtaodlng  liabilities  Joly  1,  1884 $23,670  65 

Jaly  1, 1885,  ontatanding  Uabilities 6,412  39 

32,083  04 

ioly  1, 1885,  amoant  available 5,813  51 

(Amount  (estimated)  reo aired  for  completion  of  existing  project 195, 000  00 
Amount  that  can  be  ptontably  expended  in  fiscal  year  ending  June  30, 1887  100, 000  00 
Submitted  in  compliance  with  reqnirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  D  1.) 

2.  Tkaimes  River^  Connecticut. — This  river  extends  from  the  city  of 
Norwich  15  miles  soatU  to  Loug  Island  Sound  and  is  a  tidal  stream. 

For  the  first  10  miles  above  '\t%  month  the  river  has  a  depth  of  from 
16  to  50  feet.  The  only  troublesome  bars  are  within  5  miles  of  Norwich 
ajkd  are  all  eoDtaine<l  in  a  stretch  of  the  river  about  3  miles  long.  Over 
tbei»e  ban  there  was,  in  1829,  a  channel  depth  of  about  6  feet  of  water 
M  low  tide  where  there  is  now  a  deiith  of  nearly  12  feet 

The  work  of  improvement  has  been  virtually  confined  to  this  stretch 
ofSmilee. 

These  bars  have  been  repeatedly  dredged  to  a  depth  of  11  feet  at  low- 
water. 
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The  present  project  for  the  imiirovement  of  this  river,  adopted  in  1882, 
provides  for  the  construction  of  five  dikes  or  training-walls  along  the 
oater  curves  of  the  river  within  5  miles  of  Norwich  and  for  such  dredging 
as  may  be  needed  to  secure  a  channel  200  feet  wide  and  14  feet  deep  at 
low  water.  The  estimated  cost  of  the  project  was  ^208,080,  of  which 
amount  there  had  been  appropriated  up  to  June  30,  1885,  $80,000. 

With  this  money  one  training-wall,  2,988  feet  long,  was  completed  at 
Mohegan,  3J  miles  below  Norwich,  in  1883;  a  second,  2,370  feet  long,  was 
completed  at  Trading  Cove,  2^  miles  below  Norwich,  in  1882;  a  third, 
at  Long  Bock,  2  miles  below  Norwich,  was  completed  August  of  this 
year.  There  will  be  a  small  balance  left  to  commence  the  next  training- 
wall  above  at  the  Eolling  Mill,  1^  miles  below  Norwich.  Operations 
during  the  fiscal  year  have  been  confined  to  the  construction  of  the 
Long  Rock  dike. 

Dredging  was  carried  on  between  the  dikes  in  1882, 1883,  and  1884. 

The  present  available  low-water  depth  to  Norwich  is  between  11  and 
12  feet. 

The  estimated  amount  required  for  the  completion  of  the  project  is 
$128,080. 

One  hundred  thousand  dollars  cotild  be  advantageously  expended 
during  a  single  year  in  building  the  two  training- walls  and  in  dredging. 

July  1, 1884,  amonnt  available , $8,108  94 

Amouut  appropriated  by  act  approved  July  5,  1884 25, 000  00 

33,108  94 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  I,  ltt84 |12,592  50 

July  1,  1885,  outstanding  liabilities 3,264  14 

15,856  64 

July  1,1885,  amount  available 17,252  ao 

(Amount  (estimated)  required  for  completion  of  existing  project 128, 080  00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30,1887  100,  COO  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  2.) 

3.  New  Londo7i  Harbor j  Oonnecticut — This  harbor  is  situated  on  the 
west  branch  of  the  Thames  River,  1  mile  above  its  mouth. 

It  is  one  of  the  best  natural  harbors  on  the  Atlantic  coast.  The 
scheme  for  its  improvement,  approved  in  1880,  was  modified  in  1882. 
It  now  provides  for  removing  to  a  uniform  depth  of  16  feet  at  low  water 
the  southerly  part  of  a  shoal  of  gravel  and  bowlders  lying  east  of  the 
New  London  STorthern  Kailroad  Wharf,  on  which  there  was  originally 
a  depth  of  from  6  to  14  feet.  Seventeen  thousand  eight  hundr^  dol- 
lars have  been  appropriated  for  and  applied  to  this  work,  and  it  is  esti- 
mated that  $6,200  will  be  required  for  its  completion. 

During  the  past  year  2,726  cubic  yards  of  sand  and  gravel  and  131J- 
cubic  yards  of  large  bowlders  have  been  removed  from  this  shoal,  which 
exhausts  the  appropriation. 

About  seven-eighths  of  the  project  has  been  completed. 

Jnly  1, 1884,  amount  available $83  88 

Amount  appropriated  by  act  approved  July  5,^1884 2, 000  00 

«  2^083  88 
Jnly  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 1,923  24 

July  1,  1685,  amount  available 160  64 
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(Amoant  (estimated)  reqnired  for  completion  of  existing  project |6, 200  00 

Amount  that  can  be  profitably  expanded  in  fiscal  year  enrtiug  June  30,1887  6, 200  00 
Sabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1»66  and  1867. 

(See  Appendix  D  3.) 

4.  Clinton  Harbor y  Connecticut — This  harbor  lies  10  miles  west  of  the 
mouth  of  the  Gonuecticat  Eirer.  Its  channel  runs  for  nearly  a  mile 
inside  of  a  beach  through  which  a  breach  was  made  nearly  forty  years 
ago.  As  a  consequence  of  this  breach,  the  channel  shoaled  from  4  to 
8  feet  in  depth. 

In  1882  a  project  of  improvement  was  adopted  which  provided  for 
the  closing  of  this  breach  by  riprap,  and  for  some  dredging,  should  the 
channel  not  clear  itself.  The  amount  of  dredging  that  might  be  re- 
quired being  uncertain,  no  estimate  of  its  cost  coald  be  made. 

The  total  amount  appropriated  for  this  harbor  is  $3,000,  which  was 
exx)ended  in  1883  in  closing  the  breach  with  riprip. 

The  effect  of  this  dike  in  strengthening  the  current  and  scouring  the 
shoals  will  be  better  shown  in  another  year,  when  it  can  be  determined 
whether  dredging  must  be  resorted  to,  and  the  amount,  if  any,  that 
must  be  done, 
^o  appropriation  is  asked  for  at  present. 

Jnlyl,  1884,  amount  available |339  04 

Jalrl,  18^,  amonnt  expended  during  fiscal  year,  exclusive  of  ontstandiog 
liabilities  July  1,  1884 32  31 

Jaly  1,  1885,  amonnt  available 306  73 

(See  Appendix  D  4.) 

5.  New  Haven  Harbor^  Connecticut. — ^The  original  available  low-water 
depth  in  the  channel  of  this  harbor  was  about  9  feet.  Previous  to  1878 
a  channel  13  feet  deep  had  been  obtained,  mainly  by  dredging,  but  in 
1878  it  was  decided  to  provide  for  a  channel  16  feet  deep  and  not  less 
than  400  feet  wide. 

The  total  amount  appropriated  for  this  harbor  up  to  July  1,  1885, 
was  1241,000,  with  which  the  required  depth  and  width  have  been 
nearly  obtained,  excepting  across  the  Fort  Hale  Bar,  where  the  depth  is 
13  feet.  The  channel  is,  however,  still  too  narrow  for  convenient  use, 
as  the  great  number  of  vessels  which  anchor  in  it  make  it  at  times 
almost  impassable  for  the  tugs,  steamers,  sailing  vessels,  and  barges 
which  move  up  and  down  it,  and  it  ought  to  be  widened  to  700  or 
800  feet  in  its  upper  part,  which  alteration  would  cost  not  less  than 
$50,000. 

The  deepening  of  the  channel  over  the  Fort  Hale  Bar  is  to  be  accom- 
plished by  the  aid  of  a  dike,  running  from  Sandy  Point,  on  the  west 
shore,  out  into  the  harbor,  and  then  parallel  with  the  channel,  which 
will  cost,  according  to  the  estimate,  $100,000. 

The  shore  arm  of  this  dike  and  254  feet  of  the  part  parallel  to  the 
channel  have  been  built  at  a  cost  of  about  $30,000.  About  3,000  feet 
of  the  dike  remain  to  be  built,  which  will  cost,  according  to  the  original 
estimate,  $70,000. 

An  appropriation  of  $100,000  is  asked  for  to  complete  the  dike  and 
to  widen  the  channel  in  the  upper  part  of  the  harbor. 

Avposals  were  invited  during  the  fiscal  year  for  the  extension  of  the 
AAbj  under  the  appropriation  of  July  5, 1884,  but  the  prices  were  so 
high  that  all  the  bids  were  rejected,  and  no  work  has  been  done. 
UiB  proposed  to  apply  the  available  funds  to  dredging  in  the  harbor* 
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July  1,  1884,  amount  available $503  18 

Amount  appropriated  by  act  approved  July  5, 1884 10,000  00 

10,503  18 
July  1. 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities,  July  1,  1884 226  36 

July  1,  1885,  amount  available 10,276  82 

{Amount  (estimated)  required  for  completion  of  existing  project 100,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30,1887  100,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  5.) 

6.  Breaikwater  at  JSFew  Haven  jffar&or,  Oonneoticut — In  1879  a  project 
was  adopted  for  making  a  large  and  convenient  harbor  of  refage  by  the 
construction  of  two  riprap  breakwaters  at  the  entrance  of  New  Haven 
Harbor,  their  estimated  cost  being  $1,311,134.  The  total  amount  appro* 
priated  for  this  purpose  up  to  July  1, 1885,  was  $220,000,  and  with  it  a 
length  of  2,147  linear  feet  of  the  east  breakwater  has  been  constructed, 
containing  189,898  tons  of  granite. 

The  length  built  during  the  past  fiscal  year  is  330  feet,  28,006  tons  of 
granite  being  used.  The  Board  of  Engineers,  in  recommending  the 
project,  advised  that  ^<  after  the  completion  of  a  certain  portion  of  the 
easterly  breakwater,  the  westerly  should  be  commenced,"  and  it  would 
seem  advisable  to  commence  its  construction  and  push  it  as  rapidly  as 
possible  as  soon  as  the  necessary  funds  can  be  procured ;  $500,000  could 
be  profitably  expended  on  the  two  breakwaters  during  the  ensuing  year. 

July  1,  1884,  amount  available ^ $608  06 

Amount  appropriated  by  act  approved  July  5, 1884 40,000  00 

40,608  06 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 37,575  59 

July  1,  1885,  amount  available 3,032  49 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 091, 134  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  500, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  6.) 

7.  Milford  Harbor^  Connecticut — ^This  is  a  broad  open  bay,  terminat- 
ing in  a  narrow  tidal  stream,  which  extends  about  three-fourths  of  a 
mile  to  the  Milford  wharves.  The  original  depth  over  the  bar  was  aboat 
2  feet  at  mean  low  water.  Between  the  bar  and  Milford  the  channel 
ran  nearly  bare. 

Under  the  original  project  of  improvement,  adopted  in  1872,  a  chan- 
nel 4  feet  deep  and  100  feet  wide  had  been  excavated  from  the  bay  to 
Merwin's  Wharf,  and  thence  60  feet  wide  to  the  village  wharves:  the 
erosion  of  the  bluffs  east  of  the  harbor  had  been  checked  by  small  jet- 
ties, and  two  jetties  had  been  built  for  preserving  the  channel  on  the' 
outer  bar,  the  total  cost  being  $34,600. 

In  1881  a  project  was  adopted  for  making  a  channel  over  the  bar  8 
feet  deep  and  100  feet  wide,  the  estimated  cost  of  which  was  $11,000. 
Five  thousand  dollars  only  have  been  appropriated  for  this  work,  with 
which  a  channel  8  feet  deep  and  65  feet  wide  has  been  obtained. 

This  project  would  be  satisfactorily  completed  in  one  year  at  the  esti- 
mated cost  of  $6,000. 
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No  funds  liave  been  available  for  the  preseot  fiscal  year  aod  no  work 
has  been  done. 

Jnlf  1, 1884,  aitioant  available $383  50 

Jaly  1, 1885,  amoant  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUtiea  July  1,  18^ 114  21 

July  1,1885,  amount  available 269  29 

Ilmount  (estimated)  required  for  completion  of  existing  project 6, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18S7      H,000  OO 
Sabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  7.) 

8.  Housatonic  River^  Connecticut — The  nq^vigable  part  of  this  river, 
extending  from  Derby  to  Long  Island  Soand — a  distance  of  13  miles — 
was  originally  obstructed  by  several  bars,  over  which  there  was  a  depth 
of  from  3  feet  to  5  feet  at  mean  low  water. 

Id  1871  a  project  was  adopted  for  making  and  maintaining  a  channel 
100  feet  wide  and  7  feet  deep  at  low  water  throughout  this  distance 
Besides  the  necessary  dredging,  a  breakwater  across  the  east  side  of 
the  bar  at  the  month  of  the  river  was  projected. 

The  amount  appropriated  up  to  July  1, 1885,  is  $68,600,  with  which  a 
diannel  of  the  desired  depth  and  about  60  feet  wide  has  been  made  and 
generally  maintained,  excepting  over  the  bar  at  the  month,  where  no 
work  has  yet  been  done. 

Daring  the  past  fiscal  year  no  work  has  been  done. 

The  removal  of  Drew's  Rock,  3  miles  below  Derby,  is  recommended 
as  being  more  economical  in  the  end  than  the  frequent  dredging  of  the 
BhQ«d  which  forms  belofs^  it. 

It  is  proposed  to  expend  the  money  available  to  the  removal  of  part 
of  this  rock  daring  the  coming  fiscal  year. 

It  seems  likely  that  the  channel  over  the  bar  will  be  opened  without 
"expense  to  the  Government  by  persons  interested  in  oyster  growing 
daring  the  coming  year,  they  receiving  the  material  excavated  in  pay- 
ment for  the  work. 

The  estimated  cost  of  removing  Drew's  Bock,  maintaining  a  channel 
100  feet  wide,  and  building  the  breakwater  is  $30,000. 

July!,  1984,  amount  available $1,995  85 

Amount  appropriated  by  act  approved  July  5,  1884 2,500  00 

4,495  85 
July  1,  1885,amonnt  available 4,495  85 

{Amount  (estimated)  required  for  completion  of  existing  project.. 30,000  00 
Amount  that  can  be  proh tably  expended  in  fiscal  year  endine  J  une  30, 1867    30, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  8.) 

9.  Bridgeport  Harbor j  Connecticut. — ^The  available  low- water  depth  at 
this  harbor  was  originally  but  5  feet.  Under  a  former  project,  com- 
pleted in  1882,  a  jetty  had  been  built  on  the  east  shore,  at  the  mouth  of 
the  harbor,  to  arrest  the  influx  of  sand,  and  a  channel  200  feet  wide  and 
12  feet  deep  at  low  water  had  been  made  from  Lon^  Island  Sound  to 
the  Lower  Bridge. 

A  project  sabmitted  in  1881  proposed  to  widen  the  channel  from  the 
inner  b^con  to  the  Nangatuck  Kailroad  Dock  to  600  feet,  in  order  to 
prevent  the  crowding  of  the  main  channel  by  vessels  running  in  for 
shelter. 
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The  estimated  cost  of  this  improvement  was  $60,000,  of  which  $15,000 
hare  been  appropriated. 

Daring  the  past  fiscal  year  the  fnnds  available  have  been  applied  to 
widening  the  channel,  which  is  now  440  feet  wide  and  12  feet  deep. 
Fifty-nine  thousand  three  hundred  and  fifty-two  cubic  yards  of  material 
were  removed  from  the  channel  during  the  year. 

The  amount  required  to  complete  the  present  project  is  $45,000,  of 
which  $25,000  could  be  profitably  expended  in  the  next  year. 

July  1,  1884,  amoant  available $664  91 

Ainonnt  appropriated  bv  act  approved  July  5, 1884 5,0()0  00 

5,664  91 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outetanding 

liabilities  July  1,  1884 4,872  13 

July  1,  1885,  amount  available 792  78 

{Amount  (estimated)  required  for  completion  of  existine  project 45, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18S7    25, 000  00 
Submitted  in  compliance  with  requirements  of  section  S  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  9.) 

10.  Black  Bock  Harbor^  Connecticut — The  first  project  for  the  im- 
provement of  this  harbor  was  submitted  in  December,  1883.  It  pro- 
vided for  dredging  a  channel  about  3,300  feet  long,  80  feet  wide,  and  6 
feet  deep  at  mean  low  water,  from  deep  water  in  the  harbor  up  Cedar 
Creek,  and  for  constructing  a  riprap  breakwater  about  half  a  mile  long 
from  Fairweather  Island  to  the  mainland.  The  estimated  cost  of  this 
improvement  was  $80,000,  of  which  $20,000  were  appropriated  by  act  of 
Congress  approved  July  5, 1884.  During  the  past  year  a  channel  35 
feet  wide,  2,700  feet  in  length,  and  6  feet  deep  has  been  dredged,  half 
the  cost  of  which  was  paid  for  by  the  manufacturers  interested  in  hav- 
ing the  dredging  done,  and  the  breakwater  is  under  contract.  No  part 
of  the  breakwater  is  finished,  but  for  four-fifths  of  its  length,  beginning 
at  Fairweather  Island,  it  has  been  built  to  a  height  of  about  5  feet. 
Under  the  present  contract  it  will  be  complete<l  to  within  about  4  feet 
of  its  proposed  .final  height;  $20,000  can  be  profitiibly  expended  in 
dredging  and  finishing  the  breakwater  duringt  he  next  fiscal  year. 

Amonnt  appropriated  by  act  approved  July  5,  1884 $20,000  00 

July  1,  1885,  amount  expended  during  fijscal  year,  exclnsive  of 

outstanding  liabiUti<*8  July  1,  1804 $7,170  61 

July  1,  18S5,  outstanding  liabilities 2,a56  63 

10,027  24 

July  1,  1HH5,  amount  available 9,972  76 

(Amount  OvStimated  required  for  completion  of  existing  project 60,000  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    20,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acU  of  1866  and  1867. 

(See  Appendix  D  10.) 

11.  Soutkport  Harbor^  Connecticut — This  harbor  is  a  tidal  inlet  open- 
ing into  a  broad  bay.  The  depth  of  water  to  the  wharves,  aboat  three- 
fourths  of  a  mile  up  the  inlet,  was  originally  less  than  2  feet  at  low 
water. 

Between  1829  and  1837  a  breakwater  and  a  dike  were  built  cast  of 
the  channel  to  protect  it  from  drifting  sand. 

The  present  plan  of  improvement  for  this  harbor,  adopted  in  1876  and 
modified  in  1880,  embraces  the  repair  of  the  breakwater  and  the  dike. 
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and  the  dredging  of  a  channel  100  feet  vride  and  4  feet  deep  at  low  wa- 
ter from  Ijong  Island  Sonnd  to  the  village. 

The  channel  has  only  been  excavated  to  a  width  of  95  feet  from  the 
Bound  to  the  aonth  end  of  the  breakwater,  80  feet  wide  from  there  to 
White  Bock,  and  50  to  60  feet  wide  above  White  Rock. 

Although  the  fall  width  has  not  been  obtained,  the  improvement  may 
be  considered  essentially  completed. 

Daring  the  past  year  no  money  was  available  and  no  work  was'  done. 
Ko  fartlier  appropriation  is  needed  at  present. 

JaWl,  1864,  amoant  available |159  07 

July  1,1885,  amount  available 159  07 

(See  Appendix  D  11.) 

12.  Nortc€tUc  Harbor  J  Connecticut. — ^This  is  a  narrow  tidal  stream  about 
3  miles  long,  in  which  the  depth  available  from  the  sound  to  Norwalk 
was  originally  1  foot  at  mean  low  water. 

The  original  project  for  the  improvement  of  this  harbor,  adopted  in 
1S72,  contemplated  making  a  channel  100  feet  wide  and  6  feet  deep  from 
Gregory's  Point  to  the  Norwalk  wharves.  There  is  now  a  channel 
nearly  100  feet  wide  and  8  feet  deep  from  Gregory's  Point  to  the  Railroad 
Bridge  at  South  Norwalk,  and  from  60  to  100  feet  wide  and  6  feet  deep 
from  South  Norwalk  to  Norwalk. 

A  contract  is  now  in  force  to  give  the  full  width  of  100  feet  between 
Gregory's  Point  and  South  Norwalk,  the  depth  to  be  8  feet  at  mean  low 
water. 

Operations  daring  the  past  fiscal  year  have  been  confined  to  dredging 
below  South  Norwalk.  The  work  under  this  contract  will  be  completed 
eariy  in  the  coming  fiscal  year.  The  original  estimate  of  the  cost  of 
making  this  improvement  was  $84,000,  of  which  $73,000  have  been 
already  appropriated ;  $10,000  are  needed  for  the  completion  of  the 
present  project,  and  this  amount  could  be  profitably  expended  in  a  single 
year. 

Jnlj  I,  i8S4,amonnt  available $425  18 

Amount  appropriated  by  act  approved  July  5, 1884 5,000  00 

5.425  18 
July  1, 18^,  amoniit  expended  during  fiscal  year,  exclusive  of 

oQtstanding  liabilities  July  1,1884 .^-.       |184  77 

Julyl,  IJSio,  oatBtauding  liabilitiM 1,527  07 

1,711  84 

Jnlyl,  18^,  amount  available 3,713  34 

{ Amount  (estimated)  required  for  completion  of  existing  project 10,000  00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  10, 000  00 
Sobmitted  in  compliance  with-  requirements  of  section  2  of  river  and 
harbor  aeto  of  1866  and  1867. 

(See  Appendix  D  12.) 

13.  Port  Chester  Htrborj  New  York, — This  harbor  consists  of  a  bay 
opening  into  Long  Island  Sonnd  at  the  mouth  of  the  Byram  River  and 
the  lower  part  of  the  river  itself,  which  is  navigable  for  aboat  a  mile 
above  its  month. 

The  channel  from  the  bay  up  to  the  wharves  had  originally  a  depth 
in  places  of  only  a  foot  at  low  water ;  and  it  was  farther  obstructed  by 
Wt  Bock,  which  projected  above  the  low-water  level,  and  Sunken 
Bock,  which  bad  5.7  feet  upon  it  at  low  water. 

The  scheme  for  the  improvement  of  this  harbor,  adopted  in  1371,  pro- 
nded  iin*  t-he  removal  of  these  rocks  to  a  depth  of  9  feet  at  low  water, 
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and  the  construction  of  a  breakwater  on  the  bar  at  the  mouth.  The 
estimated  cost  of  this  work  was  $96,632,  of  which  $27,000  have  been 
appropriated. 

Salt  Bock  has  been  removed.  In  June,  1884,  it  was  decided  to  dredge 
the  channel  from  the  mouth  to  the  wharves  to  a  depth  of  3  feet  at  low 
water. 

Operations  during  the  past  fiscal  year  have  been  limited  to  dredging^ 
and  a  channel  from  60  to  100  feet  wide  and  3  feet  deep  at  low  water  has 
been  obtained  from  the  mouth  of  the  river  to  the  wharves^  55,062  cubic 
yards  of  material  were  removed  during  the  year. 

The  amount  required  for  the  completion  of  the  project  is  estimated  to 
be  $69,632. 

The  balance  on  hand  will  be  applied,  in  accordance  with  the  original 
project,  to  the  removal  of  a  part  of  Sunken  Rock;  $20,000  can  be  profit- 
ably expended  in  this  work  and  in  the  construction  of  the  breakwater 
during  the  coming  fiscal  year. 

Jnly  1,  1884,  amount  available f  16, 325  80 

July  1, 1885,  amouDt  expended  daring  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1, 1884 11,412  62 

July  1,  1885,  amount  available 4,913  18 

(Amount  (estimated)  required  for  completion  of  existing  project 69, 632  00 
AmountthatcanbeprontablyexpendeidinfiBcalyearendiug  June  30, 1887    20,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  13.) 

14.  New  Rochelle  Harbory  New  York. — The  project  fo^  the  improvement 
of  this  harbor  in  1881^  provided  for  the  removal  of  tbe  rocks  which  ob- 
structed its  channel,  and  for  the  dredging  of  the  channel  lying  between 
Hunter's  Island  and  Flat  Island  to  a  depth  of  6  feet  where  the  depth 
varied  from  0  to  8  feet;  $40,825  was  the  estimated  cost  of  the  comple- 
tion of  the  entire  project,  of  which  amount  $35,000  have  been  appro- 
priated. With  this  the  channel  between  Hunter's  and  Flat  islands  have 
been  completed,  Corning  Eock  has  been  removed  to  a  depth  of  12  feet 
below  low  water,  and  a  large  bowlder  has  been  removed  from  near  Da- 
vid's Island  Wharf.  The  work  still  remaining  to  be  done  is  the  removal 
of  a  rock  known  as  Rock  C  and  the  excavation  of  300  cubic  yards  of  rock 
at  the  mouth  of  the  Glen  Island  Channel.  The  latter  rock  was  to  have 
been  removed  under  contract  dated  July  31, 1881,  for  the  sum  of  $9,000. 
The  contractor,  however,  failed  to  remove  it  the  proper  depth ;  and,  after 
havinghiscontractextended twice,  has  abandoned  the  work.  No  money 
has  been  paid  him  under  the  contract,  and  the  $9,000  forfeited  and  un- 
expended is  available  for  other  works  of  improvement  in  the  harbon 
No  work  has  been  done  during  the  past  year.  The  estimated  amount 
required  for  the  completion  of  the  original  project  is  $5,825^  which  could 
profitably  be  expended  in  a  single  year. 

July  1,  1H84,  amount  available |18,314  09 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 103  48 

July  1,  1885,  amount  available 18,210  61 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 825  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1887      5, 800  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  14.) 

Digitized  by  VjOOQ IC 


BIVEE  AND  HAKBOE  IMPROVEMENTS.  89 

16.  Echo  MarboTj  New  BochelU^  New  York, — The  channel  of  this  har- 
bor was  originally  obstructed  by  two  reefs,  known  as  Start  Bock  and 
Sheepshead  Rock,  the  former  exposed  at  low  water,  and  the  latter  with 
a  least  depth  over  it  of  1  foot  at  mean  low  water.  In  1876  a  project  waa 
adopted  for  the  removal  of  these  two  reefs,  the  former  to  6  feet,  the  lat- 
ter to  9  feet  below  low  water.  Subsequently  the  project  was  modified 
by  increaBing  the  required  depth  over  Start  Bock  to  7  feet. 

The  estimated  cost  of  the  whole  modified  project  was  $38,955.38,  of 
which  $22,000  have  been  appropriated.  Start  Bock  has  been  entirely 
removed  to  a  depth  of  7  feet  and  a  part  of  Sheepshead  Bock  to  9  feet. 
No  work  has  b€^n  done  during  the  past  year,  the  available  funds  not 
being  sufficient  to  continue  operations  on  Sheepshead  Bock.  The 
amount  required,  according  to  the  estimate,  for  the  entire  completion  of 
the  work  is  $17,000,  the  whole  of  which  could  be  profitably  expended  in 
one  year. 

July  1, 1884,  amount  available $3,366  37 

Jaly  1,  IBr^,  amonnt  expended  daring  fiscal  year,  exclasive  of  outstanding 
liabiUties  July  1,  1884 4  50 

Jnljl,  1885,  amount  available 3,361  87 

(Amonnt  (estimated)  required  for  completion  of  existing  project 17, 000  00 
Amoant  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1887    17, 000  OO 
Submitted  in  compliance  with  requiremeute  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867.  ' 

(See  Appendix  D  15.) 

16.  Mamaroneek  Harbor^  New  York. — This  harbor  is  a  shallow  inlet, 
opening  into  a  broad  bay.  Several  dangerous  rocks  lie  in  or  near  the 
channeL 

In  1882  a  project  of  improvement  was  adopted,  which  provided  for  the 
removal  of  one  rock  to  4  feet  and  of  five  other  rocks  to  7  feet  below  low 
water,  for  bnilding  a  sand-catch  dike  near  Grassy  Knoll,  and  for  dredg- 
ing a  channel  100  feet  wide  and  7  feet  deep  to  the  old  steamboat  whaif  , 
and  80  feet  wide  and  4  feet  deep  from  that  wharf  up  to  the  village. 

The  estimated  cost  of  this  improvement  was  $43,000,  of  which  $15,000 
liave  been  appropriated.  With  this  amonnt  Bound  Eock  has  been  re- 
moved to  a  depth  of  4  feet  and  Bush  Bock  and  Inner  Steamboat  Bock 
to  7  feet  below  low  water.  No  dredging  has  been  done,  and,  for  want 
of  fbnds,  no  operations  have  been  carried  on  during  the  past  fiscal  year* 

The  estimated  amonnt  required  for  the  completion  of  the  project  is 
t%,000,  which  could  be  profitably  expended  in  a  single  year. 

Julyl,  1884,  amount  available $301  2a 

July  1, 1886,  amount  available 301  23 

{Amount  (estimated)  requirod  for  completion  of  existing  project 28, 000  00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 18^7    28, 000  00 
Submitted  in  compliance  witb  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  16.) 

17.  Greenpori  Harbor^  New  rorfc.-~Thi8  harbor,  situated  at  the  east- 
em  end  of  Long  Island,  is  exposed  to  easterly  storms,  and  the  anchor- 
age-ground, which  was  mainly  sheltered  by  Joshua's  Point,  has  become 
m  filled  up  by  erosion  of  that  point  and  by  drifting  sand  as  to  be  nearly 


In  18S2  a  project  was  adopted  which  provided  for  the  construction  of 
a  breakwater  1,700  feet  long  extending  from  Joshua's  Point  in  a  south- 
earterij  direction  to  the  18-foot  curve,  for  the  purpose  of  checking  this 
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erosion  and  increasing  the  sheltered  area.  The  estimated  cost  of  this 
work  was  $46,000,  of  which  $20,000  have  been  appropriated. 

During  the  past  year  the  breakwater  has  been  extended  428  feet, 
which  carries  it  into  10  feet  water  at  low  tide,  and  makes  its  total 
length  1,233  feet. 

This  breakwater  conld  be  finished  in  a  single  year  at  an  estimated  cost 
of  $26,000. 

July  1,  1884,  amount  available ^19  27 

Amount  appropriated  by  act  approved  July  5, 1884 10,000  00 

10.819  2r 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 10,518  49 

July  1,  1885,  amount  available 300  78 

{Amount  (estimated)  reauired  for  completion  of  existing  project 26,000  00 
Ainoupt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    26, 000  00 
Submitted  in  compliance  with  requirements  or  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  17.) 

18.  Port  Jefferson  Harbor^  STew  Forfc.— This  harbor  is  a  large,  deep 
bay,  with  a  narrow  entrance,  through  which  the  channel  depth  was 
originally  bnt  3  feet. 

The  project  for  its  improvement,  adopted  in  1871  and  modified  in 
1877,  provided  for  making  a  channel  at  the  entrance  100  feet  wide  and 
8  feet  deep  at  mean  low  water,  by  dredging  throngh  the  bar  and  by 
protecting  the  cut  so  made  by  two  jetties. 

The  estimated  cost  of  this  improvement  was  $79,000,  all  of  which  has 
been  appropriated. 

The  channel  has  been  excavated  to  the  full  depth  and  width  pro- 
posed, and  the  east  jetty  has  been  completed  for  a  distance  of  1,390 
feet,  which  carries  it  out  to  a  depth  of  12  feet  at  mean  low  water;  the 
west  jetty  has  been  completed  for  940  feet,  which  carries  it  out  to  a 
depth  of  6 J  feet. 

It  is  possible  time  may  show  that  the  project,  which  now  appears  to 
be  complete,  must  be  further  extended  to  secure  a  permanent  channeL 
No  appropriation  is  asked  for  at  present. 

July  I,  1884,  amount  available $1,119  63 

July  1,  18H5,  auiount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  18rt4 644  57 

July  1,  1885,  amount  available 475  06 

(See  Appendix  D  18.) 

19.  Flushing  Bay^  New  Forfe.— The  original  depth  in  the  channel 
leading  to  Flushiug,  Long  Island,  was  less  than  4  feet  at  mean  low 
water. 

The  first  project  for  the  improvement  of  this  bay  and  harbor,  adopted 
in  1879,  ])rovided  for  the  formation  of  a  tidal  basin  by  means  of  dikes, 
which,  by  its  tilling  and  emptying  through  one  channel,  would  maintain 
a  channel  depth  of  6  feet  at  mean  low  water,  and  possibly  more,  after 
once  being  dredged. 

The  estimated  cost  of  this  work  was  $173,500,  of  which  $60,000  have 
been  appropriated. 

Of  the  12,700  feet  of  diking  proposed,  3,075  feet  have  been  boilt  on 
the  west  side  of  the  channel  through  the  bay,  and  the  channels  throngh 
the  bay  and  up  the  east  and  west  branches  of  Flushing  Greek  have  been 
dredg<Ki  to  a  depth  of  6  \>eX  ;  the  former  twice. 
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Daring  the  past  year  44,633  cubic  yards  of  material  have  been  re- 
moved from  these  channels. 

Thirty-five  thousand  dollars  is  asked  for  next  year  to  continue  the 
diking  of  the  tidal  basin  and  to  maintain  a  channel  from  the  bay  to 
the  inner  harbor. 

July  1, 1884,  amoant  available $8  63 

Amoimt  appropriated  by  act  approved  Jaly  5,  IQSA 10,000  00 

10,008  63 
July  l.  1H%,  amoant  expended  daring  fiscal  yelUyexclnsive  of  oatstanding 
liabUitiee  July  1,  1884 9,309  61 

July  1, 18^,  amount  available 699  03 

(Amonnt  (estimated)  required  for  completion  of  existing  project 113, 500  00 
Amount  that  can  be  profitably  expended  in  fiscal  veareoding  June  30, 1887    35,000  00 
Submitted  in  compliance  with  reqairements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  19.) 

20.  Nevctown  Creeky  New  York, — This  is  a  tidal  stream  abont  4  miles 
long,  running  through  the  eastern  part  of  Brooklyn  and  emptying  into 
the  East  River,  opposite  Thirty-fourth  street,  New  York  City. 

It  had  originally  a  depth  of  but  12J  feet  at  low  water  from  its  mouth 
up  to  Vernon  Avenue  Bridge,  a  distance  of  1,100  feet,  its  width  for  this 
distance  being  about  240  feet ;  thence  it  gradually  decreased  in  depth 
and  width  antil  at  the  head  of  navigation,  where  Metropolitan  avenue 
crosses  it,  there  was  a  low- water  depth  of  about  4  feet  and  a  width  of 
about  100  feet. 

In  1830  it  wa8  decided  to  dredge  a  channel  about  200  feet  wide  and 
from  18  to  21  feet  deep  at  low  water  from  the  mouth  of  the  creek  up  to 
Vernon  Avenue  Bridge,  the  estimated  cost  of  which  was  $44,050. 

In  1884  a  survey  was  made  and  a  project  adopted  for  carrying  the 
improvement  from  the  Vernon  Avenue  Bridge  to  the  head  of  navigation, 
a  distance  of  about  4  miles,  with  a  depth  of  18  feet  and  a  width  of  175 
feet  from  Vernon  Avenue  Bridge  to  the  Central  Oil  Works ;  thence  to 
Queens  County  Oil  Works,  15  feet  deep  and  from  120  to  150  feet  in 
width;  thence  to  the  Nichols  Chemical  Works,  12  feet  deep  and  from 
125 to  150  feet  wide;  and  thence  to  the  head  of  navigation  in  both 
branches,  namely,  the  points  where  they  are  crossed  by  the  Metropoli- 
tan Avenue  Bridges,  10  feet  deep  and  from  100  to  125  feet  wide. 

The  estimated  cost  of  this  improvement  was  $211,519,  making  the 
total  estimated  cost  of  the  projected  improvement  of  Newtown  Creek 
$255,569,  of  which  $45,000  have  been  appropriated. 

The  improved  channel  below  Vernon  Avenue  Bridge  had  on  the  30th 
of  June,  1884,  a  width  varying  from  75  feet  at  the  Vernon  Avenue 
Bridge  to  150  feet  at  the  month  of  the  creek,  with  a  uniform  depth  of 
18  feet. 

During  the  past  year  a  part  of  the  appropriation  of  July  5,  1884,  has 
been  applied  to  widening  the  channels  at  the  head  ot  navigation  and 
to  deepening  them  to  10  feet,  and  the  remainder  will  be  applied  to 
widening  and  deepening  the  channel  below  Vernon  Avenue  Bridge. 

Owing  to  there  being  no  fall  to  the  creek  and  to  its  being  the  recepta- 
cle for  all  the  refuse  from  the^factories,  refineries,  and  slaughter-houses 
of  the  eas{^  of  Brooklyn,  constant  deposits  are  forming  in  it,  which  will 
necessitate  annual  dredging,  probably  even  after  the  project  has  been 
eompleted.  * 

The  banks  at  the  head  are  low  and  marshy,  and  so  soft  that  they 
wash  off  into  the  channel  when  dredged.    However,  the  commerce  of 
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the  creek  is  so  large,  thousands  of  vessels  passing  through  the  Vernon 
avenue  draw  in  1884,  that  the  proposed  improvement  should  be  pushed 
for  at  least  3  miles  up  as  rapidly  as  possible,  and  $100,000  can  be  well 
applied  there  in  the  next  fiscal  year. 

July  1, 1884.  amount  available $946  87 

Amount  appropriated  by  act  approved  July  5, 1884 20,000  00 

20,946  87 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outetanding  liabilities  July  1,  1884..., $8,4«6  95 

July  1,  1885,  outstanding  liabilities 5,^39  96 

13,526  91 

Julyl,  1885,  amount  available 7,419  96 

{Amount  (estimated)  reauired  for  completion  of  existing  project 210, 569  00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1887  100, 000  00 
Submitted  in  compliance   with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  20.) 

21.  Buttermilk  Channel^  New  ForA;.^This  channel  lies  in  front  of  the 
city  of  Brooklyn,  between  Long  Island  and  Governor's  Island,  in  Iflew 
York  Harbor. 

It  is  obstructed  at  its  junction  with  the  East  Biver  by  a  large  shoal, 
with  a  minimum  depth  of  water  on  it  of  9^  feet  at  mean  low  water, 
which  lies  directly  in  the  track  of  navigation  and  so  near  the  wharves  as 
to  make  it  unsafe  to  attempt  to  handle  large  vessels  in  the  intermediate 
space. 

The  original  project  for  the  improvement  of  this  channel,  adopted  in 
1881,  provided  for  the  removal  down  to  26  feet  below  mean  low  water 
of  such' parts  of  the  shoals  as  came  within  850  feet  of  the  wharves.  The 
estimated  cost  of  this  work  was  $210,000,  of  which  $190,000  have  been 
appropriated. 

The  channel  has  been  widened  to  the  full  width  proposed,  and  deep- 
ened in  some  places  to  24  feet,  but  in  most  parts  to  26  feet. 

The  operations  this  year  consisted  in  deepening  those  parts  of  this 
channel  which  were  less  than  26  feet  deep. 

'So  survey  has  been  made  since  the  dredging  was  completed,  so  that 
it  cannot  be  definitely  stated  whether  a  depth  of  26  feet  has  been  gained 
all  over  it  or  not.  It  is  evident,  however,  that  the  channel  is  not  yet 
wide  enough  and  that  it  should  be  made  at  least  300  feet  wider. 

To  determine  the  exact  cost  of  this  a  survey  should  be  made. 

Twenty  thousand  dollars  is  yet  needed  to  complete  the  work  under 
the  original  project,  but  in  order  to  begin  the  further  widening  of  this 
channel  it  is  recommended  that  $50,000  be  appropriated. 

July  1,  1884,  amount  available ' |658  11 

Amount  appropriated  by  act  approved  July  5,  18H4 10, 000  00 

10,658  II 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilitiesJuly  1,1884 10.333  14 

July  1,  1885,  amount  available 324  97 

{Amonnt  (estimated)  required  for  completion  of  existing  project 20, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1867  and  1867. 

(See  Appendix  D  21.) 
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22.  €H>wanus  Bay^  New  Yorlc. — ^The  depth  of  water  in  the  channel  of 
Crowanas  Bay  aad  Oreek  was  originally  only  from  7  to  12  feet  at  mean 
low  water,  which  was  wholly  insufficient  for  the  wants  of  vessels  em- 
ployed in  the  commerce  of  the  district. 

Tlie  plan  of  improvement  adopted  in  1881  provided  for  deepening  the 
channel  to  18  feet  from  the  18'foot  contour  in  the  bay  to  the  draw-bridge 
at  Hamilton  aveuae.  The  estimated  cost  of  this  work  was  $182,850.  In 
1884  it  was  decided  to  dredge  the  existing  channel  from  Hamilton 
avenne  down  to  the  southwest  corner  of  the  Erie  Basin,  and  from  that 
point  to  divide  it  into  two  branches  extending  to  deep  water,  one  run- 
ning northerly  toward  Bed  Hook  and  the  other  running  southerly  along 
the  wharf-ftt>nt.  This  increased  the  estimate  of  cost  to  $192,564.90,  of 
which  $65,000  have  been  already  appropriated.  The  funds  available 
during  the  past  year  have  been  applied  to  widening  the  channels  already 
dredged. 

Since  the  be^nning  of  work  under  thiB  project^  a  channel  18  feet  deep 
and  varying  in  width  from  50  feet  at  the  upper  end  to  200  feet  at  the 
lower  end  has  been  dredged  from  a  point  about  2,100  feet  below  the^ 
HamOtOD  Avenne  Bridge  to  the  18-foot  curve  in  the  bay,  along  the  west 
side  of  the  Erie  Basin,  a  total  distance  of  6,000  feet ;  also  a  channel  18 
feet  deep  and  200  feet  wide  commencing  at  the  18foot  curve  in  the  bay 
on  the  southern  side  of  the  proposed  channels  and  running  northward 
1,900  feet  towards  the  Erie  Basin. 

^Fifty  thousand  dollars  could  be  profitably  expended  upon  this  im- 
provement in  the  coming  fiscal  year. 

July  1, 1884,  amount  available $213  87 

Amount  appropriated  by  act  approved  Jaiy  5,  1884 5,000  00 

5,213  87 
July  L  1885u  amoant  expended  dnring  fiscal  year  exclusive  of  oatotanding 
liabiimes  Jnly  1,  1884 5,046  13 

Jaly  1, 1886,  amount  available 167  74 

{Amoimt  (estimated)  required  for  completion  of  existing  project 127, 564  90 
Amount  Uiai  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1887    50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  22.) 

23.  Harlem  Rivery  New  York. — ^The  survey  of  this  work  was  directed 
by  an  act  of  Congress  approved  Jane  23,  1874,  and  was  made  in  the 
fall  of  that  year  under  the  direction  of  General  Newton.  The  prelimi- 
nary report  ui>on  it  was  made  February  18, 1875,  and  a  final  report  was 
^ven  in  Gteneral  Newton's  Annnal  Eeport  for  1884.  It  provides  for 
aeeuriDg  a  channel  from  the  Hudson  Biver  through  Spuyten  Duyvel 
Creek  and  the  Harlem  Eiver  to  the  East  Eiver,  15  feet  deep  at  low 
^irater  and  400  feet  wide,  except  in  the  cut  which  is  to  be  made  through 
Dyckman's  Meadow,  where  the  width,  for  the  sake  of  economy,  is  to  be 
reduced  to  350  feet. 

The  ^timated  cost  of  this  work  is  $2,700,000,  of  which  $400,000  have 
been  already  appropriated,  but  with  the  condition  attached  that  no  part 
of  it  is  to  be  expended  until  the  right  of  way  for  the  improvement  is 
aecared  without  cost  to  the  United  States. 

TJnd^r  an  act  of  the  legislature  of  the  State  of  New  York  all  expenses 
incurred  in  secoring  this  right  of  way  and  in  paying  for  land  damages 
mre  to  "be  assessed  upon  the  property  bordering  on  the  line  of  the  pro- 
posed improvement. 

The  report  of  the  Commissioners  appointed  by  the  supreme  court  oi 
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the  State  of  New  York  to  secure  the  right  of  way  free  of  cost  to  the 
United  States  is  still  awaiting  the  action  of  the  court,  as  stated  in  the 
last  Annual  Report. 

July  1,1884,  amount  available  $400,000  00 

July  1, 1885,  amount  available 400,000  00 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 2, 300, 000  00 

Submitted  in  compliance  with  requirement  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  23.) 

24.  Hudson  Biver,  New  Yorlc. — The  improvement  of  the  channels  of 
this  river  has  been  chiefly  confined  to  a  stretch  of  about  21  miles, 
lying  between  New  Baltimore  and  Troy,  N.  T. 

Before  the  present  scheme  of  improvement  was  adopted,  in  1867,  7.5 
feet  of  water  could  be  carried  from  New  Baltimore  to  Albany,  and  7.2 
feet  from  Albany  to  Troy,  at  low  water.  According  to  the  survey  made 
in  September,  October,  and  November,  1884, 10  feet  could  then  be  car- 
ried from  New  Baltimore  to  Albany,  except  at  one  point,  Beacon  Island, 
where  there  was  a  depth  of  8.8  feet  at  mean  low  water,  and  8  feet  could 
be  carried  from  Albany  to  Troy,  except  at  Covil's  Folly  and  Patroon's 
Island,  where  there  was  7.8  and  7.6  feet,  respectively,  at  low  wfeter. 

It  is  believed  that  the  channels  over  these  shoals  have  since  been 
deepened  by  the  dredges  employed  by  the  State. 

The  project  for  the  improvement  of  the  river  adopted  in  1867  was  to 
secure,  by  means  of  longitudinal  dikes  and  dredging,  channels  11  feet 
deep  between  New  Baltimore  and  Albany,  and  9  feet  deep  between 
Albany  and  Troy,  at  mean  low  water.  The  original  estimated  cost  was 
increased  by  the  addition  of  new  work  in  1868,  and  again  in  1882,  when 
the  total  cost  for  obtaining  the  depth  proposed  in  the  original  project 
was  estimated  at  $1,062,304,  of  which  $1,027,288  have  been  appropriated, 
leaving  $35,102.46  still  to  be  appropriated.  The  State  authorities  have 
done  constant  dredging  in  the  channels  since  the  project  was  adopted. 
During  the  past  fiscal  year  operations  have  been  confined  to  the  Com- 
pletion of  the  removal  of  Austin's  Bock,  and  to  making  a  thorough  re- 
survey  of  the  river  from  the  railroad  bridge  at  Troy  to  Stone  House  Bar, 
just  above  New  Baltimore.  The  results  of  this  survey  will  be  made  the 
subject  of  a  special  report.  Thirty-five  thousand  dollars  is  asked  for 
the  continuation  of  the  work  for  next  year,  which,  with  the  balance  on 
hand,  will  be  used  in  repairing  dikes,  dredging,  and  removing  rocky 
obstructions. 

July  1,  1884,  amount  available '. $11,271  41 

AniouDt  appropriated  by  act  approved  July  5,  1884 30,000  00 

41,271  41 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 9,700  67 

July  1,  1885,  amount  available 31,570  74 

{Amount  ^estimated)  required  for  completion  of  existing  project 35, 102  46 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887.     35, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  J866  and  1867. 

(See  Appendix  D  24.) 

26.  Harbor  at  Rondouty  New  Yorlc, — The  original  condition  of  the  nav- 
igable channel  of  this  harbor  showed  a  depth  of  about  7  feet  ^t  mean 
low  water. 

A  project  adopted  in  1872  provided  for  the  construction  of  two  par- 
allel dikes  running  from  the  mouth  of  the  creek  into  the  Hudson  River, 
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a  bnineh  dike  on  the  north  side  to  direct  the  current  of  the  river  and 
protect  the  dikes  from  running  ice,  and  such  dredging  in  the  channel  as 
would  secure  a  depth  of  13^  feet  at  mean  low  water. 

The  original  estimate  for  this  work  was  9172,000,  subsequently  mod- 
ified to  $104,000,  of  which  $94,000  have  been  appropriated. 

The  project  has  virtually  been  completed.  Ten  thousand  dollars  are 
asked  to  widen  the  outlet  between  the  dikes  in  accordance  with  the  orig- 
inal project. 

During  the  fiscal  year  the  work  has  consisted  in  removing  150  linear 
feet  of  the  old  dike,  putting  in  spring  piles  and  in  dredging  three  small 
ban  in  the  channel,  so  as  to  give  a  depth  of  13^  feet  over  them. 

July  1, 1884,  aiDoant  available ^760  03 

Amoimt  appropriated  by  act  approyedJuly  5, 1884 1,000  00 

1,760  03 
Jaly  1, 1665,  amoant  expended  daring  fiscal  year,  exolasive  of  outstanding 
iiabilitiea  July  1, 1884 1,699  67 

Jolj  1, 1885,  amoant  available 60  36 

(Amoant  (estimated)  recjaired  for  completion  of  existing  project 10, 000  00 
AmooDt  that  can  be  profitably  expended  in  fiscal  year  eoding  June  30, 1887    10, 000  00 
Sobmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  D  25.) 

26.  Harbor  tU  SaugertieSj  Ifew  Yorlc. — To  comply  with  the  require- 
meotB  of  the  river  and  harbor  act  of  August  2,  1882,  two  projects  for 
the  improvement  of  this  harbor  by  the  construction  of  parallel  dikes 
aod  dredging  were  submitted  l^ovember  28, 1883.  For  one  plan  the  es- 
timated cost  was  $44,538,28.  For  a  second  plan  the  estimated  cost  was 
143,113.50.  In  view  of  the  fact  that  the  State  of  New  York  had  under- 
taken to  make  some  improvement  here,  it  was  decided  not  to  commence 
vork  at  once,  but  to  wait  until  further  examination  could  be  made.  An 
exaDunation  will  be  made  shortly. 

The  <Mily  appropriation  ever  made  by  the  United  States  for  the  im- 
provement of  this  harbor  was  approved  July  6,  1884,  for  $5,000,  of 
vhieh  $4,055.95  is  available. 

Aaooat  appropriated  by  act  approved  Jnly  5, 1884 $5,000  00 

July  L  ldH5,  amoant  expended  anring  fiscal  year,  exclasire  of  outstanding 
liabilities  Jaly  1,  1884 44  05 

July  1, 1885,  amoant  avaUable 4,^5  95 

(See  Appendix  D  26.) 

?7.  Bemi>ving  sunken  vessels  or  craft  obstructing  or  endangering  namga- 
tion^ — ^Measares  looking  to  the  removal  of  the  wreck  of  theschooner  Jane, 
in  the  Eastern  Channel  of  ^ew  Haven  Harbor,  by  publishing  a  notice  to 
the  owners,  as  required  by  section  4  of  the  river  and  harbor  act  of  June 
14, 1880,  having  been  taken  and  no  reply  received,  proposals  were  in- 
vited for  its  removal,  a  contract  entered  into,  and  the  wreck  completely 
removed  Jnne  27, 1885,  at  a  cost  of  $556.19. 

(See  Appendix  D  27.) 

XXJJCC7ATI01CS  AJfD  SUErBYS  FOR  IMPROVEMENT  TO  COMPLY  WITH 
SEQUIBEMSNT8  OF  THE  RIVER  AND  HARBOR  ACT  OP  JULY  5, 
W84. 

The  following  locality  was  examined  by  the  local  engineer  in  charge 
sod  not  recommended  for  improvement: 
L  Horton^s  Point  near  Dutch  Pond  Point  for  a  breakwater.— Report 
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transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  Ko.  71,  Forty- 
eighth  Congress,  second  session.    (See  also  Appendix  D  28.) 

And  it  appearing,  after  preliminary  examination  by  the  local  engi- 
neer, that  the  localities  were  worthy  of  improvement  by  the  General 
Government,  Lieut.  Col.  W.  McFarland  was  charged  with  and  com- 
pleted the  following : 

1.  Huntington  ^arftor.— Report  transmitted  to  Congress  and  printed 
as  House  Ex.  Doc.  No.  200,  Forty-eighth  Congress,  second  session. 
(See  also  Appendix  D  29.) 

2.  Breakwater  at  Falkner^s  Island.    (See  Appendix  D  30.) 

3.  River  and  harbor  at  Niantic.    (See  Appendix  D  31.) 
At  the  two  last  no  survey  was  found  necessary. 

Capt.  James  Mercur,  Corps  of  Engineers,  was  charged  with  the  exam- 
ination and  survey  of  Hudson  Riverfront  Troy  to  tlie  mouth  of  the  canal. 
His  report  thereon  was  transmitted  to  Congress  and  printed  in  House 
Ex.  Doc;  No.  71,  Forty-eighth  Congress,  second  session.  (See  also  Ap- 
pendix D  32.) 

BBMOVINa  OBSTRUCTIONS  IN  EAST  BIVBB  AND  HELL  GATB,  NEW  YORK. 

The  Chief  of  Engineers  retains  the  charge  of  these  works,  with, 
during  the  year,  Capt.  James  Mercur,  Corps  of  Engineers,  to  October  1, 
1884,  and  Lieut.  Col.  Walter  McFarland,  Corps  of  Engineers,  on  duty 
in  connection  with  them,  and  Lieut.  G.  McC.  Derby,  Corps  of  Engi- 
neers, in  superintendence  of  the  operations  at  Flood  Bock  and  of  the 
steam-drilling  scow. 

In  its  original  condition  the  channel  of  East  Biver  and  Hell  Gate 
contained  many  large  and  dangerous  rocky  obstructions  to  navigation. 

The  depth  over  Diamond  Beef  at  mean  low  water  was  17  J  feet;  over 
Ooenties  Beef,  14.3  feet;  over  Frying  Pan,  11  feet;  over  Pot  Bock,  20 
feet;  over  Heel  Tap,  12.1  feet;  over  reef  at  the  l^orth  Brothers,  16 
feet;  Hallet's  Point,  from  the  shore  at  Astoria,  projected  under  water 
325  feet  to  the  contour  line  of -26  feet  at  mean  low  water,  and  embraced 
an  area  of  about  3  acres.  The  Middle  Beef,  with  an  area  of  about  9 
acres,  lay  in  the  middle  of  the  channel  at  Hell  Gate,  having  a  small 
backbone  projecting  above  high  water,  and  caught  vessels  swept  upon 
it  by  the  ebb  currents,  which  passed  directly  over  the  rock.  Hallet^s 
Point  and  the  Middle  Beef  may  be  said  to  have  been  alternate  in  mis- 
ohievous  functions;  vessels  which  escaped  one  ran  a  great  risk  of  fall- 
ing upon  the  other.  What  added  considerably  to  the  danger  from  these 
reefs  was  the  bend  at  right  angles  of  the  river  at  this  spot. 

The  originally  adopted  project  for  the  improvement  was  the  least  ex- 
tensive of  three  projects  discussed  by  the  engineer  in  charge. 

That  one  now  being  carried  out  was  judged  by  the  authorities  in  1867 
to  be.  too  extensive  and  costly.  The  project  first  adopteil  was  the  re- 
moval of  Pot  Bock,  Frying  Pan,  Way's  Beef,  Shelldrake,  the  rock  oft 
Negro  Point,  the  rocks  near  Wolsley's  bath- house,  Black welPs  Bock,  por- 
tions of  Hallet's  Point,  and  Scaly  Bock.  Sea  walls  were  designed  for 
the  Middle  Reef,  Hog's  Back,  the  Bread  and  Cheese,  and  a  beacon  for 
Bylander's  Beef. 

The  project  most  favored  by  the  engineer  in  charge,  which  included 
likewise  the  total  removal  of  Hallet's  Point  and  of  the  Middle  Beef, 
has,  as  time  passed,  received  the  approval  of  the  authorities. 

The  project  first  intended  solely  for  Hell  Gate  has  also  been  modified 
by  incorporating  with  it  rocky  obstructions  in  the  East  Biver,  Diamond 
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Beef,  Goenties  Beef,  a  reef  near  the  North  Brothers,  and  Pilgrim  Bock, 
Ba8t  Biver.        , 

The  amonnt  expended  thereon  to  the  close  of  the  fiscal  year  ending 
Jane  ao,  1884,  was  $3,162,043.31. 

The  condition  of  the  improvement  was  the  removal  of  Diamond, 
Ooentiefi,  and  Way's  reefs  and  Shelldrake  to  a  depth  of  26  feet  at 
mean  low  water;  the  breaking  np  of  Heel  Tap  Bock,  the  tnnneling  and 
explosion  of  Hallet's  Pointy  and  removal  of  the  debris  to  the  depth  of 
26  feet  at  mean  low  water;  the  tunneling  of  the  Middle  Beef  (Flood 
Bock)  to  the  extent  of  23,180.9  linear  feet,  and  removal  therenom  of 
70^9.9 cubic  yards  of  stone,  measured  in  place;  the  removal  of  the  reef 
€0  the  North  Brothers  Island  to  a  depth  of  26  feet  at  mean  low  water. 

The  amonnt  expended  daring  the  year  ending  Jane  30,  1^85,  was 
199,232.75,  and  has  been  for  extending  the  galleries  of  Flood  Bock  over 
an  area  of  threeqaarters  of  an  acre,  and  drilling  43,784.4  feet  of  3*inch 
holes  lor  the  final  blast,  and  removing  Pilgrim  Bock  to  24  feet  at  mean 
low  water. 

The  work  done  under  the  project  for  this  improvement  exceeds  that 
which  was  originally  projec^;ed.  Diamond  and  Goenties  reefis  and  a 
leef  near  the  N^nrth  Brothers  Island,  and  the  Pilgrim  Book  having  been 
added  to  it  The  rraioval  of  these,  together  with  that  of  Iiallet's  Point, 
Way's  Beef,  and  Shelldrake  to  the  named  depths,  the  partial  removal 
of  Heel  Tap,  Frying  Pan,  and  Pot  Bock,  and  the  work  already  done  on 
Flsod  Boeky  oonatitnte  about  four-fifths  of  the  whole  project 

The  work  already  done  has  been  of  great  relief  to  navigation. 

The  removal  of  Middle  Beef  (Flood  Bock),  now  in  hand,  will  nearly 
double  the  width  of  the  east  and  most  used  channel  in  Hell  Gate. 

IHiring  the  year  ending  Jane  30, 1886,  the  available  balance,  $267,- 
919.74^  will  be  applied  to  the  exploding  of  the  mine  in  Flood  Hock  and 
the  reiBoyal  of  a  portion  of  the  broken  stone  after  the  explosion. 

The  amount  that  coald  profitably  be  expended  in  the  fiscal  year  end- 
inK  Jooe  30, 1887,  is  $500,4)00,  which  should  be  expended  as  follows : 
For  snppKng  and  removing  the  broken  stone  after  explosion  of  Flood 
Boek,  $250,000 ;  for  completing  removal  of  Pot  Bock,  Frying  Pan,  and 
Heel  Tap,  at  Hell  Gate,  and  for  beginning  the  removal  of  a  reef  near 
Diamond  Beef,  in  the  East  Biver,  $180,000;  and  for  commencing  work 
OB  Negro  Point,  $70,000. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tioQ  of  the  work  of  improvement  in  accordance  with  the  approved  and 
adopted  project  is  $1,601,340.67. 

JoJjr  1,  lSrt4,  amount  available    »371,978  87 

Beopived  from  sale  ef  f oel  to  LienteDant  Derby 66  00 

Bwwited  froB  nle  of  property  to  Baritan  River,  New  Jersey 1, 557  00 

373,601  87 
ioly  1, 1885,  amount  expended  daring  fiscal  year,  exclasive  of 

•tttrtaDding liabilities  Jnly  1,  1884 |97,098  60 

illy  1, 1685,  oatsUnding  liabilities 8,553  53 

105,652  13 

isly  1,1885,  amount  available 267,949  74 

r  Ameoat  (estimated)  required  for  completion  of  existing  project 1, 601, 340  67 

Amoant  thai  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

.     MW 500,000  00 

I  Svbnitted  in  eomplianoe  with  requirements  of  section  2  of  river  and 
1     tutfbor  acta  of  U566  and  1867. 

(See  Appendix  £.) 
7e 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  VICINITY  OF  THB 
CITY  OF  NEW  YORK  AND  IN  NORTHERN  NEW  JERSEY — ^DEEPENING 
GEDNEY'S  CHANNEL  THROUGH  SANDY  HOOK  BAR,  NEW  YORK. 

OflQcer  in  charge,  Maj.  G.  L.  Gillespie,  Corps  of  Engineers* 

!•  East  Chester  Creek,  New  York, — Tbe  original  condition  of  naviga- 
tion was,  between  Town  Dock  and  Lock  wood's,  »  draught  of  less  than 
7  feet  at  high  water,  through  an  intrirate,  crooked,  and  narrow  chan- 
nel; a  draught  in  the  channel  south  of  Go6se  Island  rather  more  than  7 
feet  at  high  water ;  and  a  dangerous  reef  of  bowlders,  &c.,  in  close  prox- 
imity to  the  course  of  vessels  in  passing  the  draw  at  Pelhani  Bridge. 

The  originally  adopted  project,  1872,  was  for  making  a  channel  of  9 
or  10  feet  draught  at  high  water  from  Town  Dock  to  a  point  3,00()  feet 
above  Lockwood's,  which  included  the  construction,  not  yet  undertaken, 
of  a  tidal  basin  above  Ijock  wood's. 

The  modification  of  1873  i>rovided  for  the  building  of  5,800  feet  of 
diking,  partly  on  both  banks,  from  Town  Dock  to  the  entrance,  a  dis- 
tance of  H  miles,  for  the  better  maintenance  of  the  improved  channel. 

The  i>roject  has  since  been  supplemented  by  provision  for  deepening 
the  channel  from  Town  Dock  to  below  Goose  Island  to  afford  9  feet 
depth,  mean  high  water.  The  estimated  cost  of  the  project  was  $130,- 
5U0.  The  lange  of  tides  at  Town  Dock  is  7.1  leet,  approximately.  The 
amount  expended  to  June  30, 1884,  was  153,918.50.  At  that  date  the 
bowlders  and  gravel  had  been  removed  from  the  channel  at  entrance 
near  Pelham  Bridge;  the  channel  on  west  side  of  Goose  Island  had 
been  completed,  1,500  feet  long,  125  feet  wide,  and  9  feet  deep,  mean 
high  water;  the  channel  between  Goose  Island  and  Town  Dock  had 
been  opened,  2,000  feet  long,  minimum  width  40-45  feet,  widening  to 
90  feet  at  Town  Dock ;  and  the  cut  through  the  meadow,  2,000  feet  long, 
100  feet  wide,  and  9  feet  deep,  had  been  excavated  to  Lockwood's,  re- 
ducing the  distance  between  those  docks  from  5,200  feet  to  3,200  feet. 

No  work  had  been  done  toward  the  excavation  of  the  tidal  basm 
above  Lockwood's,  the  excavation  of  channel  above  Town  Dock,  nor 
toward  the  construction  of  the  dikes  below  Town  Dock. 

No  work  was  done  during  the  year. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1887,  is  $20,000,  and,  if  appropriated,  will  be  ap)>Iied 
in  widening  the  channel  below  Town  Dock  to  ^0  feet,  and  in  building 
1,500  feet  of  diking,  partly  on  both  banks,  for  maintaining  the  improved 
channel  from  the  entrance  to  Town  Dock.  Tlie  special  benefits  to  be 
derived  from  the  improvement  are  the  better  maintenance  of  the  im- 
proved channel  and  greater  facilities  afforded  to  vessels  for  reaching  the 
upper  wharves  of  tlie  river  adjacent  to  East  Chester,  Mount  Vernon, 
and  other  towns,  whereby  supplies  may  be  brought  and  products 
shipped  at  less  cost  to  the  inhabitants  of  the  valley. 

.laly  1,  1884,  amouDt  availaUo |8l  50 

July  1,  le^,aiiiouut  available 81  50 

{Amount  (estimated)  required  for  completion  of  exiRting  project 82,500  UO 
Amountthat  can  be  protitably  expended  in  fiscal  year  ending  Jiine30, 1887    20,00U  OO 
Submitted  in  coiTipliance  with  requirement^)  of  section  2  of  river  and 
harbor  acts  of  1806  and  1867. 

(See  Appendix  P  1.) 

2.  Canarsie  Bay,  New  York. — The  object  of  this  improvement  is  to 
connect  Canarsie  Landing  with  the  deep  water  of  Jamaica  Bay  by  a 
channel  having  a  depth  of  6  feet  at  mean  low  water,  the  original  depth 


Digitized  by 


Google 


RIVER  AND  HAEBOR  IMPK0VEMENT8.  99 

being  only  4^  feet  across  the  flats.  The  original  project,  adopted  in 
1879,  contemplated  the  coDstractiou  of  au  interior  tidal  basin  by  means 
of  timber  dikes,  and  no  important  amendments,  alterations,  or  addi- 
tions thereto  have  been  made.  The  range  of  tides  is  4.6  feet,  approxi- 
mately.  The  amount  expended  to  close  of  fiscal  year  ending  June  30, 
1&S4,  was  $18,000,  and  at  that  time'  the  channel  from  Jamaica  Bay  to 
Canarsie  Landing  was  3,000  feet  long,  60  feet  wide,  and  6  feet  deej)  at 
mean  low  water,  and  the  north  side  was  protected  by  a  timber  dike, 
starting  at  the  entrance  and  running  1,000  feet  westward  towards  the 
lauding. 

By  act  of  July  5,  1884,  $5,000  were  appropriated  for  continuing  the 
improvement.  It  was  applied  in  adding  50  feet  to  the  north  dike,  for 
the  better  protection  of  the  eastern  end  of  dike,  and  in  widening  the 
channel  at  the  entrance  to  125  feet,  at  the  western  end  of  dike  to  100 
feet  for  a  distance  of  400  feet,  and  near  the  landing  to  50-75  feet. 

The  amount  of  material  removed  was  7,535  cubic  yards.  The  channel 
has  been  well  maintained  during  the  year.  The  amount  that  can  prof- 
itably be  expended  to  the  close  of  the  fiscal  year  ending  June  3(»,  1887, 
is  $25,000,  which, if  appropriated,  will  be  applied  to  the  extension  of  the 
north  dike  250  feet,  the  construction  of  300  linear  feet  of  the  [)rojected 
south  dike,  and  to  the  widening  of  the  channel  to  100  feet  across  the  flats 
adjacent  to  the  landing.  This  improvement  will  better  maintain  the 
channel  already  improved,  and  will  add  materially  to  the  navigable 
facilities  of  the  harbor,  whose  industries  have  au  estimated  annual  value 
of  $1,500,000. 

Fonr  or  five  bnndred  vessels  of  all  classes,  including  yachts,  are  en- 
gaged in  the  fishing  trade  alone. 

Jnljl,  1884,  amonnt  available $5,000  00 

July  1,  ItfS^,  anMyaot  expeoded  during  fiscal  year,  exclusive  of  ontBtanding 
liablUiica  July  1,  18rf4 4,513  26 

Joly  1,  1885,  amount  available 4«6  74 

f  Amount  (estinaated)  required  for  completion  of  exist  ing  project 65, 000  00 

!  Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June30,lH87    25, 000  00 
]  Sobniitted  in  compliance  with  requirements  of  section  2  of  river  and 
i     harbor  acts  of  lti66  and  1S67. 

(See  Appendix  F  2.) 

3.  Sheepshead  Bay^  New  York, — The  original  condition  of  the  navi- 
l^ahle  channel  vas,  for  the  entrance,  a  depth  of  little  over  2  feet  at  mean 
low  water,  and  for  the  interior  channel  not  less  than  4  feet,  except  at 
two  narrow  balkhea<ls  across  said  channel.  The  originally  adopted 
project  (1879)  was  to  deepen  the  entrance  by  means  of  converging  jet- 
ties, and  to  improve  the  interior  channel  by  longitudinal  dikes,  so  placed 
as  io  some  instances  to  form  tidal  reservoirs  for  the  scour  of  the  chan- 
nel. The  project  was  revised  in  1881,  and  provides  for  excavating  a 
channel  at  the  outlet  to  connect  the  bay  with  Dead  Horse  inlet  and  to 
dredge  the  interior  channel. 

The  range  of  tides  is  4.5  feet,  approximately.  The  amount  expended 
to  close  of  fiscal  year  ending  June  30,  1884.  was  $10,976.25.  At  that 
date  an  improved  channel  connected  Sheepsliead  Bay  with  Dead  Uorse 
Inlet,  which  was  1,500  feet  long,  40  feet  wide,  with  4  leet  depth  at  mean 
low  water. 

The  ebb  currents  set  well  through  the  improved  channel,  and  the 
improFed  depths  have  been  maintained.  The  bar  at  the  original  en- 
tninee,  immediately  eastward  of  the  eastern  end  of  Coney  Island,  is 
pneticaUy  bare  at  lowest  tide.    By  act  of  July  5, 1884,  the  sum  of 
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#5,000  was  appropriated  for  coutinain^  the  improvemeat.  Proposals 
were  opened  September  17, 1884,  for  widening  the  improved  channel 
to  60  feet  by  dredging,  and  a  contract  awarded,  which  expires  October 
16,  1886. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1886« 
was  $56.92. 

No  work  of  improvement  was  done  during  the  fiscal  year.  The 
amount  that  can  be  profitably  expended  during  the  fiscal  year  ending 
June  30, 1887,  is  $10,000,  and,  if  appropriated,  will  be  applied  in  en- 
larging the  channel  at  the  entrance  to  100  feet  and  increasing  its  depth 
to  6  feet,  mean  low  water,  and  also  in  opening  a  channel  through  the 
shoal  at  the  eastern  end  of  the  bay  2,000  feet  long,  100  feet  wide,  and  6 
feet  deep.  This  is  a  small,  sheltered  harbor,  used  principally  by  fishing 
vessels  of  light  draught  The  estimated  value  of  the  fishing  industry  is 
$1,000,000  annually,  the  principal  market  being  New  York  Oity.  Over 
200  vessels  are  engaged  m  legitimate  trade,  while  many  pleasure  boats 
frequent  the  harbor.  The  benefit  to  be  expected  from  the  improvement 
is  greater  facilities  for  vessels  entering  the  harbor  and  greater  en- 
couragement to  an  important  commerce  just  developing. 

July  1, 1884,  amount  available |23  75 

Amount  appropriated  by  act  approved  July  5, 1884 5, 000  00 

6,033  75 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1884 55  92 

July  1,  1885,  amount  available 4,967  83 

(Amount  f estimated)  required  for  completion  of  existing  project. 84, 000  00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  3.) 

4.  Sumpawanus  Inlet,  New  York. — ^The  original  project,  adopted  in  1880, 
provides  for  the  dredging  of  a  channel  4,500  feet  long,  100  to  150  feet 
wide,  and  5  feet  deep  at  mean  low  water  from  the  5-foot  curve  of  tiie 
bay  to  the  town  of  Babylon.  The  original  navigable  depth  was  2  feet, 
mean  low  water.  The  range  of  tides  is  1.1  feet,  approximately.  The 
amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 1884, 
was  $6,893.07,  and  at  that  date  an  improved  channel  existed  1,000  feet 
long  and  75  feet  wide  and  5  feet  deep  at  mean  low  water,  connecting  the 
long  wharf  with  the  5-foot  curve  of  the  bay,  and  cuts  around  the  wharf 
were  made  for  the  convenience  of  vessels  using  the  inlet  as  a  refuge 
during  easterly  gales.  Ko  work  was  done  during  the  year,  for  want  of 
funds.  The  amount  that  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1887,  is  $10,000,  and,  if  appropriated,  will  be  ap- 
plied in  extending  the  improved  channel  1,500  feet  towards  the  town  of 
Babylon,  75  feet  wide  and  5  feet  deep,  mean  low  water,  so  that  vessels 
may  have  a  better  anchorage  during  easterly  gales. 

The  benefit  resulting  from  the  improvement  will  be  increased  pro- 
tection to  vessels  using  the  harbor  during  easterly  storms,  and  in- 
creased facilities  for  vessels  of  deeper  draught. 

Two  hundred  vessels  engaged  in  the  fishing  trade  constantly  use  the 
harbor.  The  money  value  of  the  commerce  affected  by  the  improve- 
ment is  estimaced  at  $500,000  to  $750,000  annually. 

July  1,  1884.  amount  available |106  93 

July  I,  1885,  amount  available 106  93 
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(Amount  (estimated)  reanired  for  completion  of  existing  project |33,000  00 
Amnaut  that  can  be  profatably  expended  in  fiscal  year  ending  June  30, 1H87    10, 000  00 
Snbmitted  in  compliance  with  requirements  of  section  S  of  river  and 
harbor  acts  of  1»66  and  ld(r7. 

(See  Appendix  F  4.) 

5.  Cheesequ€ike8  CreeJcj  New  Jersey. — The  original  condition  of  the 
chaDoel  over  the  bar  or  shoal  at  the  month  gives  a  depth  of  1  foot  at 
mean  low  water  for  abont  three-fourths  of  the  length  to  be  improved, 
and  for  the  remaiDing  portion  a  depth  from  4  feet  to  1^  feet  at  low  watcir. 
The  coarse  of  the  creek  is  very  cro<iked  and  reqnires  to  be  straightened. 
f  The  orig^nallj  adopted  project  (1879)  for  the  Improvement  was  to  close 
Uieold  oatlet  with  sheet-pile  dike  532  feet  long;  to  open  a  new  outlet 
at  right  angles  with  the  beach  1,600  feet  long,  200  feet  wide,  and  5  feet 
deep,  mean  low  water,  and  to  sustain  the  banks  by  lateral  stone  jetties, 
each  1,500  feet  long;  to  build  a  timber  dike  at  month  of  Back  Creek 
200  feet  long ;  to  dredge  a  channel  between  New  Landing  and  Furman's 
Dock  400  feet  long,  100  feet  wide,  and  4  feet  deep ;  to  excavate  a  cut 
Uirongh  the  meadow  1,050  feet  long,  100  feet  wide,  and  4  feet  deep,  and 
to  bnild  a  timber  dike  1,000  feet  long;  to  dredge  a  channel  above  Fur* 
man's  Dock  400  feet  long,  100  feet  wide,  and  4  feet  deep ;  to  cut  through 
the  meadow  650  feet  long,  100  feet  wide,  and  4  feet  deep,  and  to  build 
a  timber  dike  300  feet  long,  and  dredge  a  cut  to  Whitehead's  Dock 
1,500  feet  long,  50  to  100  feet  wide,  and  4  feet  deep.  The  distance  from 
the  mouth  to  the  head  of  the  projected  channel  is  3J  miles. 

The  range  of  tides  is  5.1  feet  at  the  entrance.  The  amount  expended 
to  the  close  of  the  fiscal  year  ending  June  30, 1884,  was  $39,008.73. 

At  that  date  the  improved  channel  through  the  beach  was  1,600  feet 
long,  100  feet  wide,  and  5  feet  depth  of  water,  mean  low  water,  and  was 
oDufined  by  parallel  stone  jetties  located  200  feet  apart  between  axis, 
the  east  jetty  being  925  feet  long,  and  the  west  jetty  995  fe<*t  long. 

The  original  outlet  was  closed  by  a  timber  bulkhead  532  feet  long, 
erected  on  the  south  side  of  the  county  road  bridge,  and  a  new  bridge, 
'irith  a  draw -opening  of  40  feet  in  the  clear,  was  built  over  the  improved 
d&annel  near  its  western  extremity.  No  work  of  improvement  was  done 
daring  the  year. 

The  improved  channel  and  the  accessory  works  of  maintenance  and 
piwtection  have  remained  unimpaired  during  the  year. 

The  amoant  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1887,  if  appropriated,  will  be  applied  toward  the  main- 
tenance of  existing  improvements. 

The  benefit  to  be  expected  is  the  encouragement  given  to  commerce 

by  keeping  open  a  channel  with  a  minimum  depth  of  5  feet,  mean  low 

iprater.    The  commerce  of  the  river  has  not  increased  during  the  year. 

The  average  annual  tonnage  of  exports  and  imports  is  50,000  tons, 

irliieh  has  an  estimated  valuation  of  $200,000,  approximately. 

JbJj1,1884,  amonnt  available |31  27 

Jnly  1, 186&y  amoaut  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 29  75 

Jvly  1,  1885,  amount  available 1  62 

f  Amoont  (estimaied)  reanired  for  completion  of  existing  project 50, 000  00 

f  Amount  that  can  be  prontablj  expended  in  fiscal  year  endi  og  J  une  30, 1887      5, 000  00 
I  SabmiUed  in  oompHance  with  requirements  of  section  2  of  river  and 
(    harbor  setB  of  ltf66  and  1867. 

(See  Appendix  F  5.) 
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6.  Passaic  River  above  Neicarkj  New  Jersey. — The  present  project  was 
adopted  iu  1872,  and  provides  for  the  formation  and  maintenance,  bj 
means  of  dredi^^ing  and  training-dikes,  of  a  channel  varying  in  width 
from  CO  to  75  feet  and  C  feet  deep  at  low  water  from  Center  street,  New- 
ark, to  the  head  of  navigation  at  Dundee  Dam,  Passaic,  a  distance  of 
8i  miles.  The  original  navigable  depth  was  only  2J  feet  low  stage 
and  the  range  of  tides  at  Passaic  City  is  3  feet.  The  river  is  divided 
into  pools,  having  an  average  depth  of  9  to  10  feet,  by  a  series  of  bars 
named  consecutively,  npstream  from  Newark,  Middle,  Lime  Kiln, 
Belleville,  Rutherford  Park,  and  Holzman's  bars.  At  all  these  bars 
the  obstructing  material  consisted  of  indurated  rock,  bowlders,  gravel, 
and  sand,  and  the  project  required  a  channel  to  be  cut  through  them 
with  an  average  width  of  GO  feet,  with  training  dikes  at  Middle,  Ruther- 
ford, and  Bellville  bars.  The  amount  expended  to  the  close  of  the  fis- 
cal year  ending  June  30,  1SS4,  was  $120,428.16,  and  at  that  date  the  im- 
proved channel  at  Middle  Bar  was  1,400  feet  long,  60  feet  wide,  and 
7^  feet  deep,  mean  low  water;  at  Lime  Kiln  Bar,  2,370  feet  long,  60 to 
75  feet  wide,  and  7^  feet  deep  ;  at  Belleville,  2,300  feet  long,  75  to  100 
feet  wide,  and  7  feet  deep ;  at  Rutherford  Park,  2,000  feet  long,  60  feet 
wide,  and  6  feet  deep,  and  at  Holzmau's  Bar  1,300  feet  long,  60  feet 
with*,  and  6  feet  deep,  low  stage.  A  small  bar,  without  name,  above 
Holzman's,  had  also  been  dredged  to  give  a  channel  300  feet  long,  60 
feet  wide,  and  6  feet  deep. 

The  amount  expended  during  the  year  ending  June  30,  18iS5,  was 
$1,209  58,  which  includes  outstanding  liabilities,  and  was  applied  iu 
widening  the  channel  at  Lime  Kiln  Bar  to  75  feet,  giving  greater  facili- 
ties for  the  navigation  of  the  upper  river.  This  improvement  was  be- 
gun June  10,  1885,  and  is  still  in  progress ;  1,945  cubic  yards  of  mate- 
rial were  removed  during  the  year  and  deposited  behind  the  Belleville 
dike. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1887,  if  appropriated,  will  be  applied  to  the  opening  of 
a  channel  1,500  feet  long,  75  feet  wide,  and  7^  feet  deep,  low  stage,  from 
Erie  Railroad  Bridge,  Fourth  avenue,  Newark,  to  connection  with  the 
imi)roved  channel  through  Middle  Bar,  which  is  required  to  meet  the 
demands  of  commerce  due  to  the  continued  extension  up-stream  of  the 
city  wharves. 

The  original  project  of  1872,  for  which  the  estimate  was  $123,924,  has 
been  completed,  and  the  (lesired  results  have  been  attained  in  accord- 
ance with  the  estimate.  The  improvement  for  which  an  appropriation 
is  recommended  for  the  fiscal  year  ending  June  30,  1887,  was  not  in- 
cluded in  the  project  for  1872,  and  should  be  regarded  as  supplemeutarj 
to  that  project. 

The  navigation  of  the  river  is  now  practicable  throughout  the  year 
from  Newark  to  Passaic  for  river  boats  drawing  5J  feet.  At  Pabsaic 
navigation  is  obstructed  by  the  Dundee  Dam,  built  by  a  company  pos- 
sessing a  State  charter  to  build  a  canal  from  Passaic  to  Dundee  Lake, 
above  the  dam.  It  is  not  advisable  to  make  projects  for  improving  the 
river  above  the  dam  until  the  canal  company  is  forced  to  carry  out  the 
terms  of  its  charter  by  the  construction  of  a  canal  around  the  dam  with 
6  feet  de])th  over  the  mitersill.  This  question  is  now  before  the  State 
courts.  The  obstruct  ion  offered  by  the  dam  compels  the  commerce  orig- 
inal ing  at  Paterson  to  be  c^irried  by  rail  or  through  the  inferior  Morris 
and  Essex  Canal.  Tbe  combined  manufacturing  interests  located  on 
the  Passaic  Kiver  from  Newark  to  Paterson  are  valued  at  $20,000,000. 

The  benefit  to  be  expected  is  the  improved  navigable  facilities  of  the 
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HTer,  Casing  an  increase  of  commerce  and  a  diminution  of  expense  to 
nmnnfactarers  and  producers. 

July  1, 1864,  amoant  available $571  84 

AmooDt  appropriated  by  act  approved  July  5, 1884 3,000  00 

«  3,571  84 

Jaly  1, 18%,  amoant  expended  daring  fiscal  year,  exclusive  of 

oatstaodiDg  liabilities  July  1, 18ri4 |:M6  53 

July  1, 18cj5,  on tstandinjir  liabilities 953  05 

1,299  58 

July  1, 1885,  amoont  available .• 2,272  26 


1 


Amonnt  that  can  be  profitably  expended  in  fiRcal  year  ending  Jnne  30, 1887      5, 000  00 
Salinjitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  18G7. 

(See  Appendix  F  6.) 

7.  Passaic  River  below  N^ewark,  and  removing  shoals  in  Newark  Bay^ 
New  Jersey. — ^Tlie  project  for  this  improvement  was  adopted  in  1880 
and  reviseil  in  1884.     It  provides  for  the  formation  and  maiutenance  of 
a  channel,  by  dred^in^  and  dikiup:,  2(M)  feet  wide  and  10  feet  deep,  mean 
low  water,  from  the  Pennsylvania  Kailroad  Bridge  at  Centre  street, 
Newark,  to  Newark  Bay.    The  navig^able  depth  at  the  begiunin;;  of  the 
iniprovement  was  less  than  7  feet,  mean  low  water;  the  average  range 
of  tides  at  Newark  being  4.7  feet.    The  project  provides  for  1,180  feet 
of  diking  in  the  river,  and  12,000  feet  in  Newark  B^y.    None  of  the  first 
and  only  4,705  feet  of  the  latter  have  been  built.    The  amonnt  ex- 
pended to  the  close  of  the  fiscal  year  emliiig  Jnne  30,  1884,  was 
$122,901.47.     At  that  date  there  was  a  completed  dike  at  the  entrance, 
rnnning  south   into  Newark  Bay,  4,000  feet  long,  and  the  improved 
ehannel,  affording  10  feet,  mean  low  water,  had  been  carried  to  Centre 
street,  Newark,  the  npper  limit  of  the  project.    At  the  entrance  the 
channel  width  was  400  feet;  thence  to  New  York  and  Newaik  Bridge 
200  feet,  and  thence  to  Centre  street  only  100  feet. 

The  depth  is  sullicient  for  present  purposes,  but  the  widths  are  in- 
adequate  tor  shipping. 

By  act  of  July  5, 1884,  $25,000  were  appropriated  for  continuing  the 
improvement. 

The  amonnt  expended  during  the  fiscal  year  ending  June  30, 1885, 
was  $18,291.41,  including  ontstanding  liabilities. 

At  that  date  the  dike  at  the  entrance  was  4,705  feet  long;  the  im- 
provcnl  channel  through  the  shoal  in  Newark  Bay  was  2,000  feet  long, 
100  feet  wide  and  10  feet  deep,  mean  low  water;  at  the  entrance  to  the 
river  the  width  was  400  feet  for  500  feet,  thence  to  New  York  and 
Newark  Bridge  200  feet,  and  thence  to  Centre  street  100  feet  only. 
The  removal  of  the  shoal  in  Newark  Bay  has  added  greatly  to  the 
fadiities  for  navigating  the  river,  by  enabling  vessels  drawing  14  feet 
to  reach  Newark  at  high  water. 

The  amonnt  that  can  be  profitably  expended  during  the  year  ending 
Jooe  30,  1887,  if  appropriated,  will  be  applied  in  extending  the  dike  at 
the  entrance  4,000  feet  southward  to  embrace  the  improved  channel 
throngh  shoal  below  Passaic  Light,  and  1,000  feet  northward  to  protect 
right  Irank  of  river  at  the  entrance;  in  building  4,000  feet  of  pile  diking 
in  tl^  river  between  Zinc  Works  and  the  Toll  Bridge  opposite  Point 
Ko^Foiot,  and  in  dredging  30,000  cubic  yards  of  material  from  the  river 
in  the  vicinity  of  Point  No-Point  for  widening  and  deepening  the  ex- 
iat^g  ehann^.    These  improvements  are  necessary  for  convenience  of 
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navigation  of  tfae  river  and  bay,  and  to  protect  and  maintain  thie  exist- 
ing channel.  During  the  early  spring  the  dike  at  the  entrance  was 
damaged  by  ice.  The  repairs  will  be  made  by  agreement  with  the  pres- 
ent contractor  at  a  cost  not  exceeding  $1,315. 

The  estimated  tonnage  of  the  river,  constantly  increasing,  is  1,200,000 
tons,  and  is  carried  by  orer  22,000  vessels.  The  city  of  Newark  has  a 
population  of  over  160,000  sonls,  1,400  manufacturing  establishments, 
employing  40,000  hands,  and  the  total  annual  product  of  all  industries 
is  estimated  at  $70,000,000.    The  capital  invested  is  $30,000,000  or  more. 

The  improvements,  so  far  as  they  have  advanced,  have  been  a  de- 
cided success,  and  have  greatly  increased  the  commercial  standing  of 
Newark ;  and  it  would  seem  as  if  it  will  not  be  long  before  shipping  will 
demand  15  feet,  mean  low  water,  to  the  city. 

Since  1878,  when  the  navigable  depth  was  only  7  feet,  mean  low  water, 
the  revenue  collected  at  Newark  has  increased  threefold. 

July  1,  1884,  amount  available $8  53 

Amount  appropriated  by  act  approved  July  5,  1884 25,000  00 

25,008  53 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstandingliabilities  July  1.1884 $16,688  12 

July  1,  1885,  outstanding  liabilities 1,609  29 

18,297  41 

July  1, 1885,  amount  available 6,711  12 

'Amount  (estimated)  required  for  completion  of  existing  project  (revised 

1884) 205,875  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1 887  125, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  7.) 

8.  Chanfiel  between  Staten  Island  and  New  Jersey . — The  project  for  this 
improvement,  formed  in  1873,  and  revised  in  1880,  provides  for  the  ex- 
cavation of  a  channel  400  feet  wide  from  the  east  side  of  Shooter's 
Island  to  the  deep  water  of  Arthur's  Kill,  the  central  portion  of  which 
for  a  width  of  200  feet  shall  be  13  feet  depth,  mean  low  water,  and  the 
residue  12  feet.  Training-dikes  were  included  in  the  project  to  main- 
tain the  channels  once  opened  by  dredging.  The  original  condition  of 
the  navigable  chanuel  was  a  depth  at  the  shoalest  part  of  9^  to  10  feet 
at  mean  low  water,  and  was  not,  therefore,  available  for  the  vast  com- 
merce passing  through  it.    The  mean  range  of  tides  is  4.7  feet. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1884,  was  $92,204.62.  At  that  date  there  was  an  improved  navigable 
channel  from  IShooter's  Island  to  Elizabethport  300  to  400  feet  wide  and 
12  feet  deep,  mean  low  water,  affording  a  channel  5,000  feet  long,  160 
feet  to  200  feet  wide  and  13  feet  deep,  mean  low  wkter,  along  the  axis. 

The  amount  expended  during  the  year  ending  June  30, 1885,  was 
♦11,397.91. 

The  channel  was  widened  at  the  eastern  entrance  and  at  the  comer 
stake  to  full  400  feet,  and  the  depth  along  the  axis  for  a  width  of  200 
feet  was  made  14  feet,  mean  low  water.*  The  amount  that  can  be  profit- 
ably expended  during  the  year  ending  June  30,  1887,  if  appropriated, 
will  be  applied  toward  the  construction  of  Dyke  B  on  the  south  side 
of  channel,  westward  of  the  Stake  Light,  and  toward  the  removal  by 
dredging  of  any  deposits  which  may  hai^e  taken  place  to  obstruct  navi- 
gation since  tfae  suspension  of  the  work  of  improvement    The  especial 
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benefit  to  be  derived  from  this  improvement  is  the  better  maintenance  of 
the  channel  by  preventing  the  formation  of  shoals. 

The  channel  is  a  most  important  one.  The  gross  annnal  tonnage  car- 
ried throagh  it  18  estimated  at  16^000,000  tons,  having  a  money  valaa* 
tioii  of  $60,000,000.     Over  100,000  vessels  use  the  channel  annnally. 

Jnlyl,  18^,  amoant  available $1,795  38 

AiMHmi  appropriated  by  act  approved  Jaly  5,  1884 10,000  00 

11,795  38 
July  1, 1885y  amonnt  expended  daring  fiscal  year,  exclnsive  of  outstanding 

liabilitiea  July  1,  1884 11,397  91 

July  1,  1886,  amonnt  available 397  47 

(Amount  (estimated.)  required  for  completion  of  existing  project 81, 70a  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30,1887   35, 000  00 
Sabmltted  in  compliance  with  reqairements  of  section  tf  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  8.) 

9.  Shrewtshury  River,  New  Jersey. — ^The  present  project  was  adopted 
in  1879,  and  provides  for  the  formation  of  a  chanuel  0  feet  deep,  mean 
low  water,  frona  Sandy  Hook  to  Bed  Bank  on  the  north  branch,  a  dis- 
tance of  4Amilea,  and  to  Branchport  in  the  south  branch,  a  distance  of 
5  miles.     The  original  condition  of  the  navigable  channel  was  4.3  feet, 
mean  low  water,  at  the  entrance,  3  feet  in  the  north  branch,  and  2.8 
feet  in  the   sonth   branch.    The  range  of  tidetf  at  Highland  Bridge 
is  3.6  feet.     The  improvements  which  have  been  made  consist  of  a  pile 
dike  at  Crane  Point  on  the  right  bank,  at  the  entrance,  4,021  feet  long: 
an  improved  channel  across  the  bar  2,100  feet  long,  75  feet  wide,  and  6 
feel  deep;  an  improved  channel  from  Island  Beach  to  Highland  Bridge 
1,8€0  feet  long,  25  to  100  feet  wide,  and  6  feet  deep ;  a  pile  dike  on  right 
hmk  of  north  branch,  from  entrance  running  toward  Barley  Point, 
1,885  feet  long ;  an  improved  channel  at  Barley  Point  1,300  feet  long, 
100  feet  wide,  and  6  feet  deep,  and  an  improved  channel  at  Oceanic 
Wharf  WO  feet  long,  100  feet  wide,  and  6  feet  deep;  a  pile  dike  on  left 
bank  of  south  branch,  at  entrance,  1,856  feet  long,  and  an  improved 
channel  there  2,000  feet  long^  100  feet  wide,  and  6  feet  deep ;  an  im- 
proved  channel  above  Seabright  Bridge  400  feet  long,  00  feet  wide,  and 
7  feet  deep,  through  rock  and  cement  gravel ;  a  pile  dike  on  left  bank 
at  Gunning  Island,  leading  to  Pleasure  Bay,  1,513  feet  long ;  a  pile  dike 
on  right  bank  at  Sedge  Island  503  feet  long,  and  an  improved  channel 
3,500  feet  long,  150  feet  wide,  and  6  feet  deep.    The  completion  of  the 
project  requires  the  widening  of  the  improved  channels  in  the  main 
stem,  north  and  sonth  branches,  to  300  feet,  and  the  construction  of 
1,940  feet  of  diking  on  the  north  branch,  on  the  right  bank,  at  the  en- 
trance.   The  estimated  cost  of  the  project  was  $244,500. 

The  amount  expended  to  close  of  fiscal  year  enuing  June  30, 1884, 
was  $193,912.19.  At  that  date  there  was  convenient  navigation,  to  boats 
and  vessels  drawing  5  to  6  feet,  to  Seabright  on  the  south  branch  and 
to  Bed  Bank  on  the  north  bank  at  all  stages  of  the  tide,  and  to  boats 
drawing  not  more  than  4  feet  to  Branchport.  Since  the  suspension  of 
the  improTement,  in  1883,  these  depths  have  been  rMuced  i  to  1^  feet 
hy  shoal  formations  in  both  branches  and  in  the  main  stem  t>elow  the 
EB^Iands,  and  it  is  certain  that  the  improved  channels  cannot  be  main- 
taiiied  until  Dike  C,  projected  for  the  right  bank  of  the  north  branch, 
is  completed.  Ko  work  was  done  during  the  year.  The  amount  which 
esn  he  proiitaUy  expended  during  the  fiscal  year  ending  June  30, 1887, 
if  appropriated,  will  be  applied  in  completing  Dike  G  a  length  of  1,940 
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feet,  and  in  deepening  and  enlarging  the  existing  channels  in  both 
branches,  and  at  the  entrance  below  Crane  Point,  to  full  300  feet,  afford- 
ing 6  feet,  mean  low  water. 

The  benefits  arising  from  these  improvements  will  be  the  better  main- 
tenance of  the  channels  and  a  more  convenient  navigation  of  the  river 
for  the  steadily  increasing  commerce  which  is  attracted  there  by  the 
prosperous  growth  of  Ihe  country  tributary  to  the  Shrewsbury  River. 

The  annual  tonnage  of  the  river  is  estimated  at  over  500,000  tons, 
with  an  estimated  valuation  of  $3,000,000.  The  estimated  valuation  of 
improved  property  affected  by  the  improvement  is  over  $0,000,000. 
Four  steamboats  and  1,300  sailiug  vessels  do  the  carrying  trade. 

July  1,  1884,  amount  available f587  81 

July  1, 188.%  amouut  expended  during  fiscal  year,  exclasive  of  oatstanding 
li'abilitioH  July  1,  1884 10  61 

July  1,  1885,  amount  available 577  20 

(Amount  (estimated)  required  for  completion  of  existin;^:  project 50, 000  00 
AmonntihatcaubeprofitablyexpendediutiscalyeareudiugJuueHO,  1887    50,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
barbor  acts  of  186()  and  18G7. 

(See  Appendix  F  9.) 

10.  Railway  River^  New  Jersey. — ^The  present  project  was  adopted  in 
1878,  and  contemplates  a  channel  8  feet  deep  at  high  water,  and  vary- 
ing in  width  from  125  to  100  feet  from  Bricktown  up  to  Main  Street 
Bridge,  in  the  town  of  Bahway,  a  distance  of  5  miles  from  the  mouth. 
The  original  depth  in  shoalest  places  before  improvement  was  4  feet, 
mean  high  water.  Th^range  of  tides  is  4  feet  at  Milton  Avenue  Bridge. 
Tbe  estimated  cost  of  improvement  was  $GG,250.  The  amount  expended 
to  the  close  of  the  fiscal  year  ending  June  30, 1884,  was  $36,799.30.  At 
that  date  the  improved  channel,  having  7  to  8  feet  depth  at  mean  high 
water,  was  carried  from  Edgar's  Dock  to  Milton  Avenue  Bridge,  2,900 
feet  long  and  50  to  100  feet  wide,  and  thence,  through  both  draws,  50  to 
100  feet  wide  and  850  feet  long,  to  Chamberlain's  Dock.  No  work  of 
improvement  was  done  during  the  year. 

The  commerce  of  the  river  has  not  increased  over  that  of  last  year, 
when  the  imports  and  exports  were  estimated  at  50,000  tons. 

The  town  of  liahway,  at  the  head  of  navigation,  is  an  important  manu- 
facturing town  of  8,000  inhabitants.  Manufactures  and  trade  are  now 
much  depressed.  As  the  stream  affords  ample  depths  of  water  for  th6 
few  vessels  which  use  it,  no  appropriation  is  asked  for  continuing  the 
improvement  for  the  fiscal  year  ending  June  30,  1887.. 

July  1,  1884,  amount  available |200  70 

July  1,  1885,  amount  available 200  70 

i  Amount  (estimate!))  required  for  completion  of  existing  project 29, 250  Ot) 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(      barbor  acts  of  1866  and  1867. 

(See  Appendix  F  10.) 

11.  Elizabeth  Riner^  New  Jersey. — The  improvement  of  this  river  was 
commenced  in  1879,  in  accordance  with  the  authorized  project,  which 
contemplates  the  formation  of  a  channel  60  feet  wide  and  7  feet  deep  at 
mean  high  water  from  the  mouth  of  the  river  to  the  head  of  navigation 
at  Stone  Bridge,  at  the  Broad  Street  Crossing,  a  distance  of  2%  miles. 
The  original  depth  in  shoalest  part  before  improvement  was  3  feet,  ap- 
proximately, mean  high  water.  The  range  of  tides  is  3  feet,  approxi- 
mately, at  Stone  Bridge.  The  amount  expended  up  to  dose  of  fiscal  year 
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ending  Jnne  30,  1884,  was  $26,398.36,  and  the  improved  chanDel,  7,200 
feet  lon^,  50  feet  wide,  and  7  feet  deep,  mean  hi|?h  water,  was  carried  to 
Dear  Bridge  Street  Bridge  in  the  town  of  Elizabeth.  No  work  of  im- 
provemeut  waa  done  daring  the  year.  The  stream  has  all  required 
navigable  facilities  for  small  sailing  vessels  and  canal  barges  which  use 
it.    The  annual  tonnage  of  the  river  is  30,000  tons. 

No  appropriation  is  asked  for  continuing  the  improvement  daring  th» 
fiacal  year  ending  Jane  30, 1887. 

Julyl,  l'«4,  amonnt  available |601  64 

July  1, 1H%,  amount  available 601  64 

(  AiDonnt  (intimated)  reqnirefl  for  completion  of  existing  project 16, 160  09 

<  Sobmitted  in  compliaoce  with  reqairements  of  section  2  uf  river  and 
I     harbor  acte  of  ld66  and  1867. 

(See  Appendix  F  11.) 

12.  Woodbridge  CreekyNew  J«r«cy.— The  project  for  this  improvement, 
adopted  in  1S78,  provides  for  dredging  a  channel  80  feet  wide,  12  feet 
deep,  mean  high  water,  and  4,800  feet  long  from  the  entrance  to  Town 
Dock,  a  distance  of  2  miles,  and  for  the  construction  of  a  timber  dike  on 
left  bank  below  Town  Dock  51G  feet  long.  The  original  depth  at  the  en- 
tranee  was  9 J  feel",  mean  high  water,  and  at  Town  Dock  OJ  feet.  Thd 
range  of  tide^  is  5  feet,  approximately. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1884,was$  10,000,  and  the  improved  channel  had  been  carried,  50  to  80  feel 
wide  and  12  feet  deep,  mean  high  water,  to  Cutter's  Clay  Dock;  and 
thence  to  Valentine's  Dock  it  has  a  width  of  25  feet  only.  No  work 
was  done  daring  the  year.  The  practical  result  of  the  im|)rovement  is 
a  navigable  channel  from  the  entrance  to  Cutter's  Dock  50  to  80  feet 
wide,  2,800  feet  long,  and  12  feet  deep  at  mean  high  water;  and  thence 
to  Valentine's  Dock  25  feet  wide,  800  feet  long,  and  12  feet  deep,  and 
thence  to  above  Town  Dock  80  feet  wide,  1,200  feet  long,  and  0  feet 
deep,  mean  high  water.  Tbe  timber  djke  on  left  bank  below  Town 
Dock,  516  feet  long^  was  also  built.  Tbe  amount  that  can  be  profit- 
ably expended  during  the  year  ending  June  30,  1887,  if  appropiriated, 
will  be  applied  in  making  the  improved  channel  uniformly  80  feet  wid« 
and  12  feet  det'p,  mean  high  water,  from  below  Valentine's  Dock  to 
Town  Dock.  The  advantages  to  be  expected  from  the  improvement 
are  increased  facilities  for  the  navigation  of  the  u)>per  reach  of  the 
river,  where  extensive  manufactories  of  clay  products  are  located.  The 
average  tonnage  of  the  creek  for  a  series  of  years  is  120,000  tons,  which 
baa  au  estimated  annual  valuation  of  $1,000,000. 

The  vessels  which  nse  the  river  number  1,200,  and  have  a  maximum 
draught  of  10  feet. 

{Amomit  (estimated)  reqnired  for  completion  of  existing  project $10,000  Of 
AiDoant  that  can  be  proii  I  ably  expended  in  fiscal  yeareuding  Jane  30, 1887.  10, 000  0^ 
Sobmitted  In  compliance  with  requirements  of  section  §  of  river  and 
harbor  acto  of  IStXi  and  1867. 

(See  Appendix  F  12.) 

13w  Manasquan  River^  New  Jersey. — ^The  present  project  wan  adopted 
In  1879,  and  has  for  its  object  the  opening  of  a  direct  channel-waj 
aevoss  tbe  beach,  and  protecting  the  same  from  the  flow  of  the  tidal 
earrents  between  the  river  and  the  ocean,  so  as  to  obtain  and  maintain 
asmtable  depth  for  the  passage  of  vessels  similar  to  those  now  ein- 
piojed  <m  the  basins  of  the  river  above  its  mouth,  and  for  coasters  of 
Hi^jbit  dTBughty  the  original  depth  on  the  outer  bar  varying  from  1  foot 
tel^  feet,  meaii  low  water.  The  original  project  contemplates  the  con* 
'    i  of  a  north  jetty  1,600  to  2,000  feet  long,  a  south  jetty  500  to 
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1,000  feet  long,  and  the  dredging  of  the  inner  basin  2,000  feet  long,  200 
feet  wide,  and  5  feet  deep,  mean  low  water,  at  an  estimated  cost  of 
$72,000.    The  range  of  tides  is  3  feet,  approximately. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1884,  was  $39,000.  At  that  date  the  improvement  consisted  of  a  north 
jetty,  built  of  creosoted  timber,  1,616  feet  long,  and  of  a  south  jetty  475 
feet  long.  The  channel  embraced  between  the  jetties  was  200  feet  wide 
and  6  feet  deep,  mean  low  water.  The  least  water  on  the  outer  bar  was 
3  to  3^  feet,  mean  low  water,  and  in  the  inner  harbor  4  to  6  feet,  mean 
low  water.  Ko  work  of  improvement  wa«  done  during  the  year.  The 
amount  expended  during  the  year  ending  June  30,  1885,  was  nothing. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  ^'^ear 
ending  June  30,  1887,  if  appropriated,  will  be  applied  towards  the  re- 
moval of  the  shoal  at  the  mouth  of  the  inner  harbor,  and  the  extension 
of  both  jetties  300  feet  each.  By  this  improvement  it  is  expected  that 
the  depth  of  water  on  the  bar  will  be  increased  to  4  feet,  mean  low 
water,  and  that  the  local  commerce  will  be  developed. 

The  country  drained  by  the  Manasquan  is  estimated  at  80  square 
miles ;  the  farms  are  fertile  and  productive,  and  the  commerce  is  and 
has  been  small  only  because  producers  have  no  convenient  port  for 
shipments. 

(Amount  (estimated)  reanired  for  completion  of  existing  project |33, 000 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending;  June  30, 1887 . .     US,  000 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and  harbor 
acta  of  1866  and  1867. 

(JSee  Appendix  F  13.) 

14.  Raritan  Bay^  New  Jersey. — ^The  present  project  was  adopted  in 
1880,  and  provides  for  the  opening  by  dredging  of  a  channel  through 
the  shoal  to  the  eastward  of  Seguine  Point,  Staten  Island,  8,000  feet 
long,  300  feet  wide,  and  21  feet  deep,  mean  low  water. 

It  was  revised  in  1884  so  as  to  provide  for  a  channel  4,000  feet  long, 
300  feet  wide,  and  21  feet  deep,  around  Ward's  Point,  leading  to  Perth 
Amboy,  and  again  in  1885  so  as  to  give  15  feet,  mean  low  water,  to 
South  Amboy  in  a  channel  4,500  feet  long  and  300  feet  in  width. 

The  least  depth  on  the  shoal  east  of  Seguine  Point  before  the  im- 
provement began  was  only  14^  feet,  mean  low  water,  and  the  existing 
depths  over  the  shoals  in  the  channel  leading  to  Perth  Amboy  and 
South  Amboy  are  19  feet  and  12^  feet,  respectively. 

The  range  of  tides  at  Perth  Amboy  is  5.1  feet.  The  amount  ex- 
pended to  June  30, 1884,  was  $98,308.84.  At  that  date  the  improved 
channel  across  the  shoal  east  of  Seguine  Point  was  8,000  feet  long,  21 
feet  deep,  mean  low  water,  and  240  feet  wide,  except  at  the  western  end, 
for  the  last  2,000  feet,  where  it  was  only  200  feet  wide. 

The  depth  was  sufficient  for  vessels  drawing  20  feet  at  all  stages  of 
the  tide,  but  was  not  wide  enough  for  convenient  navigation  by  sailing 
vessels. 

The  amount  available  July  1,  1884,  wa*  ♦1,691.16.  By  act  of  July  5, 
1884,  $20,000  were  appropriated  for  continuing  the  improvement. 

During  the  fiscal  year  112,657  cubic  yards  of  material  were  removed 
(of  this  amount  2,403  cubic  yards  were  illegally  dumped  by  contractor 
and  not  paid  for),  by  which  the  original  project  was  completed.  A  sur- 
vey made  in  May,  1^85,  showed  that  the  full  depth  of  21  feet,  mean  low 
water,  existed  everywhere  for  a  width  of  200  feet.  Along  the  axis,  but 
beyond  that  width,  near  the  center  of  the  cut,  the  channel  had  been 
narrowed  by  the  leveling  of  the  sides  of  the  cut  by  the  action  of  tidal 
oarrents.    At  the  entrance  the  width  of  300  fieet  was  well  maintained, 
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but  the  average  width  of  channel  across  the  shoal  was  only  about  250 
feet. 

The  unoont  that  can  be  profitably  expended  daring  the  year,  if  ap- 
propriated, will  be  applied  in  removing  the  shoals  in  the  improv^ 
channel  dae  to  tidal  action ;  in  opening  a  channel  4,000  feet  long,  300 
feet  wide,  and  21  feet  deep,  mean  low  water,  aroand  Ward's  Point  cm 
the  approaeh  to  Perth  Amboy ;  and  in  opening  a  channel  from  Great 
Beds  Light  to  Soath  Amboy,  4,500  feet  long,  300  feet  wide,  and  15  feet 
deep,  mean  low  water. 

These  improvements,  supplementary  to  the  original  project,  are  ren- 
dered neoesaary  for  the  accommodation  of  the  large  and  increasing 
traffic  throQgb  the  main  channel  in  Baritan  Bay,  and  in  the  two  branches 
leading  to  tbe  Amboys,  both  for  the  local  commerce  of  the  bay  and  for 
that  which  goes  soath  throagh  the  Baritan  Biver,  and  the  Delaware 
md  Baritan  Canal,  which  starts  at  New  Branswick  and  connects  with 
tJie  I>elawsffe  Biver  at  Trenton. 

The  annual  tonnage  of  the  Baritan  Bay  Ohannel  to  the  Amboys,  and 
the  Delaware  and  Baritan  Canal,  for  freight  actnally  carried,  is  over 
7,000,000  tonS)  and  has  an  estimated  valaation  of  $37,627,332. 

The  improvements  will  give  greatly  increased  fhcili  ties  to  deep-dranght 
vessels  for  reaching  tbe  wharves  at  the  Amboys,  and  to  light-draught 
vessels  and  steamers  for  entering  the  Baritan  Biver.  The  number  of 
vessels  engaged  in  this  commerce  is  estimated  at  16.000. 

Jiilyl.l8B4,  amount  available W.eDl  16 

;  appropriated  by  act  approvedJuly  5, 1884 20,000  00 


81,691  16 
Jniy  1,  liBBS,  amount  expended  daring  fiBcal  year,  exoloaiye  of  ontetanding 

liabiUtieeJnly  1,1884 20,966  46 

July  1, 1895,  amoostavaUable 724  70 

{Amomnt  (estimated)  required  for  completion  of  exietins  revised  project.  114, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887.  114, 000  00 
Sabmitted  in  compliance  with  reqniiements  of  section  2  of  river  and 
harbor  aeto  of  1866  and  1^67. 

(See  Appendix  F  U.) 

15.  BarUan  Riv'er^  New  Jersey, — The  project  originally  adopted  in 
1874  had  for  its  object  to  dike  and  dredge  at  tbe  Stakes  and  Middle 
Gronnd  and  to  remove  other  shoals  up  to  New  Branswick,  so  as  to  make 
a  channel  200  feet  wide,  affording  10  feet  depth  at  mean  low  water,  from 
the  month  to  New  Brunswick,  a  distance  of  12  miles. 

It  was  modified  in  1881  so  as  to  provide,  in  addition,  the  opening  of 
Soath  Channel  13,000  feet  long,  100  feet  wide,  and  5^  feet  deep,  mean 
low  water,  starting  near  Kearney's  lower  dock,  south  of  the  ^'  Stakes," 
foUowiug  the  right  bank  closely  to  Whitehead's  lower  dock,  and  thence 
passing  to  the  mam  channel  throagh  an  opening  in  tbe  dike  at  tbe  lower 
end  of  Crab  Island. 

The  original  condition  of  tbe  navigation  was  an  intricate  channel  at 
the  Stakes  of  7  feet  at  mean  low  water  and  of  6.1  feet  on  tbe  Middle 
Ground,  and  of  7  to  8  feet  at  mean  low  water  upon  the  other  shoals  as 
£ftr  op  as  New  Branswick. 

The  range  of  tides  at  New  Branswick  id  5.56  feet. 

The  total  amoant  expended  to  tbe  close  of  tbe  fiscal  year  ending  June 
30^  1885,  was  $429,922.99. 

Tlie  work  of  improvement  had  been  carried  progressively  upeitream 
fnm  the  month,  and  at  that  date  the  dredged  channel  at  tbe  '^Stakes,'y 
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f  J  miles  from  South  Amboy,  was  4,000  feet  lonp,  200  feet  wide,  and  12 
feet  deep,  mean  low  water,  except  for  a  short  distance  at  the  lower  end, 
where  the  depth  was  only  9  feet;  and  the  protecting ^like  on  the  left 
bank  had  been  built  for  a  length  of  4,097  feet.  At  the  "  Middle  Ground," 
2  miles  above,  the  dredged  channel  was  6,300  feet  long,  130  feet  wide,  and 
12  feet  dee)),  menn  low  water,  and  the  projected  dike  on  the  right  bank 
bad  a  completed  length  of  10,595  feet,  and  on  the  left  bank  2,000  feet. 
By  the  construction  of  these  dikes  the  river,  whitrh  was  originally  1,600 
to  3,400  feet  wide,  was  contracted  to  a  width  of  800  feet ;  thealignment 
of  the  deep  water  channel  was  made  direct,  and  the  formation  ol  shoals 
was  prevented  by  the  protection  given  to  the  banks.  At  Kocky  Beach, 
near  Whitehead's  Sand  Dock,  where  the  obstruitions  consisted  originally 
of  a  rocky  ledge  covered  with  bowlders,  clay,  gravel,  and  sand,  the  im- 
proved channel,  opened  by  drilling,  blasting,  HuddriHlging,  was  1,000  to 
1,100  feet  long,  100  feet  wide,  and  12  feet  deep,  and  the  south  channel  had 
been  opened  4,000  feet  long,  100  feet  wide,  and  5^  feet  deep.  The  work 
of  improvement  had  not  been  carried  above  liocky  Reach  further  than 
to  remove  loose  bowlders  from  different  parts  of  the  channel  from  Kocky 
Keach  to  the  canal  entrance,  of  which  the  estimate  to  May,  1S80,  was 
o8,40G  cubic  yards.  So  far  as  improved  the  channel  meets  the  wants 
of  the  large  commerce  of  the  river,  but  in  the  upper  reach,  near  New 
Brunswick,  shipping  experiences  many  delays  on  account  of  shoal 
water. 

By  act  of  July  5, 18S4,  the  sum  of  $35,000  was  appropriated  to  con- 
tinue the  improvement.  The  amount  expended  during  the  fiscal  year 
ending  June  30,  1885,  was  $20,482.87,  and  was  applied  iu  opening  a 
channel  from  Acken's  Wharf  behind  the  dike  at  the  '*  Stakes"  500  feet 
long,  50  feet  wide,  and  G  feet  deep,  mean  low  water,  to  the  main  chan- 
nel; in  opening  channel  100  feet  long,  120  feet  wide,  and  9  feet  deep 
across  shoal,  which  had  formed  during  the  winter  opposite  Bishop's 
dock,  and  in  the  continuation  of  the  improvement  at  Rocky  Reach  by 
drilling,  blasting,  and  dredging  the  reef,  by  which  the  improved  chan- 
nel was  made  1,000  to  1,100  feet  long,  180  feet  wide,  and  12  feet  deep, 
mean  h»w  water. 

Three  hundred  feet  of  the  tenth  or  last  cut  was  also  excavated,  and 
when  carried  across  the  reef  will  complete  the  project  there.  Thedikes 
at  the  ''  Stakes"  and  at  the  middle  ground  were  injured  by  floating  ice 
during  the  early  spring. 

Estimates  for  the  repairs  were  approved  but  no  work  was  done.  The 
amount  that  can  be  profitably  expended  during  the  fiscal  year  ending 
June  30,  1^87,  if  appropriated,  will  be  applied,  in  accordance  with  pro- 
ject, in  dredging  100,000  cubic  yards  of  material  from  the  shoals  from 
Martin's  Cieek  to  above  Martin's  Dock,  and  in  blasting  and  dredging 
5,000  cubic  yards  of  solid  rock  from  the  channel  above  Martin's  Dock. 
These  improvements  will  extend  deep  navigation  a  distance  of  2  miles, 
and  diminish  existing  delays  at  the  shoals  at  low  tide. 

The  annual  tonnage  of  the  river  which  passes  through  the  canal  is 
3,955,318  tons,  and  of  the  river  proper  is  9,204,637  tons. 

The  mon^w  value  of  the  commeice  benefited  by  the  improvement  is 
estimated  at  $40,000,000. 

The  benefit  to  be  expected^rom  the  improvement  is  that  accruing  to 
a  large  local  commerce  between  New  Jersey  and  New  York,  and  to  that 
extensive  inter-State  commerce  which  exists  between  New  York  and 
the  States  to  the  southward  which  are  reached  by  the  Delaware  aud 
Raritan  CanaL 
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July  1, 1864,  amoniit  available •      1739  88 

Amoant  sppropriatod  by  act  approved  July  5,  1884 35,000  00 

**  36,739  88 

Jnly  If  1865,  anonnt  expended  dnring  fiscal  year,  exclaaive  of 

ODUtaDdiDglUbilitiesJnly  1,  1884 $20,482  87 

July  1, 1885,  OQtetanding  liabiUties 4,5i>9  60 

25,012  47 

JbIj  1, 1885,  amount  available 10,727  41 

(AmoDDt  (eettmated)  reqnired  for  completion  of  exietinf^  project I,fi4«,662  05 
Amount  that  caa  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  100, 000  00 
6nbmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1(566  and  1867. 

(See  AppeDdix  F  15.) 

16.  Matiatcan  Creek^  Ifew  Jersey. — The  project  for  this  improvement  was 
adopted  in  1881,  the  object  being  to  afford  a  channel  100  feet  wide  atd 
4  feet  deep,  mean  low  water,  from  the  mouth  to  Winkson's  Creek,  and 
tbenoe  to  head  of  navigation  at  Long  Branch  Railroad  crossing,  75  feet 
vide  and  4  feet  deep,  a  distance  of  2  miles  from  the  entrance,  at  an 
estimated  cost  of  $.13,120. 

The  original  depth  was  2  feet,mean  low  water,in  anarrowchannel,  and 
it  was  not  therefore  available  for  commerce.  The  range  of  tides  is  4.7 
feet  The  amoant  expended  to  close  of  year  ending  June  30, 1884,  was 
•21,000.  Iso  work  of  improvement  was  done  during  the  year.  There 
i«  now  an  improved  channel  affording  4  feet  de])th,  mean  low  water,  00 
to  100  feet  wide  from  the  entrance  to  a  point  600  feet  above  the  Bi  ick 
Factory,  and  tbence  30  to  60  feet  wi<le  to  the  head  of  navigation  at 
Mattawan.  The  amonnt  that  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30,  1887,  if  appro[)riate<l,  will  be  used  in  mak- 
ins  the  improved  channel  75  feet  wide  and  4  feet  deep,  mean  low  water, 
tothe  head  of  navigation.  This  improvement  will  make  the  navigation 
of  the  river  much  more  convenient,  and  will  materially  increase  the 
eommerdal  importance  of  Mattawan. 

The  area  drained  by  the  river  and  particularly  benefited  by  the  im- 
provement contains  50  square  miles  and  a  population  of  9,000  souls. 

The  average  tonnage  carried  for  a  series  of  years  is  130,000  tons,  which 
lias  an  estimated  valuation  of  over  $2,000,000. 

(Aakoant  (evtiniated)  reqaired  for  completion  of  existing  project (12, 120  00 
AiuoaDltbat  canbe  prolitiiblv  expended  in  fiscal  year  ending  J  line  30,1887.    9,000  00 
Soimiitted  in  comitliaincc  with  requirements  of  section  2  of  river  and  harbor 
acUofl8G6ftndlH67. 

(See  Appendix  F  16.) 

17.  Kejfport Harbor^  New  Jersey. — The  present  project  was  adopfed  in 
1873,  and  provides  for  a  channel  200  feet  wide,  4,700  feet  long,  and  8 
feel  deep  at  mean  low  watei,  from  Key  port  Wharf  to  the  8- foot  curve, 
mean  low  water,  of  Raritan  Bay. 

The  original  condition  of  the  navigable  channel  was  a  depth  of  only 
^  feet,  mean  low  water,  and  was  not,  therefore,  available  for  commerce 
at  half  tide. 

The  range  of  tides  is  4.7  feet,  approximately.  The  amount  expended 
to  June  30, 1884,  was  (29,172.06.  At  that  date  there  was  an  improved 
thaiiDel  4,700  feet  long,  200  feet  wide,  and  8  feet  deep,  mean  low  water, 
except  for  a  short  distance  on  the  inside,  where  the  width  was  only  160 
tttL 

Tlie*aiuoant  that  can  be  profitably  expended  during  the  year  ending 
Jqm  30,  1887,  if  appropriated,  will  be  applied  so  as  to  give  the  im- 
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proved  ctanuel  a  uniform  width  of  200  feet  throughoat,  and  also  to  re- 
move any  deposits  that  may  have  caused  shoalings  since  the  work  of 
improvement  was  susi^nded  in  1883. 

The  gross  tonnage  of  the  vessels  using  the  channel  is  estimated'at 
1,800,000  tons,  having  an  estimated  valuation  of  $5,000,000. 

Three  steamboats  and  over  100  sailing  vessels,  with  a  tonnage  vary- 
ing from  15  to  100  tons,  do  the  carrying  trade  of  the  harbor.  Over  one 
hundred  and  fifty  thousand  passengers  were  carried  by  the  steamers 
during  the  year. 

The  benefit  to  be  expected  from  the  improvement  for  which  an  appro- 
priation of  910,000  is  recommended  is  a  more  convenient  navigation 
of  the  improved  channel,  whose  existing  width  on  the  inside  is  insuffi- 
cient for  easy  handling  of  vessels. 

Jaly  1,1884,  amount  available ll.SOg  9A 

July  1, 1885,  amount  expended  during  fiscal  year,  ezcluaive  of  outstanding 
UabiUties  July  1, 1884 320  75 

July  1, 1865,  amount  available 982  Id 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endins  June  30, 1887    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  17.) 

18.  South  River,  New  Jersey. — ^The  project  for  this  improvement  was 
adopted  in  1880.  The  original  condition  of  the  navigable  channel  war 
a  false  direction  of  the  canal  mouth,  with  a  depth  there  of  3}  feet  at  mean 
low  water  ^  thence  np  to  Little  Washington,  depths  varying  from  3.1 
to  11.6  feet  at  mean  low  water;  thence  to  Bissett's  Brick-Yard,  depths 
varying  from  2.8  to  10.1  feet  at  mean  low  water,  and  thence  to  Old  Bridge, 
depths  varying  from  2.1  to  12.5  feet  at  mean  low  water. 

There  are  several  sharp  bends  above  Little  Washington,  where  it  will 
be  expedient  to  straighten  the  course  occasionally  by  cuts. 

The  originally  adopted  project,  which  has  not  been  modified,  was,  to 
change  the  outlet  of  the  river  below  Pettit's,  to  dike  and  to  dredge  in 
order  to  obtain  8 feet  at  mean  low  water  np  to  Little  Washington;  thence 
to  straighten  the  course,  dike  and  dredge  up  to  Bissett's  Brick- Yard  in 
order  to  obtain  6  feet  at  mean  low  water,  and,  finally,  to  straighten  the 
course,  dike  and  dredge  to  Old  Bridge,  in  order  to  obtain  4  feetfOt  mean 
low  water.    The  range  of  tides  is  5  feet  approximately. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1884,  was  $55,617.37.  At  that  date  the  several  dikes  projected  for  the 
improvement  of  the  canal  and  of  the  South  River  below  Washington, 
aggregating  5,896  feet  in  length,  were  completed,  though  not  entirely 
filled  with  stone,  and  the  artificial  cut-off  called  ^'  Little  Ditch,^  near 
Washington,  was  closed. 

Ko  part  of  the  channel  either  in  canal  or  in  the  river  proper  had  been 
deepened  by  dredging.  Ko  work  of  improvement  was  done  during  the 
year.  The  amount  that  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1887,  if  appropriated,  will  be  used  in  deepening 
the  canal,  whose  banks  have  been  protected  by  dikes,  and  in  removing 
the  shoals  in  South  River  below  Washington,  abreast  of  Dike  ^^F,"  so 
that  vessels  drawing  8  feet  may  reach  Washington  at  low  tide. 

The  commerce  of  the  river  amounts  to  397,000  tons  annually,  with  an 
estimated  valuation  of  $1,852,000.  It  is  composed  chiefly  of  brick,  coal, 
lumber,  fertilizers,  fruit,  and  general  merchandise. 

It  is  expected  that  the  completion  of  the  improvement  wiU  consider- 
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ably  increase  the  tonnage  of  the  river  by  the  encoaragement  given  to 
the  erection  of  new  manafactories. 

Jolj  1,1884,  amoant  available |382  63 

July  1, 18K,  amount  available 38*2  63 

Amount  (estimated)  required  for  completion  of  existing  project 138, 695  00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1887    25, 000  0  0 
Sabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1666  and  1867. 

(See  Appendix  F  18.) 

19.  Gedney's  Channel^  Netc  York  Harbor. — The  present  project  was 
adopted  in  1884,  and  provides  for  the  formation  of  a  channel  through 
the  shoal  in  the  west  end  of  Gedney's  Channel  4,000  feet  long,  1,000  teet 
wide,  and  28  feet  deep,  mean  low  water. 

The  original  condition  at  the  entrance  was  a  navigable  channel  with 
a  mioimnin  width  of  1,200  feet,  in  which  the  maximum  depth  on  the  bar 
was  24  feet,  mean  low  water,  approximately,  and  the  minimum  deptb 
23.7  feet,  mean  low  water. 

The  first  appropriation  for  the  improvement  of  the  channel  was  made 
by  act  of  July  5,  1S84,  appropriating  $200,000.  It  was  not  based  on 
any  previously  approved  project,  nor  had  the  War  Department  been 
previously  directed  to  make  a  survey  of  the  channel  with  the  view  of 
.<?abmitting  plan  and  estimates  for  its  improvements.  To  determine  the 
condition  of  the  lower  bay  and  that  of  the  several  channels  over  the 
bar,  a  survey  of  the  entrance  from  Coney  Island  to  Sandy  Hook,  ex- 
tending eastward  to  the  12-fathom  carve  and  westward  to  the  ''west 
bank''  was  directed  by  the  Secretary  of  War,  August  5,  1884,  on  the 
reeommendation  of  the  Chief  of  Engineers  after  reference  to,  and  favor- 
able report  from,  the  Board  of  Engineers  for  River  and  Harbor  Improve- 
ments. The  survey  was  begun  in  August,  1884,  and  completed  in  No- 
vember, 1884,  and  the  illustrative  chart  was  transmitted  to  the  Chief  of 
Engineers  accompanied  with  a  rei>ortin  which  it  was  recommended  that 
Gedney's  Channel  be  improved  by  opening  a  cut  through  the  obstruct- 
ing shoal  in  the  west  end  4,000  feet  long,  ^  feet  deep,  mean  low  water, 
and  of  a  width  dependent  on  the  price  bid  for  removal  of  material.  The 
report  and  estimates  were  referred  to  the  Board  of  Engineers,  who  ap- 
proved the  general  project,  but  limited  the  depth  to  be  gained  to  28  feet, 
mean  low  water.  Their  suggestions  were  directed  to  be  carried  out,  and 
on  January  15,  1885,  sealed  proposals,  solicited  by  public  advertise- 
ment, according  to  law,  were  opened  and  a  contract  awarded. 

The  contractor  began  work  on  March  24, 1885,  and  continued  operat-  • 
ing  until  May  13,  when  he  notified  the  officer  of  engineers  in  charge  of 
the  work  that  he  found  it  impracticable  to  deepen  the  channel  by  the 
methods  he  nsed^  and  asked  that  the  contract  be  canceled. 

Proposals  again  invited  were  opened  June  23,  1885,  and  a  new  con- 
tract awarded  July  31, 1885. 

!No  diminution  in  depth  has  occurred  in  the  channel  during  the  year, 
and  vessels  drawing  22  feet  can  pass  through  the  channel  at  low  stage 
when  the  sea  is  quiet.  The  average  range  of  tides  at  Sandy  Hook  is 
4-8  feet.  It  is  proposed  to  apply  the  appropriation  in  this  way  because 
Congress  si>ecifically  designated  Gedney's  as  the  one  to  be  improved. 
If  the  act  had  been  worded  differently  so  that  the  money  could  have 
been  applied  in  improving  the  bar  at  the  entrance  without  specific  ref- 
ereoee  to  any  one  channel,  no  work  would  probably  have  been  begun 
in  Gedney's  Channel,  but  measures  would  have  been  proposed  for  the 
eoDstniction  of  permanent  works  of  improvement,  which  would  have 
8s 
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based  the  deepening  of  the  water  over  the  bar  upon  works  of  contraction 
at  the  entrance.  In  this  connection  the  Board  of  Engineers  for  Fortifica- 
tions and  forKiver  and  Harbor  Improvements  made  a  report  December 
23,  1884  (which  was  transmitted  to  the  House  of  Representatives  and 
printed  as  House  Ex.  Doc.  No.  78,  Forty -eighth  Congress,  second  session), 
upon  the  general  subject  of  obtaining  a  depth  of  30  feet  over  New  York 
Bar.  Their  views  are  entitled  to  careful  consideration,  and  althougli 
additional  study  as  well  as  experience  will  be  necessary  to  define  in  all 
their  detail  the  precise  dimensions  and  other  features  of  the  work  of 
construction  necessary  for  the  permanent  improvement  of  the  bar,  yet 
sufficient  is  known  to  justify  this  office  in  recommending  a  large  appro- 
priation, not  less  than  $1,000,000,  for  the  commencement  of  a  perma- 
nent improvement.  With  regard  to  the  improvement  of  Gedney's 
Channel,  ordered  by  Congress,  and  which  can  be  undertaken  at  the 
present  time  by  the  means  of  some  form  of  dredging,  no  additional  es- 
timate is  submitted  on  account  of  the  purely  experimental  nature  of  the 
undertaking. 

The  amount  reported  below  as  expended  during  the  fiscal  year  end- 
ing June  30,  1885,  was  for  surveys,  engineering,  and  inspection. 

Amount  appropriated  by  act  approved  July  5, 1884 $200,000  00 

Jnly  1, 1885,  amount  expendeoT during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $13,480  65 

July  1,  I8t?5,  outstanding  liabilities 50  00 

13,530  65 

July  1, 1885,  amount  available 186,469  35 

(See  Appendix  F  19.) 

20.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion,— The  contractor  for  removal  of  the  wreck  of  steamer  Ifankin, 
lying  in  the  Swash  Channel  at  the  entrance  to  Few  York  Harbor,  con- 
tinued work  during  the  year  under  his  contract,  and  removed  375  tons 
of  iron,  making  the  total  removed  since  he  began  work  805  tons. 

The  amount  of  iron  yet  to  be  removed  is  200  tons,  approximately,  and 
of  ballast  100  tons. 

The  contract  was  extended  to  August  1, 1885,  by  the  Secretary  of 
War  January  16,  1885,  without  change  in  the  stipulation  that  monthly 
payments  shall  be  made  to  the  contractor  proportionate  to  the  quantity 
of  iron  removed,  and  that  the  i^ggregate  of  the  advance  payments  shall 
not  exceed  $27,000,  the  gross  sum  which  shall  be  paid  to  the  contractor 
for  wholly  removing  the  wreck,  in  accordance  with  the  original  con- 
tract, dated  July  19,  1883. 

The  total  of  the  advance  payments  made  to  the  contractor  to  date  is 
$8,087.40,  the  retained  percentage  of  which  is  $1,665.60. 

The  wreck  is  embedded  in  5  to  8  feet  of  sand,  and  there  is  a  depth  of 
23  to  25  feet  of  water  over  it  at  mean  low  water. 

As  it  lies  on  the  west  side  of  the  axis  of  the  channel,  it  will  not  be  a 
dangerous  obstruction  to  navigation  so  long  as  it  is  properly  buoyed. 
It  is  expected  that  the  wreck  will  be  entirely  removed  before  the  close 
of  the  present  summer. 

(See  Appendix  F  20.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPBOVEMENT  TO  COMPLY  WITH 
KEQUIEEMENTS  OF  THE  RIVEB  AND  HABBOB  ACT  OF  JULY  5, 1884. 

The  following  locality  was  examined  by  the  local  engineer  in  charge 
and  not  recommended  for  improvement : 
1.  Baldwin  River ^  New  York^  at  Baldwin  Station^  to  connect  with  Long 
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B^i^h. — ^The  reiK>rt  on  this  examiuation  was  transmitted  to  (vODgress 
and  printed  iu  Uoase  Ex.  Doc.  No.  71,  Forty-eighth  Congress,  second 
session.     (See  also  Appendix  F  21.) 

And  it  appearing,  after  preliminary  examination  by  the  local  engineer, 
that  the  locality  was  worthy  of  improvement  by  the  General  Gk>vern- 
ment,  Major  Gillespie  was  charged  with  and  completed  the  survey  of — 

1.  Eudsan  River,  on  the  New  Jersey  side,  from  Weehawken  to  Bergen 
Poini^  Hudson  County,  New  Jersey,  with  a  view  to  deepening  the  water  at 
tJ^  wharf  on  that  side. — (See  Appendix  F  22.) 

IMPROTEMBNT  OF  DELAWARE  AND  SCHUYLKILL  RITERS  AND  o:P 
NORTH  BRANCH  OP  THE  SUSQUEHANNA— OP  RIVERS  IN  NEW  JER- 
SEY— ^HARBOR  IMPROVEMENTS  IN  DELAWARE  RIVER  AND  BAY — 
CONSTRUCTION    OP  PIER  AT  LEWES— DELAWARE  BREAKWATER. 

Officers  in  charge :  Maj.  W.  H.  Heiier.  Corps  of  Engineers,  until  Janu- 
ary 20, 1886 ;  Lieut.  Col.  Henry  M.  Booert,  Corps  of  Engineers,  since 
that  date. 

L  Delaware  River  from  Trenton,  New  Jersey,  to  its  mouth. — The  pro- 
ject for  the  comprehensive  improvement  of  the  Delaware  Biver  between 
Trenton  and  the  upper  part  of  Philadelphia  has  not  yet  been  consid- 
ered. Efforts  in  the  past  have  been  directed  toward  relieving  commerce 
from  the  obstructions  which  exist  in  the  upper  8  or  10  miles  of  the  river 
or  that  part  between  Elinkora  Bar  and  Trenton.  This  part  of  the  river 
was  origiuaJly  obstructed  with  shoals  which  reduced  the  available  depth 
at  low  water  to  from  3  to  4  feet.  By  dredging,  a  depth  of  from  6  to  7 
leet  has  been  obtsuned  in  this  upper  10  miles  of  river,  except  at  Periwig 
Shoal,  which  is  about  2}  miles  below  Trenton,  where  there  is  at  present 
a  depth  of  only  3  feet  at  low  water.  A  detailed  survey  of  the  river  be- 
tween Bridesburg  and  Trenton  is  now  in  progress  for  the  purpose  of 
obtaining  the  necessary  data  for  determining  upon  a  comprehensive  plan 
tor  the  permanent  improvement  of  the  river  between  Trenton  and  the 
upper  part  of  Philadelphia  to  meet  the  requirements  of  commerce,  and 
the  pliui  adopted  for  the  improvement  of  the  river  at  and  below  PMla- 
delphia. 

The  efforts  of  the  past  to  improve  the  river  between  Philadelphia  and 
the  bay  have  been  confined  to  dredging,  except  at  Schooner  Ledge, 
where  solid  rock  has  been  removed,  under  appropriations  for  special 
locaKties  and  also  under  general  appropriations  for  the  Delaware  Biver 
below  Bridesburg.  At  some  of  the  special  localities  where  improve- 
ments have  been  made  the  original  depth  was  from  16  to  18  feet  at  low 
water,  as  at  Mifflin  Bar,  Schooner  Ledge,  and  Cherry  Island  Flats. 

A  Board  of  Engineers,  convened  by  direction  of  the  Secretary  of  War 
for  the  puri)08e  of  considering  the  subject  of  the  permanent  improve- 
ment of  Ddbiware  Biver  and  Bay,  recommended,  under  date  of  January 
23, 1885,  the  formation  of  a  ship-channel  from  a  point  opposite  Phila- 
delphia and  about  midway  between  the  American  Shipbuilding  Com- 
pany's yard  and  tixe  Gas  Trust  wharf  to  deep  water  in  Delaware  Bay, 
having  a  least  width  of  600  feet  and  a  depth  of  26  feet  at  mean  low 
water.  The  formation  of  such  a  channel  is  to  be  obtained  except  at 
Schooner  Ledge,  where  rock  would  require  to  be  removed,  by  regulat- 
ing the  tidal  flow  by  means  of  dikes,  with  recourse  to  dredging  where 
xieeeasary  as  an  aid  to  such  yM)ntractiug  and  regulating  works.  The 
estimated  cost  of  obtaining  a  channel  of  the  above  dimensions  is  about 
12,425,000,  which  covers  the  estimated  cost  of  the  permanent  improve- 
BMOk^^  the  Delaware  Biver  between  the  upper  part  of  Philadelphia  and 
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deep  water  in  the  bay.  The  entire  cost  of  the  permanent  improvement 
of  the  river  between  Trenton,  K.  J.,  and  its  month  cannot  be  stated 
until  after  the  completion  of  the  survey  now  in  progress  between  Brides- 
burg  and  Trenton  and  the  formation  of  a  project  based  thereon. 

The  entire  amount  expended  in  the  improvements  of  the  Delaware 
Eiver  from  1836  to  June  30,  1884,  under  appropriations  both  for  the 
general  river  and  for  special  localities,  was  $1,340,470.  At  the  latter 
date  there  had  been  formed  a  channel  of  navigable  width  and  7  feet 
deep  at  mean  low  water  through  the  bars  between  Bridesburg  and  Bor- 
dentown  ;  200  feet  wide  and  9  feet  deep  at  mean  low  water  over  the  bar 
between  Bridesburg  and  the  head  of  Petty's  Island  Bar;  226  feet  wide 
and  24  feet  deep  through  Petty's  Island  Bar;  300  feet  wide  and  ten  feet 
deep  at  mean  low  water  through  Smith's  Island  Bar;  300  feet  wide  and 
26  feet  deep  at  mean  low  water  through  Mifflin  Bar;  330  feet  wide  and  24 
feet  deep  at  mean  low  water  through  Schooner  Ledge ;  470  feet  wide  and 
24  feet  deep  through  Cherry  Island  Flats,  and  385  feet  wide  and  24  feet 
deep  at  low  water  through  Bulkhead  Shoals. 

During  the  fiscal  year  ending  June  30,  1885,  the  sum  of  $27,657.46 
was  expended  in  dredging  in  Smith's  Island  Bar,  and  on  surveys,  ob- 
servations, and  examinations  which  are  still  in  progress. 

An  appropriation  of  $600,000  is  recommended  for  the  fiscal  year 
ending  June  30,  1887,  which  would  be  applied  to  the  improvement  of 
the  Delaware  Eiver  in  accordance  with  the  recommendations  of  the 
Board  of  Engineers  of  1884. 

Amount  appropriated  by  act  approvedJnly  5,  1864 $200,000  00 

July  1, 1885,  amoant  expended  during  fiscal  year,  exoluaiveof 

outstanding  liabilities  July  1,  1884 (14.366  54 

July  1, 1885,  outstanding  liabilities 77  50 

14, 444  04 


July  1,  1885,  amount  available 185,555  96 

Amount  (estimated)  required  for  completion  of  existing  project 2, 425, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1887 600,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  G 1.) 

2.  Delaware  River  between  Trenton^  New  Jersey^  and  Brideaburgy  Penn- 
sylvania.— In  the  original  condition  of  this  part  of  the  Delaware  River 
the  greatest  obstructions  to  navigation  occurred  at  Periwig  Shoal, 
about  2^  miles  above  Bordentown,  where  only  3  feet  of  water  was  to  be 
found  at  low  tide,  and  in  the  eastern  channel  of  the  river  in  front  of 
Bordentown,  where  there  was  only  a  depth  of  from  4  to  4^  feet  at  low 
water.    The  other  bars  in  the  river  gave  a  depth  of  over  6  feet. 

The  original  project  adopted  for  the  improvement  of  Periwig  Shoal 
was  to  excavate  a  cut  through  the  shoal  so  as  to  provide  a  channel  200 
feet  wide  and  6  feet  deep  at  low  water,  at  an  estimated  cost  of  $75,000. 
To  the  close  of  the  fiscal  year  ending  June  30, 1876,  the  sum  of  $45,000 
had  been  expended  on  this  portion  of  the  river,  and  none  since,  because 
it  had  become  evident  that  dredging  alone  would  not  sufiice  to  main- 
tain a  good  channel  at  Periwig  Island.  The  channel,  which  at  the  end 
of  the  work  had  been  found  to  be  120  feet  wide  and  6  feet  deep  at  low 
water,  had  diminished  in  August,  1878,  to  75  feet  in  width  and  from  4 
to  4^  feet  in  depth. 

Kothing  has  been  expended  on  this  part  of  the  river  since  the  close 
of  the  work  in  1876. 
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Id  1878  a  project  ^as  adopted  for  deepening  the  eastern  channel  of 
the  river  in  front  of  Bordentowu  to  7  feet. 

The  amount  expended  on  these  works  to  the  close  of  the  fiscal  year 
ending  Jane  30,  1884,  was  $90,767.23.  At  that  date  the  channel  in  the 
vicinity  of  Bordentown  ha<l  a  least  depth  of  7  feet  and  least  width  of 
aboat  50  feet. 

Doring  the  fiscal  year  ending  June  30, 1885,  the  sum  of  (232.77  was 
expended  in  contingent  expenses. 

The  advantages  and  benefits  to  navigation  from  the  improvement  of 
this  part  of  the  river  will  be  to  facilitate  the  large  commerce  of  the  Del- 
aware and  Raritan  Canal  from  or  to  its  entrance  to  and  from  Philadel- 
phia and  other  points,  and  facilitate  the  navigation  of  the  river  to 
Trenton. 

A  detailed  survey  of  the  river  between  Bridesbnrg  and  Trenton  is  in 
progress,  for  the  purpose  of  furnishing  the  data  necessary  for  a  compre- 
hensive plan  of  improvement. 

No  appropriation  is  asked  for  under  this  title,  as  it  is  for  the  best  in- 
terests of  the  work  and  of  eomm^ce  that  all  the  funds  for  the  improve- 
ment of  the  channel  of  the  Delaware  Kiver  be  appropriated  under  the 
general  title  of  '^  Improvement  of  Delaware  Eiver  from  Trenton,  N.  J., 
to  its  moath.^ 

Jnlj  1,  1884,  araonnt  available |232  77 

Jalj  1,  Id^y  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,1884 232  77 

Amount  (estimated )  required  for  completion  of  existing  project (*) 

(See  Appendix  G  2.) 

S,  Delaware  River  below  Bridesbnrg^  Pennsylvania, — In  the  original 
condition  of  this  subdivision  of  the  Delaware  Eiver  the  greatest  ob- 
structions to  navigation  occurred  at  the  following  points :  Five-Mile 
Shoal  near  the  head  of  Potty's  Island,  Petty's  Island  Bar  near  Port 
Bicfamondy  Philadelphia,  Smith's  Island  Bar  between  Philadelphia 
and  Camden,  Mifflin  Bar  about  9  miles  below  Philadelphia,  Bulkhead 
Shoals  aboat  39  miles  below  Philadelphia,  and  Dan  Baker  Shoals  about 
50  miles  below  Philadelphia. 

At  the  head  of  Petty's  Island,  near  Five-Mile  Point,  there  was  but  6 
to  7  feet  depth,  originally.  There  is  now  a  channel  9  feet  deep  at  low 
water  and  200  feet  wide,  and  it  is  proposed  to  deepen  this  to  12  feet. 
The  work  at  Petty's  Island  Bar  was  commenced  in  1879.  There  were 
but  14  feet  at  low  water  in  the  channel.  The  original  project  contem- 
plated the  deepening  of  the  channel  to  24  feet  and  of  ample  width 
to  accommodate  the  heaviest  draught  vessels  seeking  the  upper  part  of 
the  port  of  Philadelphia.  The  channel  was  dredged  to  this  depth  and 
to  a  width  of  al  out  225  feet  by  the  removal  of  upwards  of  200,000 
cobic  yards  of  sand,  gravel,  and  bowlders.  Between  the  deep-water 
channel  and  the  Philadelphia  shore,  or  rather  the  ends  of  the  piers 
projecting  from  the  shore,  the  depth  of  water  is  much  less  than  24  feet. 
It  has  therefore  been  the  object  to  push  or  widen  this  channel  as  soon 
su(  possible  to  these  piers,  so  as  to  accommodate  the  rapinly-iucreasing 
eommerce  of  this  ]>art  of  the  city  of  Philadelphia. 

At  Smith's  Island  Bar  there  was  a  navigable  capacity  of  6  feet  across 
the  bar. 

Id  1884  a  project  was  adopted  for  the  improvement  of  Smith's  Island 
Bar  for  a  channel  directly  to  the  northward  of  the  island  about  300 
feet  wide  and  10  feet  deep  at  mean  low  water.    This  work  was  com- 

*  Included  in  amount  required  for  completion  of  existing  project,  *^  Delaware  River 
fona  TienioD,  N.  J.,  to  ite  mouth." 
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pleted  in  July,  1884,  but  the  channel  has  again  shoaled  to  about  6  feet 
deep  at  low  tide. 

Work  at  Mifflin  Bar  was  commenced  in  1873.  It  had  a  depth  of  17 
feet  of  water  over  it,  and  the  project  aimed  at  dredging  a  chanuel 
through  the  bar  so  as  to  get  20  feet  depth  ;  then  was  amended  to  get  22 
feet  depth,  and  in  1876  this  was  again  modified  so  as  to  get  a  chaDuel 
of  26  feet  in  depth.  In  1879  a  channel  of  26  feet  depth  was  obtained. 
In  1880  this  had  shoaled  to  24  feet,  and  in  1881  again  shoaled  to  22  feet 
By  dredging  since,  when  ixinds  would  permit,  an  effort  has  been  made 
to  maintain  a  24-foot  channel  at  mean  low  water.  The  present  depth 
on  the  bar  is  about  20  feet  at  low  water.  At  Bulkhead  Shoals  the 
original  depth  was  about  21  feet  at  mean  low  water.  By  dredging  ^a 
channel  has  been  formed  about  400  feet  wide  and  24  feet  deep.  The 
improvement  at  Dan  Baker  Shoals  has  not  yet  been  commenced. 
These  shoals  have  a  depth  of  water  a  little  less  than  20  feet  over  them 
at  low  water.  The  project  of  1883  recommended  a  cut  through  these 
shoals  900  feet  wide  and  25  feet  in  depth,  requiring  the  removal  of 
about  466,000  cubic  yards  of  material,  at  an  estimated  cost  of  (205,000. 

To  the  close  of  the  fiscal  year  ending  June  30,  1884,  the  sum  of 
$683,213.97  was  expended  on  this  subdivision  of  the  river  since  the  be- 
ginning of  the  improvements  in  1873. 

During  the  fiscal  year  ending  June  30, 1885,  the  sum  of  $11,166.72 
was  expended  in  dredging  at  Smith'f>  Island  Bar  and  in  examinations  at 
various  points  on  the  river. 

The  improvement  of  the  Delaware  River  should  be  considered  as  a 
whole,  and  the  project  recommended  by  the  Board  of  Engineers  of  1884 
for  the  permanent  improvement  of  the  Delaware  River  proposes  the 
formation  of  a  channel  between  the  upper  end  of  Petty's  Island  and 
Delaware  Bay  600  feet  wide  and  26  feet  deep  at  mean  low  water. 

July  1,  1884,  amount  available $7,786  03 

July  1,  18do,  amouDt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 ! 7,786  03 

Amount  (estimated)  required  for  completion  of  existing  project (*) 

(See  Appendix  G  3.) 

4.  Delaicare  River  at  Schooner  Ledge. — This  work  was  commenced  tn 
1879.  The  depth  of  water  at  the  ledge  was  18  to  19  feet.  The  project  was 
to  deepen  it  to  24  feet  by  the  removal  of  rock  and  other  obstructions,  at 
an  estimated  cost  of  $227,000.  The  amount  expended  to  the  close  of  the 
fiscal  3 ear  ending  June  30, 1884,  was  $169,130.48.  At  that  date  the 
channel  had  been  widened  from  220  to  330  feet,  with  a  depth  of  24  feet 
at  mean  low  water. 

The  improvement  of  this  locality  is  considered  in  the  report  of  the 
Board  of  Engineers  of  1884,  and  forms  a  part  of  the  comprehensive  plan 
for  the  permanent  improvement  of  the  Delaware  Kiver  as  recommended 
by  the  Board. 

July  1, 1884,  amount  available $869  52 

July  1, 18><5,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1884 706  59 

July  1,  1885,  amount  available 162  93 

Amount  (estimated)  required  for  completion  of  existing  project (*) 

(See  Appendix  G  4.) 

*  Included  in  amount  required  for  completion  of  existing  project,  *'  Delaware  River 
from  Trenton,  N.  J.,  to  ite  mouth.'' 
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5.  Delaware  River  near  Cherry  Island  Flats. — The  original  project  was 
for  a  channel  900  feet  wide  and  24  feet  deep,  at  an  estimated  cost  of 

$ao4,ooo. 

Work  was  commenced  in  1879,  when  the  depth  was  18  to  lf>  feet,  and 
since  1,594,740  cubic  yards  of  material  have  been  dredged. 
The  amonnt  expended  to  June  30, 1884,  was  $397,358.42. 
The  channel  is  now  470  feet  wide  and  24  feet  deep  at  mean  low  water. 
The  improvement  of  this  locality  is  considered  in  the  report  of  the 
Board  of  Engineers  of  1884,  and  forms  a  part  of  the  comprehensive  plan 
for  the  permanent  improvement  of  the  Delaware  Biver  as  recommended 
by  the  Board. 

Jttlyl,  1884,  amount  available $2,641  58. 

Joly  1,  1385,  amoant  expended  daring  fiscal  year,  exclusiTe  of  outstanding 

lUhilitiee  July  1,  1884 1,184  84 

July  1,  1886,  anioant  available ... .   1,456  74 

Amoant  (estimated)  required  for  completion  of  existing  project (*) 

(See  Appendix  6  5.) 

6.  Frankford  Creekj  Pennsylvania.^Th\B  creek  flowseastward  through 
the  northern  portion  of  the  city  of  Philadelphia,  and  is  in  close  proxim- 
ity to  the  Fiinkford  Arsenal.  Previous  to  1882  no  work  had  been 
done  on  this  improvement,  its  condition  being  a  low-water  width  of 
100  feet  and  a  depth  of  5  feet  at  the  month,  which  became  too  shallow  for 
purposes  of  navigation  at  the  Frankford  Avenue  Bridge,  at  the  head 
of  tidal  flow.  The  act  of  August  2, 1882,  appropriated  $10,000  for  the 
parpose  of  dredging  a  7-foot  channel  from  the  mouth  of  the  creek  to 
Horseshoe  Bend,  near  the  bridge  at  Bridge  street.  This  work  was  ac- 
complished soon  after.  This  creek  is  now  being  regulated  by  the  city 
of  Philadelphia,  and  no  further  appropriation  by  the  United  Spates  is 
recommended. 

Up  to  June  30,  1884,  there  had  been  expended  the  sum  of  (9,083.28, 
which  resulted  in  obtaining  the  channel  as  above  stated. 

Jnly  1,  1884,  anaonnt  available |916  72 

JnlT  1, 19^,  amount  expended  during  fiscal  year,  exclusive  of  oatstanding 
likbiUties  July  1,  1884 359  65 

Jniy  I,  18%,  amonnt  available 557  17 

i  Amount  (estimated)  required  for  completion  of  existing  project 30, 000  00 

/  Sobmitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     barbor  acts  of  1866  and  1867. 

(See  Appendix  G  6.) 

7.  Schuylkill  RiveTj  Pennsylvania. — When  work  was  originally  com- 
menced there  was  a  low- water  channel  entrance  to  the  river  of  only  15 
feet.  The  project  was  to  obtain  a  low-water  channel  depth  of  20  feet 
by  100  feet  wide  from  the  month  to  Gibson's  Point,  and  above  that  to 
Cbestnnt  Street  Bridge,  a  low- water  depth  of  18  feet.  In  1876  this  was 
modified  so  as  to  provide  for  a  low- water  depth  of  24  feet,  with  a  width 
of  300  feet  from  the  month  to  Girard  Point ;  and  in  1883  the  project 
vaa  sigsdn  modified  so  as  to  increase  the  channel  from  the  month  to 
Girard  Point  to  a  width  of  400  feet,  with  a  channel  24  feet  deep  at  mean 
k>w  water  and  250  feet  wide  from  Girard  Point  to  Gibson's  Point,  at  an 
estimated  cost  of  $160,000  for  the  present  amended  project.  The  snm 
of  $320JM0.55  has  been  expended  op  to  the  close  of  the  fiscal  year  end- 

*  Included  in  amonnt  required  for  completion  of  existing  project,  <*  Delaware  River 
frva Trenton,  N.  J.,  to  its  month." 
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ing  June  30, 1884.  At  that  date  there  was  a  24-foot  low- water  channel 
300  feet  wide  from  the  mouth  to  Girard  Point  piers ;  from  Girard  Point 
piers  to  Gibson's  Point  150  feet  in  width  and  20  feet  low-water  depth, 
and  an  18  foot  low- water  channel  from  thence  to  the  Chestnut  Street 
Bridge. 

During  the  fiscal  year  ending  June  30, 1885,  the  sum  of  $10,860.68 
was  expended  in  widening  the  channel  between  Girard  Point  piers  and 
Point  Breeze.  The  commerce  on  the  river  is  increasing  more  rapidly 
than  the  improvements  can  be  made.  It  is  proposed  when  funds  be- 
come available  to  continue  the  work  from  Penrose  Ferry  Bridge  to 
Point  Breeze.  The  sum  of  $75,000  can  be  profitably  expended  during 
,  the  fiscal  year  ending  June  30, 1887.  If  appropriated,  it  is  proposed  to 
expend  it  in  widening  the  artificial  channel  to  the  great  benefit  and  ad- 
vantage of  the  large  vessels  that  now  desire  to  enter  the  river. 

July  1,  1884,  amount  available $4, 159  46 

Amount  appropriated  by  act  approved  July  5, 1884 25, 000  00 

29, 159  45 
July  1,  1885,  amount  expended  during  fiscal  yeai,  exclusive  of 

outstanding  liabilities  July  1,  1884 |10,860  68 

July  1, 1865,  outstanding  liabilities *: 6,719  80 

17,580  48 

July  1, 1H85,  amount  available 11,578  97 

(Amount  (estimated)  required  for  completion  of  existing  project 135, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    75, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  7.) 

8.  Ice-harbor  at  Marcm  HooTcy  Pennsylvania. — This  work  was  com- 
menced in  1867,  and  in  1871  four  piers  were  completed.  In  1880  the 
original  project  was  modified  so  as  to  enlarge  the  harbor  to  double  its 
area,  or  about  7  acres,  by  building  an  additional  line  of  piers  further 
down  stream.  In  1881  two  of  the  additional  piers  were  completed. 
The  project  was  again  modified  in  1881  so  as  to  build  another  pier  500 
feet  below  the  third  line  of  piers  and  to  construct  a  bulkhead  along  the 
whole  length  of  the  harbor,  about  1,800  feet,  at  an  average  distance  of 
160  feet  from  high-water  mark,  with  the  dredging  of  the  whole  harbor 
fi^om  a  depth  of  15  feet  at  mean  low  water  shoaling  to  10  feet  alongside 
the  bulkhead.  The  additional  pier  was  completed  in  1883,  and  a  pier 
built  during  the  past  fiscal  year  to  replace  the  one  which  capsized  in 
1882.  The  sum  of  $174,532.90  was  expended  up  to  June  30,  1884.  At 
that  date  the  new  pier.  No.  7,  was  under  construction. 

During  the  fiscal  year  ending  June  30,  1885,  there  was  expended  the 
sum  of  $15,623.23.  The  pier  to  replace  No.  5,  which  had  been  de- 
stroyed, was  built. 

The  harbor  is  of  great  service  to  commerce  during  the  winter  months. 
The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1887,  if  appropriated,  will  be  used  in  carrying  into  effect 
the  approved  project  by  building  the  bulkhead  and  dredging. 

July  1,  1884,  amount  available td,467  10 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1884 2,028  94 

July  1,  1885,  amount  available 7, 438  16 
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(Amount  (estimated)  reqoired  for  completion  of  existing  project |50,000  00 
Amoont  that  can  be  profitably  expended  in  fiscal  yearendinj;  Jiine30, 1887    50, 000  00 
Sabmittcd  in  compliance  with  roqairementa  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  8.) 

9.  Ice^harbor  at  the  head  of  Delaware  Bay,  Delaware. — ^The  river  and 
harbor  act  of  August  2,  1882,  appropriated  J25,000  for  commencement 
of  work  on  the  ice  harbor  at  head  of  Delaware  Bay,  to  include  the  re- 
moval of  sunken  piers  in  the  chfinnel  back  of  Reedy  Island,  Delaware. 
The  project  submitted  for  the  expenditure  of  this  sum  was  modified, 
and  embraced  as  finally  approved  the  removal  of  the  piers  and  the 
obtaining  of  more  definite  information  resi>ecting  the  location  and  raan-> 
ner  of  construction  of  the  proposed  harbor.  The  removal  of  the  piers, 
six  in  number,  was  completed  October  29,  1883.  They  had  for  years 
formed  a  dangerous  obstruction  to  navigation,  and  their  removal  has 
been  of  great  benefit  and  relief  to  vessels  asing  the  channel  back  of 
Beedy  Island  as  an  anchorage,  and  to  those  that  run  regularly  to  the 
piers  at  Port  Penn  and  Saint  Augustine  Beach. 

During  the  fiscal  year  ending  June  30,  1884,  the  amount  expended 
was  $7,425.22  in  removing  the  sunken  ice-pi<  rs  and  in  making  the  neces- 
sary examination  for  a  site  for  the  proposed  harbor. 

From  the  surveys  and  examinations  which  have  been  made  the  con- 
clusion was  reached  that  the  vicinity  of  Listou's  Point  would  furnish 
the  most  satisfactory  site  for  the  proposed  ice  harbor.  The  necessity 
of  providing  an  ice  harbor  at  the  head  of  Delaware  Bay  for  the  ship- 
ping of  the  Delaware  River  and  Bay  has  been  repeatedly  stated  in 
former  reports,  but  in  view  of  the  very  large  amount  of  dike  work  recom- 
mended by  the  Board  of  Engineers  of  1884  in  the  immediate  vicinity  of 
the  site  which  seems  best  adapted  to  an  ice  harbor,  it  would  seem  that  the 
definite  location  of  the  ice  harbor  should  be  postponed  until  these  dikes 
are  built  and  the  river  in  their  vicinity  has  reached  its  fixed  regimen. 

No  appropriation  is  recommended  at  present  by  the  officer  in  charge. 

July  I,  1884,  amoant  available fl7,500  00 

July  1, 18^,  amoont  available 17, 500  00 

i  Amount  (estimated)  required  for  completion  of  existing  project 381, 090  00 

{  Babmitt«i  in  complianoe  with  requirements  of  section  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 
(See Appendix  6  9.) 

10.  Consimctian  of  iron  pier  in  Delaware  Bay^  near  Lewes^  Delaware. — 
The  original  project  for  this  work  was  the  construction  of  a  landing  pier 
about  1,700  feet  in  length  and  extending  into  Delaware  Bay  to  a  depth 
of  22  feet  at  mean  low  water ;  the  pier  to  be  composed  of  a  combina- 
tion ff>f  wrought-iron  screw-pile  shafts  with  cast-iron  caps  and  screws, 
and  a  timber  superstructure.  The  work  was  commenced  in  1871  and 
completed,  except  superstructure,  in  1880. 

The  sum  of  f  366,661.13  was  expended  up  to  June  30,  1884. 

From  the  rapid  decay  of  the  timber  superstructure  it  is  believed  that 
it  could  be  replaced  with  ultimate  economy  by  a  permanent  iron  super- 
structure. The  115,000  required  for  the  completion  of  the  existing  proj- 
ect could,  with  advantage,  be  applied  to  repairs  to  the  present  timber 
superstructarey  or,  still  letter,  toward  the  partial  construction  of  an  iron 
mperstmctnre. 

Jaly  I,  1884,  amoant  available $1,838  87 

J«ly  I,  18^,  amoant  expended  daring  fiscal  year,  exclusive  of  outstanding 

liabilitiea  Joly  1,  1884 951  59 

Jaly  1,1885,  amoant  arailable 887  28 
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fAmouDt  (estimated)  required  for  completion  of  existing  project $15, 000  00 
Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    15, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  act«  of  1866  and  1867. 

(See  Appendix  G  10.) 

11.  Delaware  Breakwater  Harbor,  Delaware, — TJDder  act  of  Congress, 
May  7, 1822,  $22,700  was  appropriated  for  a  survey  of  Delaware  Bay,  near 
Cape  Heulopen,  for  the  purpose  of  determining  upon  the  site  for  a  har- 
bor of  shelter.  In  1828  an  appropriation  of  $250,000  was  made  for  com- 
mencing the  work,  under  a  plan  submitted  by  a  board  of  commissioners 
appointed  by  Congress.  "The  project  of  the  board  contemplated  the 
construction  in  the  concavity  of  the  bay,  just  inside  Cape  Henlopen,  of 
two  massive  works  on  the pierres  perdtiesj  or  riprap  system, separated 
by  an  interval  or  gap  of  1,390  feet — the  greater  called  the  breakwater, 
to  afford  safe  anchorage  during  gales  from  the  north  and  east ;  the 
other  called  the  ice  breaker,  to  protect  shipping  against  northwesterly 
gales  and  the  heavy  drifting  ice  of  the  bay." 

This  project  was  completed  in  1869,  under  aggregate  appropriations, 
including  the  first  for  survey,  of  $2,292,103.70.  The  stone  used  varied 
from  one-quarter  of  a  ton  to  7  tons  in  weight,  the  smaller  constituting 
the  bulk  of  the  mass,  the  larger  used  to  cover  the  exterior  slopes. 

As  completed  in  1869,  the  breakwater  is  2,558  feet  long,  and  the  ice 
breaker  1,359  feet  long  on  top.  The  average  width  on  top  is  22  feet, 
and  at  base  160  feet.    The  top  is  about  14  feet  above  mean  low  water. 

In  1882  the  project  was  adopted  for  closing  the  gap  between  the  break- 
water and  the  ice  breaker  by  means  of  a  random  stone  foundation,  with  a 
concrete  superstructure.  The  random  stone  foundation  is  to  be  brought 
to  a  height  of  12  feet  below  low  water,  with  a  width  on  top  of  48  feet. 
The  concrete  superstructure  is  to  have  a  width  on  bottom  of  24  feet, 
rising  to  a  height  of  12  feet  above  mean  low  water,  with  a  width  on 
top  of  12  feet.    The  estimated  cost  of  this  project  was  $675,000. 

In  1883  and  1884  the  project  was  modified  by  providing  a  foundation 
of  brush  mattresses  for  the  random  stone  substructure  and  omitting  the 
construction  of  a  pile  bridge  across  the  gap,  which  formed  part  of  the 
project  of  1882  for  closing  the  gap. 

From  the  beginning  of  the  work  in  1828  the  total  amount  expended 
up  to  June  30, 1884;  was  $2,395,0 "»2.40,  of  which  $102,948.70  was  ex- 
pended on  the  project  adopted  in  1882  for  closing  the  gap. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1885, 
was  $36,454.12,  which  was  applied  to  the  completion  of  the  mattress 
foundation  and  to  the  delivery  of  stone  in  the  substructure.  It  is  recom- 
mended that  an  appropriation  of  $300,000  be  made  for  continuing  the 
work. 

July  1,  1884,  amount  available $22,051  30 

Amount  appropriated  by  act  a^tproved  July  5, 1884 75, 000  00 

JW.OSl  30 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1884 |27, 142  87 

July  1, 1885,  outstanding  liabilities 1,970  65 

29,113  52 

July  1, 1885,  amount  available 67,9:^7  78 

r  Amount  (estimated)  required  for  completion  of  existing  prcyect 475, 000  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  300,000  00 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  G  11.) 
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12,  Rancocas  River^  New  Jersey. — The  Eancocas  is  a  comparatively 
large  and  important  stream,  200  yards  wide  at  its  month  and  narrows  to 
abont  400  feet  at  a  distance  of  8  miles  above.  As  is  nsual  with  rivers 
entering  into  the  Delaware  Bay  and  Eiver,  a  bar  exists  at  its  mouth 
difficult  to  treat  effectively  and  cheaply  on  account  of  the  liability  of 
the  cuts  to  close  up  unless  protected  by  deflecting  dikes.  There  is, 
however,  a  low- water  navigable  depth  of  nearly  8  feet  over  this  bar  at 
present. 

The  original  project  provided  for  a  low- water  channel  from  160  to  200 
feet  wide,  and  6  feet  deep  at  low  water  to  Gentreton,  7^  miles  above  the 
mouth,  and  eventually  a  5-foot  low-water  channel  to  Mount  Holly,  5| 
Biiles  above  Centreton.  The  estimated  cost  of  the  whole  was  $82,000. 
The  amount  expended  up  to  June  30, 1884,  was  $19,535.50.  On  that 
date  a  dike  had  been  built  from  the  head  of  Hamill's  Island  to  the  north 
bank  of  the  river,  and  a  6^-foot  low-water  channel  150  feet  wide  cut 
through  Coates's  Bar. 

During  the  fiscal  year  ending  June  30, 1887,  it  is  proposed  to  expend 
the  amount  appropriated  in  carrying  the  improvement  up-stream  by 
dredging  the  ^oaJs  in  the  order  in  which  they  appear. 

Jnly  1, 1884,  amount  available $464  50 

Juljl,  18%,  amoimt  expended  during  fiscal  year,  exclusive  of  outstanding 

lUbiUties,  July  1,  1884 297  78 

July  1, 1885,  amonnt  available 166  72 

(Amonot  (estimated)  reqnired  fpr  completion  of  existing  project 62, 000  00 
Amount  that  can  l>e  profitably  expended  in  fiscal  year  ending  Jnne  30, 1887    22, 000  00 
Sabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  ie67. 

(See  Appendix  G  12.) 

13.  Woodbury  CreeJcy  New  Jersey, — The  lower  part  of  Woodbury  Creek, 
firom  its  month  to  the  Crown  Point  Road  Bridge,  is  considered  to  have 
snfficieut  depth  of  water  at  high  stages  of  the  tide  for  the  needs  of  nav- 
igation. The  i)ortion  which  should  be  improved  is  the  reach  extending 
from  this  bridge  to  the  Broad  Street  Bridge  in  the  town  of  Woodbury, 
the  head  of  navigation.  At  low  tide  this  portion  of  the  creek  is  almost 
entirely  devoid  of  water,  but  the  range  of  tide  being  between  5  and  6 
feet,  small  vessels  can  ascend  at  high  stages. 

The  project  of  1883  proposed  to  dredge  a  channel  affording  a  high- 
water  depth  of  8  feet  and  a  width  of  40  feet  from  Crown  Point  Road 
Bridge  to  Broad  Street  Bridge  in  the  town  of  Woodbury,  at  an  esti- 
mated cost  of  $15,000.  This  channel  when  once  made  is  to  be  main- 
tained by  the  parties  interested. 

The  snm  of  $450.31  was  expended  np  to  June  30, 1884,  for  a  survey 
of  the  creek. 

The  partial  dredging  of  a  channel  being  of  no  commercial  value,  ex- 
penditures have  b^n  withheld  to  await  further  appropriation  sufficient 
to  eomplete  the  dredging  as  far  as  Woodbury. 

Julyl,  1884,  amount  available $4,549  69 

Joljl,  1986,  amount  available 4,549  69 

iAmoant  (estimated)  required  for  completion  of  existing  project 10, 500  00 
Aaoonnt  that  can  be  profitably  expenc^ed  i  n  fiscal  year  en  din  g  J  une  30, 1887    10, 500  00 
Bshmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  aeta  of  1866  and  1867. 

(See  Appendix  G 13.) 

14,  Mantua  Creekj  New  Jersey. — The  original  project  for  this  improve- 
meot  contemplates  the  construction  of  a  low- water  channel  10  feet  deep 
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and  80  feet  wide  at  tbe  month  of  the  creek,  which  is  to  diminish  to  4 
feet  in  depth  and  40  feet  in  width  at  the  town  of  Mantua,  situated  some 
11  miles  from  the  mouth,  at  an  estimated  cost  of  $35,000. 

The  stream  in  its  natural  condition  possesses  good  depth  of  water  for 
a  distance  of  3  or  4  miles  from  the  Delaware  Biver,  having  a  low- water 
depth  of  9  feet  throughout  this  distance.  Above  this,  however,  tbe 
channel  depth  slowly  diminishes  until  at  Mantua  there  is  a  low-water 
depth  of  only  2  feet.  • 

No  money  has  yet  been  expended  on  the  work ;  and  since  whatever 
dredging  done  here  would  not  be  permanent,  no  further  appropriation 
is  recommended. 

July  1, 1884,  amount  available $3,000  00 

July  1,1885,  amount  available 3,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 32, 000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  14.) 

16.  Raccoon  River j  New  Jersey. — This  river  has  a  high- water  width  at 
its  mouth  of  about  450  feet,  gradually  diminishing  to  100  feet  at  Swedes- 
borough,  about  9J  miles  upstream.  There  is  a  good  4-foot  low-water 
channel  and  a  high- water  channel  of  from  9  to  10  feet  from  the  mouth 
of  the  river  to  more  than  half  the  distance  to  Swedesborough.  The 
serious  and  extensive  obstructions  are  found  within  2  miles  of  that  towD. 
There  are  four  bridges  across  the  stream.  Two  of  these  are  located  at 
Bridgeport,  about  2  miles  above  the  mouth  of  the  river,  and  the  other 
two  at  Swedesborough.  The  lower  one  of  the  two  latter  is  the  Swedes- 
borough  Bailroad  Bridge,  and  barges  can  pass  under  it ;  the  upper  one 
is  the  Main  Street  Bridge,  and  is  the  head  of  navigation. 

The  project  submitted  with  the  report  on  the  survey,  dated  February 
26, 1883,  contemplates  making  the  navigation  up  to  Main  Street  Bridge 
in  Swedesborough  more  safe  and  less  difficult  for  the  class  of  vessels 
now  navigating  tbe  stream  by  dredging,  at  an  estimated  cost  of  $18,000. 

The  sum  of  $757.23  was  expended  up  to  June  30,  1883,  for  surveys, 
and  nothing  since,  the  balance  on  hatid  being  held  to  await  further  ap- 
propriation. 

If  this  work  is  to  be  executed  the  sum  of  (16,000  in  addition  to  funds 
on  hand  can  be  profitably  expended  during  the  fiscal  year  ending  June 
30,  1887,  upon  the  improvement. 

July  1, 1884, amount  available $2,242  77 

July  1»  1885,  amount  available 2,242  77 

(Amount  (estimated)  renuired  for  completion  of  existing  project 16, 000  00 
Amount  that  can  be  profitably  expended  in  Hscal  year  ending  June  30, 1887    16, 000  00 
Submitted  in  comf)liance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  15.) 

16.  Salem  River ^  New  Jersey. — The  original  navigable  capacity  of  this 
stream  was  6  feet  at  low  water  over  the  bar  in  Salem  Cove,  and  3  to  4 
feet  at  low  water  on  the  shoals  at  Biddle's  Landing. 

The  originally  adopted  project  consisted  in  dredging  an  8-foot  low- 
water  channel,  as  wide  as  the  vessels  needed,  through  the  bar  in  Salem 
Gove.  Subsequently  the  work  was  changed  to  the  shoals  in  the  canal 
and  river  above  the  latter. 

The  amount  expended  to  June  30,  1884,  was  $13,009.34.  On  that 
date  a  low-water  channel  of  8  feet  depth  and  110  feet  wide  had  been 
dredged  through   the  bar  in  Salem  Cove,  and  a  channel  60  feet  wide 
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and  from  6  to  7  feet  deep  at  low  water  had  been  dredged  from  the  head 
of  the  canal  to  a  point  about  200  feet  above  Biddle's  Landing. 

Nothing  tras  expended  during  the  fiscal  year  ending  June  30, 1885. 

The  estimated  amount  required  to  complete  the  work  according  to 
the  existing  project,  that  is,  to  Hoxie's  Landing,  is  $4,000.  If  the  im- 
provement is  carried  up  to  Sharptown  the  amount  will  be  $37,000. 

July  1, 18B4,  amount  available $1,490  66 

July  1,  1^5,  amount  available 1,490  66 

(See  Appendix  6  16.) 

17.  Cohansey  Creek ^  Neic  Jersey. — Cohansey  Creek  in  its  original  condi- 
tion was  navigable  to  Bridgetou,  20  miles  above  its  mouth,  through  a  tor- 
tuoQS  channel  of  ample  depth.  The  obstructions  to  its  free  navigation 
were  found  at  Bridgeton  and  at  its  mouth,  where  the  creek  discharged 
across  a  soft  mud  bar  without  any  well  defined  channel.  The  gas  and 
water  mains  of  the  city  of  Bridgeton  cross  the  creek  at  Broad  street  at 
a  level  of  only  4  feet  below  low  water,  and  prevent  the  use  of  any  fur- 
ther deepening  of  the  channel  above  them.  In  the  event  of  the  city 
authorities  lowering  the  pipes  to  a  proper  depth,  the  amount  required  to 
a>mplete  the  project  by  carrying  a  6-foot  low-water  channel  to  the  "Nail 
Works"  Bridge  would  be  about  (5,500. 

The  original  project  contemplated  the  construction  of  a  channel  at 
Bridgeton  130  feet  wide  and  4  feet  deep  at  a  total  cost  of  $30,000.  This 
was  modified  to  reduce  the  width  to  80  feet  and  to  increase  the  depth 
at  mean  low  water  to  7  feet  from  the  lower  steamboat  landing  to  the 
bridge,  and  above  that  point  to  5  feet.  This  project  was  again  amended 
in  June,  1880.  It  contemplates  bringing  the  7foot  low-water  channel 
from  deep  water  below  the  lower  steamboat  landing  upward  as  far  as  the 
Commerce  Street  Bridge,  and  thence  to  the  "Nail  Works'' Bridge  a  low- 
water  channel  of  6  feet,  the  channel  to  be  100  feet  wide  at  its  lower  end, 
and  decrease  to  50  feet  at  the  upper  bridge. 

The  total  amount  expended  to  June  30,  1884,  was  $35,489.27;  at  that 
date  the  7-foot  low- water  channel  had  been  widened  and  straightened, 
and  it  is  now  90  feet  wide  between  the  upper  and  lower  steamboat 
wharves,  and  70  feet  above  that  to  the  bridge. 

No  more  money  can  be  advantageously  expended  until  the  gas  and 
water  pipes  are  lowered  or  removed.  If  this  is  done  the  amount  that 
can  be  profitably  expended  during  the  fiscal  year  ending  June  30,  1887, 
is  $5,500,  and  if  this  sum  is  appropriated*  it  is  proposed  to  complete  the 
improvement  according  to  the  existing  project. 

Jalyl^  1884^  amount  available $510  73 

July  1,  1885,  amoant  expended  during  fiscal  year,  exclasive  of  outstanding 
liabUities  July  1, 1884 510  73 

JAjnonnt  (eetimated)  required  for  completion  of  existing  project 5, 500  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
barbor  acte  of  1866  and  1867. 

{See  Appendix  G  17.) 

18.  North  Branch  of  Susquehanna  River,  Pennsylvania. ^The  North 
Branch  of  the  Susquehanna  River  is  a  stream  which  is  only  navigable 
at  high  stages  of  the  water.  At  low  stages  there  are  over  12  miles  of 
Imrs  and  shoals  which  are  nearly  dry.  It  is  crossed  by  numerous 
bridges. 

ISo  general  project  for  the  improvement  has,  however,  been  made,  and 
therariotis  appropriations  have  been  expended  under  projects  submitted 
for  each. 

A  preiiminaiy  examination  of  the  stream  was  made  in  1879,  and  a 
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report  submitted  under  date  of  January  22, 1880,  in  which  the  cost  of 
obtaining  a  2  to  3  foot  low- water  navigation  from  Athens  to  Nanticoke 
Dam  was  placed  at  $200,000. 

The  total  amount  expended  to  June  30, 1884,  was  $44,898.52,  and  was 
applied  towards  obtaining  a  low- water  channel  from  3  to  4  feet  deep 
through  some  of  the  worst  obstructions  below  Wilkes-Barre. 

In  a  commercial  point  of  view  this  river  has  no  importance  except  in 
the  rafting  of  tiaii)er,  and  this  is  gradually  becoming  smaller  yearly. 

July  1,  1H84,  amoant  available flOl  48 

July  1,  1B85,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  I,  1884 1 101  48 

(See  Appendix  G  18.) 

19.  Removal  of  wrecks  from  Delaware  Bay  and  River. — ^There  have 
been  no  operations  except  examinations  of  the  wreck  of  the  bark  Daring 
during  the  past  fiscal  year  under  this  appropriation,  the  removal  of  all 
wrecks  having  been  made  under  the  provisions  ^'Eemoving  sunken 
vessels  or  craft  obstructing  or  endangering  navigation." 

July  1,  1884,  amount  available |2,663  09 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1884 242  12 

July  1,  1885,  amount  available - 2,420  97 

(See  Appendix  G  19.) 

20.  Removing  sunken  vessels  or  craft  obstructing  or  endatigering  navigti- 
Hon. — ^During  the  past  fiscal  year  the  following  wrecks  have  been  re- 
moved under  the  provisions  of  section  4,  act  of  June  14, 1880 :  Schooner 
John  S.  Detwiler,  from  the  upper  end  of  Gross  Ledge  Shoal,  Dela- 
ware Bay  ]  ship  Parkfield,  from  the  shoal  between  the  inlets  of  Little 
Egg  Harbor,  ^ew  Jersey ;  bark  Daring,  from  Bombay  Hook  B;oadH, 
Delaware  Bay. 

(See  Appendix  G  20.) 

21.  United  States  Commission  advisory  to  the  Board  of  Harbor  Commis- 
sioners of  Fhiladelphiaj  Pennsylvania. — ^The  United  States  Commission 
advisory  to  the  Harbor  Commission  of  Philadelphia  have  had  nnder 
consideration  the  port  wardens'  lines. 

A  survey  and  chart  were  made  of  the  river  front  from  Five  Mile  Point 
to  the  upper  limits  of  the  city.  Authority  was  obtained  from  the  State 
legislature  permitting  the  re-establishment  of  the  harbor  lines  previ- 
ously established  by  the  authority  of  the  State. 

The  United  States  Commission  have  prepared  a  chart,  showing  a  line 
beyond  which,  in  their  opinion,  no  wharf  should  be  allowed  to  extend 
until  the  more  definite  location  of  the  port  wardens'  lines  shall  be  made. 
The  recommendation  of  this  temporary  limit  was  adopts  by  the  port 
wardens,  and  it  is  believed  that  definite  lines  will  be  adopted  during 
the  next  fiscal  year. 

(See  Appendix  G  21.) 

EXAMINATIONS  AND  SURVEYS  FOE  IMPEOVEMENT  TO  COMPLY  WITH 
EEQUIEEMENXS     OF     THE     EIYEE    AND     HAEBOR    ACT    OF    JULY   5, 

1884. 

The  following  localities  were  examined  by  the  local  engineer  in  charge, 
Maj.  W.  H.  Heuer,  Corps  of  Engineers,  and  not  recommended  for  im- 
provement : 

1.  Corson^s  Sound  and  Tovmsend  Inlet^  New  Jersey.  (See  Appendix 
G22.) 
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2.  Mouth  of  Saleni  River j  New  Jersey.    (See  Appendix  G  23.) 

3.  Harbor  of  Atlantic  City^  at  Absecon  Inletj  New  Jersey.    (See  Ap- 
pendix G  24.) 

4.  We^t  Branch  of  the  Susquehanna  Biver^  Pennsylvania,  between  Salt 
Li€^  and  Buttermilk  Falls.     (See  Appendix  G  26.) 

Beports  on  the  above  were  transmitted  to  Congrejss  and  printed  in 
House  Ex.  Doc.  Ko.  71,  Forty-eighth  Congress,  second  session. 

IXPBOTEMENT  OP  HARBORS  AND  RIVERS  IN  THE  STATES  OF  DELA- 
WARE AND  MARYLAND — IMPROVEMENT  OF  MAURICE  RIVER,  NEW 
JEB8BT. 

Engineer  in  charge, Mr.  W.  F.  Smith,  United  States  agent;  supervis- 
ing engineer,  Lieat.  Col.  W.  P.  CraighilJ,  Corps  of  Engineers. 

1.  Maurice  Eiver^  New  Jersey. — ^This  is  a  considerable  stream,  in  the 
soathem  part  of  New  Jersey,  flowing  through  extensive  swamps  into 
Delaware  Bay.  The  portion  embraced  in  the  scheme  of  improvement 
is  the  lower  reach  of  24  miles  from  the  thriving  town  of  Millville  to  the 
mooth  of  the  river.  From  a  point  4  miles  below  the  town  to  the  mouth 
the  depths  vary  from  10  to  20  feet  or  more,  and  the  chief  obstructions 
are  in  the  4  miles  just  below  the  town  and  in  the  bar  at  the  entrance. 
The  widths  are  ample,  varying  from  600  to  1,000  feet.  The  low-water 
depth  over  the  bar  is  about  5  feet,  with  a  range  in  the  tide  of  6.1  feet. 

The  original  project  consisted  in  improving  the  navigation  of  the  4 
miles  above  referred  to  by  a  6-foot  low- water  channel  100  feet  wide  as 
fiir  BB  Millville,  and  a  short  distance  along  the  city  front  a  4-foot  low- 
water  navigation.    The  estimated  cost  of  the  improvement  was  (112,000. 

Millville  has  a  railroad  connection  with  the  Philadelphia  and  New 
Jersey  system.  By  reason  of  the  appropriation  of  July  5,  1884,  of 
$17,000y  a  project  was  approved  for  making  an  artificial  channel  from  a 
point  2.14  miles  below  the  bridge,  varying  in  width  at  points  from  50 
to  100  feet,  with  a  depth  at  mean  low  water  of  4  feet,  the  work  to  be 
carried  as  far  as  the  available  sum  would  allow.  A  contract  has  been 
made  and  work  is  now  being  done  under  it,  which  will  probably  be  com- 
pleted in  October  of  the  present  year,  and  it  is  expected  that  a  channel 
will  be  cut  of  the  above  widths  and  depths  to  a  point  900  feet  above  the 
bridge  and  nearly  to  the  head  of  tide- water. 

July  l,ld84,amonDt  available t3,000  00 

Amonnt  appropriated  by  act  approvedJoly  5,  1684 17,000  00 

20,000  00 
Jaly  1, 1885,  anioant  expended  during  fifical  year,  exolusive  of  outstanding 
habihties  July  1, 18H4 1,004  80 

July  1, 1685,  amount  available 18,995  20 

r  Amount  (estimated)  required  for  completion  of  existing  project 92, 000  00 

1  Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1887    35, 000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Apiiendix  H  1.) 

2.  Wilmington  Sarbor^  Dctotrare.— The  mouth  of  the  Christiana  Eiver 
at  the  oommencement  of  the  improvement  of  the  harbor  of  Wilmington 
had  a  narrow  channel- way,  with  only  a  minimum  depth  of  9  feet  at  low 
water.  The  original  project  for  this  work  provides  for  a  low-water 
diannel  of  12  feet  in  depth,  its  width  varying  from  75  to  150  feet.  The 
pn^wt  was  amended  so  as  to  provide  a  low-water  channel,  15  feet  in 
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depth,  of  suitable  width,  from  the  mouth  of  the  Christiana  Biver  to 
above  the  city  of  Wilmington,  Del.  In  1871  a  new  project,  including 
the  construction  of  a  jetty,  was  approved,  and  corresponding  operations 
have  been  in  progress  since  then. 

Operations  have  been  continued  during  the  past  fiscal  year  in  dredg- 
ing out  the  bar  at  the  mouth  of  the  Christiana  River,  in  carrying  the 
jetty  to  a  height  above  mean  high  water,  and  removing  the  light-house 
wharves  and  an  old  crib,  both  of  which  obstructed  the  free  movement 
of  the  tides. 

At  the  close  of  the  fiscal  year  ending  June  30, 1884,  the  total  amount 
expended  was  $181,092.52. 

At  that  date  the  beacon  pier  at  the  end  of  the  jetty  had  been  com- 
pleted for  increased  protection  from  the  ice,  and  there  was  a  bar  at  the 
mouth  carrying  only  10  feet  at  mean  low  water,  inside  of  which  was  a 
channel  extending  nearly  to  the  Third  Street  Bridge,  having  a  depth 
of  15  feet-  Beyond  this  not  more  than  10  feet  depth  could  be  counted 
on  for  some  places.  During  the  year  the  sum  of  $9,864.25  was  ex- 
pended, and  the  jetty  has  been  raised  4  feet  throughout  its  entire  length ; 
the  bar  at  the  mouth  has  been  removed,  giving  a  praeticable  passage 
at  the  mouth  15  feet  in  depth  at  mean  low  water,  with  a  width  at  the 
lower  end  of  160  feet,  and  at  the  upper  end  of  the  cut  of  130  feet,  and 
arrangements  have  been  made  to  remove  the  wharves  and  crib  early  in 
July,  1885. 

A  plan  was  also  submitted  and  approved  for  lengthening  the  jetty  so 
as  to  bring  the  waters  of  the  Ejelaware  and  Christiana  rivers  to  unite 
without  collision.  The  amount  that  can  be  profitably  expended  during 
the  fiscal  year  ending  June  30,  1887,  is  $75,000. 

If  this  sum  is  appropriated  it  is  proposed  to  extend  the  jetty  by  crib- 
work  for  322  feet,  and  to  continue  the  enlargement  of  the  artificial  chan- 
nel, all  of  which  will  be  of  benefit  to  the  work  and  increase  the  facilities 
for  commerce. 

July  1,  1884,  amount  avaHable $1,907  48 

Amonnt  appropriated  by  a<jt  approved  Jnly  5, 1884 25, 000  00 

26,907  48 
Jnly  1, 1885,  amount  expended  dnring  fiscal  year,  exclnsiveof  outstanding 
liabUities  July  1,  1884 9,864  25 

Jnly  1,  1885,  amount  available 17,043  23 

{Amount  (entimated)  required  for  completion  of  existing  project 166,884  00 
Amount  tbat  can  be  profitably  expended  in  fiscal  vear  ending  June  30,1887    75, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  2.) 

3.  Ice-Harbor  at  Ketv  Castle^  Belawo/re. — This  important  harbor  of  ref- 
uge was  finished  August  8,  1882.  It  is  now  complete  according  to  the 
existing  project,  but  is  greatly  in  need  of  repairs  in  various  directions. 
Those  most  to  be  recommended  are  the  continuing  of  the  dredging  in- 
side the  harbor,  so  as  to  give  throughout  the  entire  area  18  feet  at  mean 
low  water,  to  repair  one  crib,  and  to  rebuild  another  which  is  in  con- 
stant danger  of  being  destroyed,  and  to  place  about  100  cubic  yards  of 
riprap  around  the  pier. 

The  amount  appropriated  by  act  approved  July  5,  1884,  $2,000,  wa« 
expended  in  dredging,  whereby  one-fifth  more  space  was  added  to  the 
harbor,  practicable,  however,  only  for  vessels  drawing  less  than  12  feet. 

The  amount  that  can  profitably  be  expended  during  the  fiscal  year 
ending  June  30, 1887,  is  $20,600. 
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If  this  sum  sboalrl  be  appropriated  it  is  proposed  to  expend  it  in 
dredging  the  harbor  to  a  depth  of  18  feet  at  mean  low  water,  to  rebuild 
ODe  pier,  repair  another,  and  place  riprappiug  around  those  piers  ex- 
posed to  strong  currents. 

Amoant  appropriated  by  act  appntved  July  5,  1884 $2, 000  00 

JqIv  1,  l8tS5,  amoant  expended  dariog  fiscal  year,  exclusive  of  outstanding 
likbUitiea,  Jaly  1,  18i*4 2,000  00 

1  Amount  (estimated)  required  for  completion  of  existing  project 20,  t)00  00 
Amount toat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    20, 600  00 
SabniiUed  in  compliance  with  requirements  of  section  2  of  river  and  . 
harbor  acta  of  lrtii6  and  1867. 

(See  Appendix  H  3.) 

4.  Duck  CreeJcj  Delaware. — The  original  condition  of  Duck  Creek  was 
A  bar  at  the  mouth,  having  3  feet  at  ordinary  low  water,  with  nine 
sboals,  with  a  minimum  depth  of  2.5  feet  in  the  channel  between  the  bar 
and  Smyrna,  the  hea<l  of  navigation.  The  approved  project  was  for  a  cut 
through  the  bar  to  8  feet  depth  at  mean  low  water,  and  having  in  width 
not  less  than  100  feet,  and  the  removal  of  the  existing  shoals  as  far  as 
Smyrna.  The  work  was  carried  on  during  the  years  1880,  1881,  and 
1883,  and  as  the  work  of  the  first  two  years  filled  up  very  promptly  the 
project  of  the  cut  without  a  protecting  work  was  abandoned.  The 
work  on  the  shoals  in  the  river  was  never  begun,  as  no  appropriations 
vere  ever  made. 

Up  to  June  30,  1884,  the  sum  of  $10,000  had  been  expended.  No 
fhrther  appropriation  has  been  made  since. 

i  Amount  (estimated)  required  for  completion  of  existing  project $1^,000  00 

<  Sobmitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acta  of  1^166  and  1867. 

(See  Appendix  H  4.) 

5.  8aM  Jones  River ^  Dela war e.^The  present  condition  of  this  river 
is  that  there  is  a  wide  bar  at  the  mouth  having  2  feet  at  mean  low  water 
on  it.  Owing  to  the  existence  of  shoals  the  practicable  depth,  at  mean 
low  water  which  can  be  carried  to  Lebanon  is  4  feet,  and  to  Dover,  the 
head  of  navigation,  2.5  feet. 

The  original  plan  was  for  a  cut  through  the  bar  at  the  mouth  100  feet 
in  width,  and  3  feet  in  depth  at  mean  low  water,  to  be  protected  by  a 
jetty.     The  estimate  for  this  was  $33,000. 

The  first  appropriation  was  in  1881,  under  which  nothing  was  done, 
partly  on  account  of  the  smallness  of  the  amount  and  partly  by  reason 
of  certain  franchises  given  to  incorporated  companies  by  the  State  of 
Delaware,  allowing  toU^  to  be  charged  on  vessels. 

The  act  approved  July  5,  1884,  appropriated  $10,000  for  this  improve- 
ment. 

The  approved  project  was  for  removing  the  shoals  and  cutting  off 
aharp  bends  between  the  mouth  and  Dover  so  as  to  give  a  depth  at  mean 
low  water  nowhere  less  than  6  feet.  Under  this  project  a  contract  has 
been  made',  and  the  work  is  being  carried  on  and  will  be  terminated 
probably  in  October,  1885. 

Jaly  1,  1hS4,  amount  available |4,882  10 

AjBoont  appropriated  by  act  approved  Jnly  5,  1884 ^ 10,000  00 

14,882  10 
July  1,  tSSo,  amoant  expended  daring  fiscal  year^  exclusive  of  outstanding 
iiabUitiea  July  1,  1884 : 719  99 

Jidyl,  I885y  amonnt  available 14,162  11 

9X  — «=« 
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f  Amount  (estimated)  reqnired  for  completion  of  existing  project $20,000  00 
Amount  that  can  )>e  profitably  expended  in  fiscal  year  «'uding  Jane  30, 1887    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1^66  and  1867. 

(See  Appeiidix  H  5.) 

6.  Mispiilion  CreeJc^  Delatcare.-^In  its  original  condition  this  river  bad 
a  width  of  about  90  feet  at  Milford,  the  head  of  navigation,  increasing 
to  240  feet  at  its  mouth.  The  entrance  had  a  depth  of  li  feet  at  mean 
low  water.    Above  that  were  shoals  having  a  depth  of  from  4  to  5  feet. 

The  original  plan  was  to  dredge  a  channel  through  the  bat  at  the  en- 
trance, and  improving  the  bed  of  the  stream.  Eventually  $13,000  was 
expended  in  improving  the  bed  of  the  stream,  which  at  last  reports 
seemed  to  be  permanent,  and  has  been  of  much  benefit  to  the  ship-build- 
ing  and  commercial  jnterests  of  the  locality. 

Amount  (estimated)  required  for  completion  of  existing  project $58,500  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  6.) 

7.  Broadkiln  River ^  Delaware. — The  Broadkilu  liiver  has  a  bar  at  its 
mouth  having  a  depth  of  water  2^  feet  at  mean  low  tide,  with  shoals 
above  the  mouth  and  between  that  and  Milton,  the  head  of  navigation. 

The  original  project  was  for  a  new  entrance  into  Delaware  Bay,  with 
a  protecting  dike,  and  a  general  imj)rovement  of  the  bed  of  the  river  by 
the  removal  of  shoals.  The  sum  of  $11,022.42  had  been  expended  up  to 
July  1,  1884,  in  dredging  the  main  shoals  and  in  making  examinations 
of  the  creek.  The  amount  available  on  the  1st  of  July,  1884,  was 
$13,977.58.  Upon  an  examination  of  the  former  work  it  was  found  to 
be  practically  as  it  was  left  in  1874,  very  little  filling  having  taken  place 
in  the  eleven  years  following. 

After  this  examination  a  project  was  approved  for  dredging  a  channel 
from  the  junction  with  Lewes  Creek,  giving  a  minimum  width  of  40  feet 
with  a  de])th  of  6  feet  at  mean  low  water,  and  cutting  off  certain  bends 
which  by  their  sharpness  seriously  interfere  with  navigation.  Previous 
reiK)rts  on  the  river  were  of  such  a  character  that  any  examination  of  the 
channel  was  delayed  till  April,  and  was  then  made  at  the  request  of  the 
leading  business  men  of  Milton,  with  the  above  result.  The  work  will 
probably  be  finished  in  November  of  this  year. 

July  1,  18H4,  amount  available $13,977^58 

July  1.  1H85,  amount  expended  during  fiscal  year,  exclnsivo  of  ontstanding 
liabilities  July  1,  1884 723  GO 

July  1,  1885,  amount  available » 13,254  08 

C  Amount  (estimated)  required  for  completion  of  existing  project 31, 500  6b 

2  Submitted  in  compliance  ^ith  requirements  of  section  2  of  river  and 
(      harbor  acts  of  1866  and  ]  867. 

(See  Appendix  H  7.) 

8.  Broad  Creeky  Delaware^  from  its  mouth  to  Laurel. — ^The  town  of 
Laurel  is  at  the  head  of  tide- water  on  this  creek,  and  originally  the  water 
was  shoal  to  near  Louisville,  which  is  3  miles  below. 

In  this  portion  of  the  stream  the  water  varied  in  depth  from  one-half 
foot  to  7  feet,  and  the  width  in  places  was  not  more  than  40  or  50  feet. 
The  Delaware  liailroad  connects  Laurel  with  the  railroad  system  of  the 
county.  There  are  two  trestle  bridges  across  the  creek  below  Laurel, 
one  a  county  bridge  and  the  other  the  railroad  bridge. 

The  original  plan  was  for  a  channel  60  feet  wide  and  7  feet  deep  at 
mean  low  water,  with  wing-dams  and  training-walls ;  estimate  of  cost 
$00,000.    Under  appropriations  in  1880,  1881,  and  1882— of  $5,000, 
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(10,000,  and  $5,000  respectively — work  was  begun  and  continued  under 
an  approved  project  for  a  channel  32  feet  wide  and  6  feet  deep,  extend- 
ing down  from  the  railroad  bridge  6,500  feet  on  the  south  side,  with  some 
straightening  and  widening  for  about  4,300  feet  further  down,  and  was 
brought  to  a  close  in  February,  1883.  A  survey  in  March,  1883,  showed 
considerable  filling  of  the  dredged  channel,  and  it  was  not  deemed  expe- 
dient to  continue  dredging  without  the  construction  of  regulating  works^ 
for  which  the  estimate  was  submitted  of  $32,000. 
^o  further  appropriations  have  been  made. 

JAmoant  (estimated  )  reqaired  for  completion  of  existing  project |32, 000  OO 
Sobmitted  in  compliance  with  reqnirtsments  of  section  2  of  ^ver  and 
harbor  acta  of  ld66  and  1867. 

(See  Appendix  H  8.) 

9.  Indian  Rirer,  Delaware, — ^Tbe  main  obstruction  in  the  Indian  Eiver 
in  its  original  condition  existed  in  ''The  Bulkhead,"  over  which  there- 
was  a  depth  of  only  about  2  feet  at  low  water;  the  bar  at  its  mouthy 
with  a  depth  over  it  of  only  about  2  feet  at  mean  low  water,  and  a  lew 
ohstmctious  in  Indian  Biver  proper. 

The  original  project  consisted  in  dredging  a  channel  80  feet  wide  andir 
4  feet  deep  through  ''The  Bulkheatl,"  thence  a  channel  straight  to  the 
inlet,  protecting  it  by  means  of  a  dike  on  its  northern  side,  through  to 
the  outer  or  sea- beach,  and  construct  a  >-shai)ed  dike  to  bring  the  cur- 
rents on  each  side  of  Burton's  Island  into  more  regular  confluence. 
The  estimated  cost  of  this  project  was  $50,000. 

Up  to  Jnne  30,  1883,  the  sum  of  $1,392.16  was  expended,  and  2,476 
cubic  yards  of  material  were  removed  from  "The  Bulkhead." 

The  sum  of  $8,307.84  was  expended  during  the  fiscal  year  ending 
June  30, 1884,  and  20,850  cubic  yards  of  material  were  removed.  The 
cut  through  Bulkhead  Shoal  was  completed, 'but  not  to  the  full  width 
originally  contemplated.  The  cut  was  60  feet  wide,  with  4  feet  depth,, 
at  low  water,  for  one-third  of  its  length,  and  80  feet  wide,  with  the  same 
depth,  through  the  other  two-thirds.  The  total  length  of  the  cut  is 
3^300  feet. 

If  this  work  is  to  be  completed,  the  sum  of  $35,000  should  be  appropri- 
ated to  be  expended  on  ^^The  Bulkhead,"  the  channel  through  the  beach^ 
and  to  begin  the  dike. 

The  dredging  here  will  amount  to  more  than  the  original  estimatCi. 
and  will  certainly  cost  $60,000.  Its  entire  completion,  therefore,  will. 
require  the  sum  of  $50,000  additional. 

An  examination  in  December,  1884,  of  this  cut  through  the  Bulkhead' 
Shoal  showed  that  ^^this  channel  had  filled  again  at  its  seaward  end^ 
having  only  a  depth  of  2  feet  at  low  water,  leaving  the  channel  in  about 
the  same  condition  as  before  the  dredging  was  done." 

Jnly  1,  1834,  amonnt  available |30000« 

Jaly  1,  IStSS,  amoant  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUHee  July  1, 1864 900  00 

1  AiDonot  (fvtimated)  required  for  completion  of  existing  project 60,  OUO  00 

<  Sobmitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acta  of  1866  and  1867. 

(See  Appendix  H  9.) 

10.  Sm9quehanna  River  above  and  below  Havre  de  Ch'oce^  Maryland. — 
Th©  history  and  circumstances  of  this  work  have  been  very  fully  given 
in  the  last  and  previous  Annual  Reports. .  The  two  important  interests 
of  that  seetion  of  the  river,  the  uavigatiou  and  fishery,  are  somewhat 
is  oitagODisiDy  as  the  means  deemed  necessary  for  securing  a  i>erma- 
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jnently  deeper  cliaimel  below  Havre  de  Grace,  viz,  jetties  and  other 
regulating  works,  are  greatly  opposed  by  those  engaged  in  the  fisheries. 
The  alternative  was  submitted  to  Congress  in  the  last  Annual  Report 
of  appropriating  at  once  $100,000  for  these  regulating  works  to  be  put 
in  to  the  detriment  of  the  fishery  interests,  or  to  appropriate  $20,000 
annually  for  dredging. 

The  appropriation  approved  July  5, 1884,  is  in  the  following  words: 

IinproviDg  Snsquehanna  River  above  and  below  the  railroad  bridge,  Marrland: 
Continuing  iniproveuieut,  $20,000;  of  which  sum  $5,000  shall  be  expended  for  the 
•completion  of  the  channel  to  Fishing  Battery  light-house,  and  for  repairing,  strength- 
ening, and  extending  the  piers  and  breakwaters. 

Under  this  act  the  $5,000  ha«  t  een  expended  under  designs  of  the 
U.  S.  Fish  Commission,  and  the  remaining  money  is  being  expended 
under  contract  in  the  removal  of  shoals  formed  since  the  completion  of 
the  dredging  in  1884  between  the  Fishing  Battery  and  the  lighthouse 
:at  Havre  de  Grace,  and  in  widening  the  cut  above  Watson's  Island  to 
give  freer  passage  for  the  ice  and  prevent  the  hurtful  gorging  which  has 
sometimes  happened  there. 

The  work  under  the  contract  will  doubtless  be  completed  eaily  this 
autumn. 

The  appropriation  of  $15,000  made  by  Congress  being  smaller  by 
95,000  than  anked  for,  it  was  deemed  proper  to  dredge  the  shoals  only 
to  100  feet  in  width  and  12  fe^t  in  depth  at  mean  low  water,  and  to 
expend  the  remainder  in  enlarging  the  channel  for  ice  above  Watson's 
Island.  It  is  expected  that  this  channel  will  be  sufficiently  widened 
this  season,  and  hereafter  appropriations  can  all  be  expended  on  the 
channel  for  navigation. 

Continuing  the  estimate  of  last  year  under  the  alternative  seemingly 
adopted  by  Congress,  the  amount  that  can  profitably  be  expended  dur- 
ing the  fiscal  year  ending  June  30,  1887,  is  $20,000,  of  which  so  much 
will  be  expended  as  shall  be  needed  to  preserve  the  channel  in  the  con- 
dition  in  which  it  was  left  in  1884. 

Jnly  1,  1884,  amonnt  available $3  94 

Amount  appropriated  by  act  approved  July  5,  1884 20, 000  00 

20,003  94 
July  1,  1885,  amonnt  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $7,066  37 

July  1,  1885,  outstanding  liabilities 1,293  70 

8,360  07 

July  1,  1885,  amount  available 11,643  87 

(Amount  (estimated)  re<jnired  for  annual  dredginji; 20, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  en  ding  June  30, 1887    20,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1»66  and  1867. 

(See  Appendix  H  10.) 

11.  JElk  River  J  Maryland, — The  first  appropriation  by  the  United  States 
for  this  river  was  in  1874,  previous  to  which  the  channel  in  some  places 
was  not  over  12  inches  deep  at  low  water,  with  an  average  rise  of  tide 
of  onl>  about  2^  feet. 

In  much  of  the  river,  however,  the  depth  was,  in  some  places,  not  less 
than  24  feet.  The  width  near  the  town  of  Elkton  is  100  feet,  and  for 
2^  miles  below  averaged  about  200  feet.  The  width  increases  to  three- 
fourths  of  a  mile  at  the  mouth,  which  is  16  miles  below  Elkton. 

The  plan  for  the  improvement  was  the  building  of  a  dike  900  feet  long- 
on  the  right  bank  of  the  stream,  beginning  about  1,100  feet  below  the 
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bridge;  the  dred^ng  of  a  channel  8  feet  deep  at  mean  low  water,  60 
feet  wide,  with  a  turning  basin  at  the  town. 

The  amount  expended  up  to  June  30,  1882,  was  $15,000,  with  th^ 
resnlto  aViove  stated.    An  appropriation  of  $6,500  was  made  August 
2, 1882.     A  part  of  this  was  applied  in  March,  1883,  to  the  removal  of 
the  old  dike,  which  had  become  decayed.    The  earth  which  had  beeoi 
dredged  from  the  river  and  put  behind  the  dike,  having  been  consoli- 
dated, was  at  the  same  time  sloped  back.    The  river  has  thus  a  better 
bADk  than  hy  nature,  as  it  has  afso  a  better  direction.    A  resurvey  of 
the  river  in  1883  showed  the  importance  of  widening  the  channel  for  th& 
aecomodation  of  vessels  trading  on  it.    This  was  expected  to  be  don^ 
in  1883,  but  it  was  impossible  to  get  a  dredge  on  the  river  in  that  year^ 
The  effect  of  the  improvement  has  been  to  increase  notably  the  amount 
of  freighting  on  the  river  and  to  cheapen  the  rates  by  allowing  sue- 
cessfui  competition  with  the  railways.    The  work  was  completed  on  th& 
giving  a  channel  to  the  bridge  of  70  feet  in  width  and  7  feet  in  depth  at- 
mean  low  water.    No  recommendation  for  farther  expenditure  is  made^ 

July  1,  lt»i,  amonnt  available f2,901  31 

Jnly  1,  lJ^6,  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 

liabilitieii  July  1,1884 2,901  31 

(See  Appendix  H  11.) 

12.  Chester  River  at  Kent  Island  IfarrowSy  Maryland, — The  approved! 
project  was  to  reopen  a  channel  formerly  existing  between  Chester 
Blver  and  Eastern  Bay,  which  had  been  shut  up  by  a  solid  causeway 
ODder  the  authority  of  the  State  of  Maryland.  This  project  was  com- 
pleted, and  an  unexpended  balance  of  $2,500  has  remained  since  1878^ 
Ko  farther  work  is  deemed  necessary.  The  channel  opened  seems  to  b^ 
of  httle  use,  and  as  no  steamers  pass  through  it  has  been  gradually  fill- 
ing op. 

Jnly  1. 1884,  amount  available $2,500  OO 

Jaly  1,  IdrS,  amount  available 2,500  Od 

(See  Appendix  H  1±) 

13.  Chester  River  from  Spry^s  Landing  to  Crumpton,  Maryland. — 
Before  the  improvement  was  begun  only  6^  feet  of  water  could  be 
earned  between  these  two  places.  The  approved  project  was  for  dretlg- 
ing  an  artificial  channel  120  feet  wide  and  8  feet  deep  at  mean  low- 
water.  This  project  was  completed  in  July,  1883.  No  report  on  the  pres- 
ent condition  of  the  improvement  is  available. 

July  I,  l-HI,  amount  available |458  54 

Jaly  1.  l'«sr>,  amount  expended  during  fiscal  year,  exclusive  of  outstaiuliug 

Uatnlitiea  July  1,1884 458  54 

(See  Appendix  H  13.) 

14.  Corsica  Creeky  Maryland, — ^Originally  the  condition  of  the  creek 
vma  Mich  that  navigation  above  Hooper's  Wharf  was  kept  up  by  the 
lilriiteni. 

Tke  first  plan  of  improvement  was  for  a  channel  100  feet  wide  and  ft 
fe«t  deep  at  mean  low  water,  from  Hoopei^'s  Landing  to  the  village  of 
^>iitrevt]Ie  Landing,  with  a  turning  basin  at  the  head.  The  estimated 
euM  was  $30,00<K 

The  approved  project  under  first  appropriation  of  $5,000,  August  2^ 
l*ftt5Y  and  de|>endent  on  that  amount,  was  the  dredging  of  a  cUannt»l  5(> 
fcrt  wide  and  8  feet  deep,  at  mean  low  water,  to  a  point  about  1,600 
ft^et  Mow  Centreville  Landing,  which  was  completed  in  April,  18S4. 

Tbe  approved  project  for  expenditure  of  the  ap])ropriation  of  $5,000^ 
July  5, 18W,  waa  for  a  continuance  of  the  channel  of  50  feet  width  and 
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"8  feet  deep,  at  mean  low  water,  to  the  Centreville  Landing.  This  was 
-completed  under  contract  on  the  9th  of  May,  1885,  giving  a  channel  of 
the  requisite  depth  of  50  feet  in  width  to  within  344  feet  of  the  county 
'bridge,  allowing  steamers  with  not  more  than  8  feet  draught  to  go  as 
high  as  Ozman's  Wharf,  thus  avoiding  lighterage,  heretofore  necessary 
to  reach  seagoing  or  bay  steamers. 

The  sum  of  $20,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1887,  and  if  appropriated  it  is  proposed  to  widen  the 
present  channel  to  100  feet  and  to  continue  it  to  the  county  bridge  and 
make  a  turning  basin  at  the  upper  end  of  the  channel  200  by  300  feet, 
ifritb  the  depth  of  8  feet  at  mean  low  water,  and  would  thus  furnish  all 
the  improvement  at  present  demanded  by  the  commerce  of  the  locality. 

July  1,  1884»  amoiiDt  available $34  32 

AuouD  t  appropriated  by  act  approved  July  5,  1884 5,  OOO  00 

5,034  :» 
July  I,  1885,  amount  expended  during  fiscal  year,  exchifiiveof 

outstanding  liabilities  July  1,  1884 |4,715  06 

July  1,  1885,  outstanding  liabUities 10  40 

4,725  46 

July  1,  1885,  amount  available 308  t« 

! Amount  (estimated)  required  for  completion  of  existing  project 20, 000  UO 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 18«7    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

<See  Appendix  H  14.) 

15.  Harbor  of  Annapolis^  Maryland. — There  are  two  bars,  with  not 
•more  than  18J  feet  water  ou  them  at  mean  low  water,  which  prevent 
very  larjje  ships  from  passing  into  the  deeper  water  (24  feet  and  more) 

•of  the  Severn  River,  just  abreast  of  the  Naval  Academy.  The  com- 
merce of  Annapolis  is  small.  Its  importance  arises  mainly  from  its 
t)eing  the  seat  of  the  Maval  Academy  and  from  its  strategic  relations  to 
the  capital  of  the  nation. 

The  project  adopted  for  the  improvement  of  the  harbor  and  the  en- 
trance to  it  has  been  the  excavation,  by  dredging,  of  a  channel  24  feet 
•deep  at  mean  low  water,  with  a  minimum  width  of  150  feet.  The  rise  of 
the  tide  is  only  about  1  foot.  The  cost  of  this  improvement  has  been 
estimated  to  be  $G6,000. 

Two  appropriations  have  been  made,  one  of  $5,000,  June  14,  1880, 
the  other,  also  of  $5,000,  March  3, 1881.  As  the  expenditure  of  $10,000 
•would  not  effect  any  substantial  improvement,  it  has  been  decided  to 
^wait  further  action  of  Congress  in  this  case. 

Jnly  1,  1884,  amount  avaUable |9,205  98 

July  1,1885,  amount  available 9,li05  Ud 

{Amount  (estimated)  re(|nired  for  completion  of  exiBtinfc  project &6, 000  00 
Amount  that  can  be  prohtably  expended  in  fiscal  yearendinf^rjune  30, 1887    56,000  00 
Submitted  in  com)>liance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1666  and  1867. 

(See  Appendix  H  15.) 

16.  Choptanh  River^  Maryland, — In  the  original  condition  the  Chop- 
tank  River,  between  Denton  and  GreensborouKh,  had  a  width  varyiug 
from  100  to  6.>(»  feet,  while  the  <lepth  varied  from  2  to  8  feet  at  mean 
low  water.  The  original  plan  was  to  make  an  artificial  channel  from 
Denton  to  Green sborough,  with  a  minimum  width  of  75  feet  and  a  deptli 
^  nuHn  low  water  of  8  f»  et,  and  the  estimate  for  the  work  was  $79,(KH>. 
There  have  been  four  appropriations  for  this  work  of  $5,000  each,  ami 
all  have  been  expended  in  the  direction  of  this  plan.     With  the  first  a 
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channel  75  feet  wide  and  6  feet  deep  at  low  water  was  made  available 
to  a  point  4,000  feet  above  tbe  Brick  Mills.    The  second  carried  a  chan- 
nel of  the  same  depth,  but  with  a  width  of  only  60  feet,  6,250  feet  farther 
up  the  river.     With  the  third  a  channel  with  a  minitnuin  width  of  22 
feet  and  6  feet  depth  was  made  available  for  a  distance  of  about  7,000 
feet  to  a  narrow  point  of  the  river,  from  which  for  a  distance  of  2,300 
feet  there  was  a  natural  channel  of  3  feet  or  more.    Then  a  channel  22 
teet  wide  and  5  feet  deep  was  made  in  the  shoal  opposite  Case's  for  a 
distance  of  1,250  feet.    With  the  fourth  appropriation  dredging  was 
begun  at  the  lower  end  of  the  22-foot  cut,  and  the  channel  was  widened 
by  a  cut  of  25  feet,  giving  47  feet  in  width  in  all.    This  was  continued 
to  Case's  Wharf  at  Greensborough.     Work  was  completed  on  the  27th 
of  Jun«,  1885. 

Should  the  amount  asked  for  be  appropriated,  it  is  proposed  to  expend 
it  in  widening  and  deepening  the  channel  according  to  the  original  plan, 
and  to  remove  one  shoal,  carrying  only  7  feet  of  water,  situated  below 
the  town  of  Denton. 

Jnly  1, 1884,  amonnt  available $50  3 

Amonnt  appropriated  by  act  approvedJuly  5, 1884 5,000  OO 

5,050  33 
July  1, 1885,  amount  expended  during  fiscal  year,  exclnsive  of 

ontstanding  liabilities  July  1,  1884 $3,856  83 

JoItI,  1^5,  outstanding  liabilities 1,086  18 

•  4,943  01 

Jaly  1, 1885,  amount  available 107  32 

iAmouDt  (estimated)  required  for  completion  of  existing  project 57,  OUO  00 
Amonnt  that  can  beprofttablyexpeuded  in  fiscal  yearendiug  June30, 1887    57,000  00 
Sabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  11  16.) 

17.  Harbor  of  Cambridge^  Maryland. — The  town  of  Cambridge,  tbe 
oounty-seat  of  Dorchester  County,  is  situated  about  18  miles  from  the 
month  of  theChoptank  River,  on  the  eastern  shore  of  the  Chesapeake, 
about  70  miles  from  the  city  of  Baltimore.  Communication  with  Bal- 
timore is  maintained  by  two  lines  of  steamboats.  The  town  is  also  the 
terminus  of  the  Dorchester  and  Delaware  Railroad,  which  connects  it 
with  the  railroail  system  of  Delaware  and  brings  it  into  dire<5t  and 
speetly  commonication  by  rail  with  the  principal  cities  of  the  middle 
Atlaotie  region. 

The  original  survey  by  the  Engineer  Department  was  made  in  October, 
1870,  which  showed  the  harbor  and  the  entrance  to  it  from  the  Chop- 
taok  River  to  be  very  shoal.  The  citizens  of  the  place  ha<l  previously 
endeavored  to  improve  the  harbor  themselves,  but  what  they  did  with 
th^r  limited  means  amounted  to  little  in  the  way  of  permanent  im- 
provement. 

Tbe  plan  of  improvement  carried  out  by  the  Engineer  Department 
has  been  to  make  a  channel  from  the  deep  water  of  the  Choptank  to 
the  railroad  wharf  in  the  inner  harbor,  and  to  increase  the  dimensions 
of  that  harbi>r,  the  outer  channel  to  be  not  less  than  100  feet  wide,  and 
tbe  depth  of  all  the  dredging  to  be  8  feet  at  mean  low  water.  The  plan 
wa8  completed  in  March,  1879. 

There  seemed  to  be  no  necessity  for  more  work  until,  in  December, 
IS^  it  was  reported  that  the  channel  to  the  harbor  neede<l  enlar^^e- 
neatin  order  to  the  proper  accommodation  of  the  greatly  iiHjreased 
muaber  of  vesisels  using  it.    A  resurvey  having  been  made  as  soon  as 
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the  weather  was  suitable,  it  was  decided  to  widen  the  channel  as  far  as 
the  available  funds  would  allow,  about  $2,5o0. 

The  auiount  expended  up  to  June  30,  1885,  was  $32,000. 

The  work  was  completed  in  accordance  with  the  approved  project  on 
Aufrust  7,  1884,  and  the  appropriation  is  exhausted. 

At  the  close  of  the  work  there  was  a  chaunel  with  a  minimum  width 
of  210  feet  and  a  depth  of  8  feet  at  uiean  low  water. 

July  1,  1H84,  anionnt  available $^,498  32 

JulV  1,  l^Hf),  amount  expended  during  fiscal  year,  excluttive  of  outataudiDg 
li'abilities  July  1,  1^^ 2,498  33 

(See  Appendix  H  17.) 

18.  Wicomico  Rivtr^  MaryJanff, — The  natural  channel  of  this  river  for 
some  distance  below  the  town  of  Salisbury  was  quite  crooked  and  nar- 
row, and  at  the  slioalest  i)laces  <lid  not  aiftbrd  more  than  a  few  imhee 
of  water  at  low  tide.  Much  injury  had  also  been  done  by  the  saw -mills 
ponrin^^  their  du.^t  into  it.  A  consi<leral)le  portion  of  the  shoals  was 
found  to  be  composed  of  water-soaked  sawdust  mixed  with  mud  and 
sand. 

The  project  for  improving:  this  river  was  adopted  in  1871,  and  had  in 
view  the  giving  a  depth  of  7  feet  at  mean  low  water  in  a  channel  about 
70  feet  wide  for  a  distance  of  about  2  miles  below  the  bndge  at  Salis- 
bury. The  project  also  included  some  dikes  for  the  contraction  of  the 
water-way  and  as  a  place  behind  which  to  deposit  ^material  dredged 
from  the  channel. 

Under  the  ajjjiropriation  of  $10,000  appropriated  July  5, 1884,  a  con- 
tract was  made  for  continuing  work  in  accordance  with  the  approved 
project,  and  the  work  is  now  being  carried  on  and  will  probably  be 
finished  early  in  September. 

This  will  give  a  channel  of  from  100  to  86  feet  in  width  and  a  depth 
of  7  feet  at  mean  low  water,  an  extension  of  the  original  plan. 

Total  amount  exi)ended  to  June  30,  18^5,  was  $45,524.17. 

Amount'  appropriated  by  act  approved  July  5,  1HH4 $10,000  00 

July  1,  IH.N'),  amount  expended  during  liHcal  year,  exclusive  of 

outKtanding  lialnlities  July  1,  1H84 ! $:i,500  83 

July  1,  1^8^>,  outstanding  liabilities 5^,021  01 

5,521  84 

July  I,  18?^5,  amount  available 4, 47ti  16 

(See  Appendix  II  18.) 

19.  Upper  Thoroughfare  heticeen  DelV/t  TaJand  and  the  mainland, — At  it^ 
eastward  end  this  passa^^e  is  an  arm  of  Tan«;ier  Sound,  of  considerahlo 
width,  narrowinp:  and  slioalintj  rapidly,  and  exposed  to  south  weststoruiH, 
The  Maryland  Steamboat  Company,  running  from  Baltimore,  have  a 
pier  at  DeiPs  Island. 

The  original  [)Ian  was  for  dredging  a  harbor  and  making  a  protecting 
breakwater,  and  the  estimate  for  the  same  was  $20,000. 

July  1,1K84,  amount  available |4,810  ;^6 

July  1, 1'^'HT),  amount  exp«  uded  during  tiscal  year,  exclusive  of  outHtaudiug 

liabilities  July  1,  l-nl 140  :i5 

July  1,  1885,  amount  available 4,  Citjy  91 


( 


Amount  (eslimated)  n-quired  for  com]detion  of  existing  project ir>,t'00  00 

AnuMMit  tliat  eanbe  profitably  expended  in  tiscal  >  ear encliii^^.hiueoO,  Ij-ri?     15,  OOU  00 
Submitted  in  c<mi]»lian<'e  witli  reciuiiement.'^  of  section  "2  of  river  and 
barlxiractsof  iN'^i  and  l^tw. 

(See  Appendix  II  10.) 
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20.  Removing  gunl-en  vessels  or  craft  obstructing  or  endangering  navi- 
gation,— ^Two  saiiken  barges  were  reported  on  January  6, 1885,  as  being 
near  Grove  Point  and  in  way  of  vessels  going  up  the  bay  to  Chesapeake 
and  Delaware  Canal. 

An  examinatiou  was  ordered  to  ascertain  if  the  wrecks  caused  such 
obstruction  to  navigation  as  is  contemplated  by  section  4  of  the  river 
and  harbor  act  of  June  14,  1880. 

Two  attem]>ts  were  made  to  make  the  examination,  but  failed  on  ac- 
count  of  ice  in  the  Chesapeake  Bay.  Finally,  on  the  7th  of  April,  1885, 
an  examination  was  made  from  the  steamer  Fish  Hawk,  loaned  by  the 
U.  S.  Fish  Commission,  and  the  barges  were  found  to  have  sunken  to 
a  safe  depth  and  no  longer  dangerous. 
(See  Appendix  U  20.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPROVEMENTS,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  JULY  5, 
1884. 

The  following  locality  was  examined  by  the  local  engineer  in  charge^ 
and  not  recommended  for  improvement: 

1.  Harbor  atEaston  Point,  commencing  at  a  point  on  Third  Haven  River 
fckere  the  Oorernwent  work  on  the  channel  of  said  river  voas  recently  sus- 
pended.— ^The  report  on  this  examination  was  transmitted  to  Congress 
and  printed  in  House  Ex.  Doc.  No.  71,  Forty  eighth  Congress,  second 
session.    (See  also  Appendix  H  21.) 

And  it  appearing,  after  preliminary  examination  by  the  local  engi- 
neer, that  the  localities  were  worthy  of  improvement  by  the  General 
Government,  Mr.  Smith  was  charged  with  and  completed  the  following, 
the  results  of  which  were  transmitted  to  Congress  and  printed : 

L  Letres  Creek  and  Rehoboth  Bay,  Delaware,  Assateague  and  Chinco- 
league  bays,  Maryland^  with  a  view  to  form  continuous  inland  navigation 
from  Ckineotegue  Bay,  in  Virginia,  to  Delaware  Bay,  at  or  near  LeweSj 
Delaware. — Printed  in  Honse  Ex.  Doc.  No.  107,  Forty-eighth  Congress, 
second  session.     (See  also  Appendix  H  22.) 

2.  Foeomoke  River  and  Sound,  Maryland. — Printed  in  House  Ex.  Doc. 
No.  180,  Forty-eighth  Congress,  second  session.  (See  also  Appendix 
H23.) 

3.  Skipion  Creek,  Maryland. — Printed  in  House  Ex.  Doc.  No.  192, 
Forty-eighth  Congress,  second  session.     (See  also  Appendix  II  24.) 

Reports  snbmitted  for  the  following  localities  will  be  found  appended 

to  this  report  as  follows : 
4-  Tuekahoe  Creek,  Maryland.    (See  Appendix  H  25.) 
5.  Sassafras  River,  Maryland,  above  Georgetown.    (See  Appendix  H 

26.) 

DCFSOVSMENT  OP  PATAPSCO   RIVER  AND  CHANNEL  TO    BALTIMORE, 

MARYLAND. 

OflScer  in  charge,  Lieut.  Col.  W.  P.  Craighill,  Corps  of  Engineers. 
Channel  to  Baltiwore,  Maryland. — The  de[>th  in  this  channel  has  been 
by  soccessive  steps  increased  from  17  feet  at  mean  low  water  to  27  ieet, 
with  an  average  rise  of  tide  of  about  18  inches. 
•  The  project  of  improvement  at  tirst  adopted  and  commenced  in  Oc- 
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tober,  1853,  had  for  its  object  to  give  a  channel  22  feet  deep  at  mean 
low  water,  with  a  width  of  1.  0  feet. 

Little  was  done  before  the  late  war,  but  afterwards  Hiese  dimensions 
were  increased,  a  depth  of  24  feet  at  mean  low  water  being  determined 
upon,  with  a  width  of  channel  ranging  from  250  to  400  feet.  This  chan- 
nel was  completed  in  1874,  im|>ortant  changes  of  position  having  been 
given  to  a  portion  of  it  by  which  the  distance  was  materially  lessened 
and  the  expense  of  maintenance  decreased. 

The  object  of  the  improvement  was  to  permi^  the  approach  to  Balti- 
more at  mean  low  water  of  vessels  drawing  from  22J  to  23  feet,  and  at 
ordinary  high  water  of  vessels  dnrwing  24  and  24J  feet. 

The  last  appropriation  previous  to  18S4  was  in  August,  1882,  |450,0OO, 
there  being  none  in  1883.  This  was  expended  in  giving  a  depth  of  27 
feet  in  the  Fort  McHenry,  Brewerton,  and  Craighill  bran<'hes  of  the 
channel,  and  in  the  "cut-off"  between  the  Brewerton  and  Craighill 
branches, by  which  last  a  saving  of  nearly  a  mile  in  distance  was  made, 
besides  an  improvement  in  direction  and  diminution  in  cost  of  mainte- 
nance.   The  width  attained  was,  however,  too  little. 

The  work  of  1883  greatly  exceeded  what  was  ever  accomplished  iii 
one  year  before,  and  probably  more  of  its  kind  than  was  ever  executed 
at  any  other  locality  in  the  United  States  in  a  single  year.  The  large 
amount  of  3,083,804  cubic  yards  of  material  was  removed. 

At  the  end  of  the  fiscal  year,  June  30,  l»84,  the  widths  in  the  several 
divisions  of  the  channel  were  as  follows : 

Fort  McHenry  to  Fort  Carroll,  250  feet;  Brewerton  Channel  to  cut- 
off, 250  feet;  cut-oft'  to  Craighill  Channel,  225  feet,  except  for  a  space 
of  one-half  mile  in  length  in  the  central  portion,  where  it  vas  but  160 
feet  wide;  Craighill  Channel,  200  feet  wi4le. 

But  little  was  done  in  the  first  half  of  1884,  for  want  of  money.  Tlie 
improvement  was  vigorously  pushed  duilng  the  remaining  portion  of 
the  working  season  of  1884  and  in  1885.  It  is  a  very  fortuuate  circuni- 
Btauce  that  the  material  through  which  the  channel  has  been  excavated 
has  been  for  the  most  part  quite  soft  and  yielding,  so  that  if  a  vessel 
happens  to  touch  the  sides  of  it  she  need  not  suffer  serious  damage  un- 
less she  be  moving  at  too  gr«*at  speeii  or  be  very  carelessly  handled. 

The  following  are  the  widths  of  the  respective  branches  of  the  chan- 
nels June  30,  1885,  with  a  depth  of  27  feet  at  mean  low  water: 

Feet. 

Craighill  Channel STiO 

Cut-otf  Channel 300 

Brewerton  Channel ^*0 

Fort  McHenry  Channel 250 

Though  the  depth  of  27  feet  at  low  water  has  been  reached  and 
seems  to  suffice  for  present  needs,  the  width  Is  too  little  for  easy  or  safe 
navigation  by  very  large  vessels  whose  length  is  considerably  greater 
than  the  width  of  the  channel. 

Up  to  June,  1884,  the  United  States  had  expended  $2,084,489.12  with 
the  results  indicated  above.  The  city  of  Baltimore  and  the  State  of 
Maryland,  chiefly  the  former,  had  contributed  to  .the  same  object 
$5,S4,000. 

Dredging  was  suspended  June  30,  1885,  owing  to  the  failure  of  Con- 
gress to  appropriate  at  the  last  session.  The  balance  available  must 
be  held  in  hand  for  use  in  case  of  an  emergency.  Advantage  has  been 
taken  of"  this  absence  of  dredges  to  make  a  thorough  resurvey  of  the 
whole  channel.  The  results  of  this  survey  are  not  yet  reaily,  but  will 
be  submitted  in  a  special  report  if  necessary. 
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July  1.18&4,  amount  available f70,463  65 

Amoant  appropriated  by  act  approved  July  5,  1884 250, 000  00 

320,463  65 
Jaly  1,  1885,  amount  expended  during  fiscal  year,  excluRive  of  outstanding 
UabilitiesJaly  1,  1884 289.617  24 

jBly  1,1885,  amount  available 30,846  41 

f  Amount  (estimated)  required  for  completion  of  existing  project 200, 000  00 

\  Amonntibat  can  be  profitably  expended  in  fiscal  yeareuding  June  30, 1887  200,000  00 
\  Submitted  in  compliance  with  requirenienris  of  section  2  of  river  and 
V    harbor  acts  of  1866  and  1867. 

(See  Appendix  I.) 

MPROVEMENT  OP  THE  HARBORS  AT  WASHINGTON  AND  GEOEGE- 
TOWN,  DISTRICT  OF  COLUMBIA — IMPROVE.^ENT  OF  THE  POTOMAC 
BIYER  AT  WASHINGTON,  DISTRICT  OF  COLUMBIA— IMPROVEMEN  T 
OF  JAMES  BIVBB,  VIRGINIA,  AND  OF  SHENANDOAH^RIVEB,  WEST 
VIRGINIA. 

Officer  in  charge,  Maj.  Peter  C  Hains,  Corps  of  EDgineers. 

1.  Harbors  at  Washington  and  Georgetown^  District  of  Oolumbia, — ^The 
improveoient  of  the  harbors  at  Washington  and  Georgetown  was  first 
undertaken  by  the  Government  in  1870.  Prior  to  that  time  the  chan- 
Del  over  the  bar  below  Georgetown  had  only  8  feet  of  water  at  mean 
low  tide.  It  was  crooked,  narrow,  and  difficult  to  navigate,  so  much  so 
that  up  to  1870  the  corporation  of  Georgetown  had  itself  npent  consider- 
able money  in  dredging  it.  The  bar  below  Long  Bridge  was  less 
troublesome  and  somewhat  deeper,  bat  did  not  satisfy  the  wants  of 
commerce.  The  Washington  Channel  or  harbor,  along  the  city  front, 
from  the  northern  limit  of  the  arsenal  to  Long  Bridge  had  a  ruling 
depth  of  only  10  feet  at  mean  low  tide.  There  were,  besides,  in  the  har- 
bor of  Georgetown  many  projecting  rocks  with  a  depth  of  water  over 
them  that  rendered  navigation  difficult  and  dangerous. 

The  original  project  looked  to  securing  a  depth  of  16  feet  at  low 
tide  to  Georgetown  and  along  the  wharves  of  the  Washington  Harbor 
from  Arsenal  Point  to  Long  Bridge,  and  the  removal  of  the  most 
dangerous  rocks  that  obstructed  navigation  in  the  harbor  of  George- 
town. When  by  act  of  August  2,  1882,  Congress  made  an  appropria- 
tion for  improving  the  Potomac  River  in  the  vicinity  of  Washington, 
D.  C,  having  reference  to  theimprovement  of  navigation,  the  establish- 
ment of  the  harbor  lines,  and  the  raising  of  the  flats,  the  project  j^as 
modified  and  limited  to  the  removal  of  rocks  in  Georgetown  Harbor  to 
the  depth  of  20  feet  at  mean  low  tide,  that  being  the  depth  to  be  given 
to  the  channel  below  under  the  late  act.  For  the  last  two  and  a  half 
years  work  has  been  c^irried  on  under  the  amended  project.  The  total 
amount  that  has  been  expended  on  the  improvement  of  Washington 
and  Georgetown  harbors  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1885,  is  $J72,923.25 ;  of  this  amount  $249,505.28  was  expended  on 
dredging  the  approaches  to  Georgetown  Harbor  and  the  Washington 
Channel;  the  remainder  was  expended  in  the  removal  of  rocks  in 
Georgetown  Harbor.  At  that  time  there  was  full  20  feet  of  water  at 
mean  low  tide  in  the  harbor  at  Georgetown,  except  in  certain  places 
where  projecting  jwints  of  rocks  had  been  found. 

During  ihe  past  fiscal  year  operations  have  been  directed  to  the  re- 
moval of  the  projecting  rocks.  The  work  has  been  done  by  contract. 
During  the  year  115,072.48  has  been  expended ;  ten  rocks  have  been 


Digitized  by 


Google 


J 


140    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

removed,  and  the  removal  of  the  others  is  being  carried  on  under  con- 
tract. 
No  additional  appropriation  is  asked  for  this  work. 

July  1.  1H84,  amount  available f34,(W4  78 

July  I,  188."),  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1H84 $15, 072  48 

July  1,  I8d5,  outstundini;  liabilities 586  63 

5.659  11 

July  1,  1885,  amount  available 18,4"25  67 

(See  Appendix  J  1.) 

2.  Potomac  River  at  Washington^  District  of  Columbia, — The  project 
for  the  improvement  of  the  Potomac  Eiver  in  the  vicinity  of  Washing- 
ton, D.  C,  was  adopted  by  act  of  Congress  passed  August  2, 1882,  and 
has  for  its  object  the  im|»rovement  of  the  navigation  of  the  river  by 
deepening  and  widening  its  channels  so  as  to  accommodate  vessels  of 
the  largest  cla^ss  that  can  reach  Giesboro'  Point;  the  establishment  ot 
harbor  lines  beyond  which  no  obstructions,  such  as  wharves,  &c.,  should 
be  built,  and  at  the  same  time  to  fill  and  raise  the  marshes  or  flats  in 
front  of  the  city  above  overflow  by  the  highest  freshets,  the  material 
taken  from  the  river  in  deepening  and  widening  the  channel  to  be  used 
in  fllling  the  flats. 

Before  the  improvement  was  commenced  the  flats  or  marshes  in  front 
of  the  city  had  become  so  off'ensi ve  that  certain  parts  of  the  city  in  their 
neighborhood  were  not  habitable.  The  channel  to  <peorgetown  was 
narrow  and  crooked,  and  had  not  sufficient  depth  to  accommodate  vessels 
trading  to  that  port;  the  Washington  Channel  leading  to  the  wharves 
along  the  front  of  the  city,  between  Long  Bridge  and  the  site  of  the 
arsenal,  was  also  inadequate  to  the  wants  of  commerce.  Vessels  draw- 
ing 16  feet  frequently  grounded  in  the  Georgetown  Channel,  and  that 
depth  was  only  maintained  by  frequent  dredging. 

The  expenditures  for  the  improvement  have  thus  far  amounted  to 
$532,445.22,  and  have  given  a  channel  from  Giesboro'  Point  to  George- 
town 20  feet  dee])  at  low  tide,  and  over  300  feet  wi<le,  and  a  partially 
completed  channel  along  the  Washington  Channel  of  the  same  depth. 
In  addition,  about  2,400,000  cubic  yards  of  tilling,  including  embank- 
ment, have  been  de|)osited  on  the  flats,  raising  above  overflow  by  mean 
high  tide  about  225  acres  of  marsh  land.  A  temporary'  embankment 
has  been  built  along  each  side  of  the  sewer  canal  to  prevent  the  sewage 
discharged  into  it  Irom  sji^eading  out  over  the  flats,  and  to  enable  the 
flats  on  each  side  of  it  to  be  tilled  with  the  material  taken  from  the 
Vii^inia  Channel.  About  15,000  linear  feet  of  embankment  have  been 
built  along  the  margins  of  Sections  I,  II,  and  III,  with  a  riprap  footing 
of  loose  stone.  About  6,000  linear  feet  of  similar  embankment  have 
been  built  along  the  margin  of  the  large  tidal  reservoir.  The  work  has 
been  done  chiefly  by  contract,  after  public  advertisement  for  proposals. 
The  method  adopted  at  first  was  to  dredge  the  material  from  the  river- 
bed, convey  it  in  scows  to  a  receiving  basin,  and  there  dump  it,  then  le- 
dredge  i  t,  deposit  it  in  cars,  and  carry  it  to  the  final  dumping- ground  on  the 
flats.  This  method  necessitated  handling  the  material  twice,  and  much 
of  it  had  to  be  lifted  a  total  vertical  height  of  60  to  70  feet  before  it  was 
dropped  on  the  dump.  The  [)lan  now  employed  is  to  suck  up  the  ma- 
terial from  the  bed  of  the  river  by  means  of  a  centrifngal  pump  and 
discharge  it  through  pipes  connected  by  rubber  cylinder  joints.  The 
vehicle  used  to  convey  the  solid  nniteriid  is  water,  and  the  dredge  built 
on  this  principle  is  called  hydraulic.    The  material  forming  the  bed  of 
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tbe  river  is  stirred  up  by  a  system  of  plows  at  the  base  of  the  suction- 
pipe.    The  proportion  of  solid  matter  to  water  that  is  pumped  through 
pipes  varies  with  the  character  of  material,  the  height  it  has  to  be  raised 
vertically,  the  length  of  the  discharge-pi |)e,  and  velocity  at  which  the 
pamp  is  ranning  at  the  time.    As  mui-h  as  25  to  35  i>er  cent,  of  8olid 
matter  is  carried   through  the  pipe  under  favorable  circumstances. 
There  are  two  of  these  machines  on  the  work.    During  the  month  of 
Jane  one  of  them  dredged  from  the  river  and  dei>08ited  on  the  flats 
90,2^.9  cubic  yards  of  material  at  12.37  cents  per  cubic  yard,  and  the 
other  68,315  cubic  yards  at  15.45  cents  ))er  cubic  yard,  measured  in 
place. 

Tbe  amount  available  for  the  fiscal  year  ending  June  30, 1886,  is 
$358,027.93,  but  all  of  this  is  needed  to  meet  liabilities  on  existing 
contracts.  There  is,  practically,  nothing  available  for  commencing  ad- 
ditional work  which  could  be  done  with  great  advantage  if  funds  were 
on  hand.  With  tlie  money  now  available  it  is  proposed  to  widen  the 
Yii^inia  Channel  both  above  and  below  Long  Bridge,  with  a  view  to 
affording  better  facilities  for  navigation  and  to  inciease  the  sectional 
area  of  the  river,  so  that  freshets  may  be  discharged  when  they  occur 
without  turning  the  water  into  the  city ;  to  deepen  and  widen  the  Wash- 
ington Cbaonel  from  its  junction  with  the  Eastern  Branch  to  Long  Bridge, 
tbe  material  taken  from  the  river  to  be  deposited  on  the  fiats,  and  all 
of  Section  I  to  be  raised  to  a  height  of  about  3  feet  above  high  tide, 
that  part  of  Section  II  next  to  Long  Bridge  and  that  adjacent  to  the 
Monument  grounds  to  be  filled  up  in  the  same  way. 

Provision  should  be  made  at  an  early  day  for  retainingwalls  for 
tbe  sewer  canal,  as  the  filling  of  the  flats  adjacent  thereto  cannot  be 
done  satisfactorily  until  they  are  built.  An  estimate  was  submitted  for 
concrete  walls  in  a  former  report.  II  is  understood  that  the  District 
authorities  propose  to  establish  pumping  machinery  at  the  foot  of  Sev- 
enteenth street,  to  pump  out  into  ueep  water  in  tiie  river  the  sewage 
flowing  into  the  canal,  the  latter  to  be  kept  open  to  carry  off  the  storm- 
water  only.  Such  an  arrangement  would  se^^m  to  be  a  satisfactory  so- 
lution of  this  sewage  problem,  so  far  as  it  relates  to  the  improvement  of 
tiie  fiats. 

The  officer  in  charge  of  this  improvement  reports  that  the  time  has 
now  come  when  something  should  be  done  in  regard  to  Long  Bridge. 
The  Board  of  Engineers  that  recommended  the  present  plan  of  improve- 
ment stated  in  its  report  that  ^^the  Long  Bridge  should  be  rebuih  at 
an  eariy  period  during  the  progress  of  the  improvements."  No  plan 
can  be  made  satislactory  while  this  bridge  remains  a  serious  obstruct i6n 
to  the  flow  of  water  beneath  it.  The  riprap  stone  i)laced  around  the 
piers  for  their  protection,  together  with  the  piers  themselves,  form  a 
partial  dam  across  the  river,  obstructing  its  flow,  and  will  eventually 
cause  a  gradual  dei>osit  of  sediment  in  the  river  above  it.  When  the 
upper  end  of  Washington  Channel  is  closed,  as  it  is  intended  to  be,  pro- 
vision must  be  made  in  the  Virginia  Channel  for  discharging  the  freshet 
water  that  now  passes  through  both.  This  cannot  be  done  under  the 
present  bridge;  it  should,  therefore,  be  rebuilt  on  piers  with  greater 
spans. 

It  is  desirable  that  the  next  appropriation  be  a  large  one,  as  the  im- 
provement has  now  progressed  so  far  that  certain  parts  ought  to  be  fin- 
ished as  soon  as  possible  in  order  to  prevent  damage  by  freshets.  Eight 
haodred  thousand  dollars  can  be  profitably  expended  during  the  next 
fiseai  year.  The  work  could  then  go  on  with  smaller  appropriations  to 
tin  end.    If  this  sum  be  appropriated,  it  will  be  expended  in  continua- 
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tion  of  the  approved  project  ,by  dredging  the  Virginia  Channel  and  fill- 
ing Sections  1  and  II,  by  bailding  the  inlet  and  outlet  gates,  by  dredg- 
ing a  part  of  the  tidal  reservoir,  and  by  widening  the  Virginia  and 
Washington  channels  below  Long  Bridge,  and  filling  Section  III. 

July  1,  1884,  amount  available $53,141  35 

Amount  appropriated  by  act  approved  July  5, 1884 500, 000  00 

553,141  35 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  Julv  1,  1884 $185, 586  57 

July  1,  1885,  outstanding  liabilities 9,526  85 

195,115  42 


July  1,  1885,  amount  available '....      358,027  93 

'  Amount  (estimated)  required  for  completion  of  existing  project 1, 816, 365  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1887 800,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acte  of  1866  and  1867. 

(See  Appendix  J  2.) 

3.  James  River,  Virginia.  (In  charge  of  Lieut.  Col.  William  P.  Craig- 
hill,  Corps  of  Engineers,  until  July  24, 1884.) — When  the  improvement  of 
the  James  River  was  regularly  undertaken  by  the  Government  the  naviga- 
tion was  obstructed  by  sunken  vessels,  by  remains  of  military  bridges, 
and  by  other  obstructions  purposely  put  in  the  river  during  the  late  war 
to  prevent  the  national  fleet  from  approaching  too  close  to  Bichmond. 
There  were,  besides,  other  natural  obstructions;  Bocketts  Reef  and 
Richmond  Bar  had  only  7  feet  of  water  at  mean  low  tide ;  from  War- 
wick Bar,  where  the  water  was  13  feet,  to  Richmond,  the  channel  was 
crooked  and  obstructed  by  dangerous  rocks  and  ledges ;  the  Dutch  Gap 
Cut  ofit'  was  not  then  open,  and  the  river  was  in  a  poor  condition  as  re- 
gards its  availability  for  commercial  purposes. 

The  original  project  for  improvement  was  to  secure  a  depth  of  18  feet 
at  full  tide  (corresponding  to  14.5  feet  at  low  tide)  to  Richmond,  with  a 
channel  width  of  180  feet.  This  project  had  reached  an  advanced  stage 
of  progress  when  Congress,  by  act  approved  July  5,  1884,  adopted  the 
project  looking  to  22  feet  at  mean  low  tide  from  the  sea  to  Richmond, 
the  width  to  l^  400  feet  from  the  sea  to  City  Point,  300  feet  from  theuoe 
to  Drewry's  Bluff,  and  200  ieet  from  thence  to  Richmond. 

Up  to  the  close  of  the  year  ending  June  30,  1885,  there  has  been  ex- 
pended on  the  improvement  of  this  river  by  the  United  States  tbe  sum 
of  $720,773.78.  In  addition  to  this  the  city  of  Richmond  has  also  ex- 
pended the  sum  of  $432,171.98. 

Operations  during  the  past  year  have  been  conducted  under  the  new 
project.  The  methods  employed  consist  of  dredging,  rock  excavation^ 
and  contraction  of  water-way  by  jetties  or  dikes.  The  work  has  been 
done  partly  by  contract  and  partly  by  hired  labor  and  the  use  of  plant 
belonging  to  the  city  of  Richmond  and  to  the  United  States.  The 
amount  expended  during  the  fiscal  year  ending  June  30,  1885,  was 
$84,979.64.  The  results  of  this  expenditure  may  be  stated  as  follows : 
Swan  Point  Shoal,  where  the  depth  was  only  16.5  feet  at  mean  low  tide, 
was  deepened  to  20  feet  at  the  same  level.  This  increase  of  depth  added 
1  foot  to  the  available  depth  on  the  river  from  its  mouth  to  Kingsland 
Reach,  a  distance  of  98  miles.  The  Dutch  Gap  Cut-off,  which  was 
troublesome  to  the  largest  class  of  vessels  navigating  the  upi)er  part  of 
the  river,  was  widened  to  300  feet  without  increase  of  depth.  This  cut- 
off saves  5}  miles  of  difficult  navigation,  and  is  a  valuable  aid  to  com. 
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merce.  At  Kanclolph  Plats  a  deposit  of  sand  had  taken  place,  \Thich 
was  increaseii  after  the  subsidence  of  the  May  freshets ;  35,535  cubic 
vards  were  dredged  and  the  channel  deepened  to  17  feet  at  full  tide. 
Above  Bandolpb  Fl-its  the  work  was  chiefly  rock  excavation  and  dike 
bailding,  the  object  being  to  widen  Brewery  Gut  and  Bocketts  Beef, 
and  coniQience  tbe  deepening  of  Goode's  Bocks  in  accordance  with  the 
new  project.  The  depth  on  Bandolph  Flats  represents  the  depth  that 
can  be  carried  to  Richmond. 

Tbe  amount  that  can  be  profitably  exi)ended  during  the  fiscal  year 
ending  Jane  30,  1887,  is  put  at  $400,000,  the  greater  part  of  which 
would  be  applied  between  Kingsland  Beach  and  Bichruond.  The  exca- 
vation will  be  in  solid  rock  tor  the  most  part,  and  unless  the  appropria- 
tion be  large  comparatively  little  progress  can  be  made. 

July  1, 1884.  amount  available $29,236  86 

Amoant  appropriated  by  act  approved  July  5,  1884 75, 000  00 

104.235  66 
Jnly  I,  ld8o,ainonnt  expeuded  during  fiscal  year,  exclusive  ofontatauding 
JUbilitie*  July  1,  l«fcH 84,»79  64 

•      July  1.  18^5,  amount  available 19/256  22 

fAmount  (mtimated)  required  for  completion  of  existing  project 4,40:$,  767  40 

I  Amoout  that  cau  be  profitably  expended  iu  fiscal  year  ending  June  30, 

{      l««7 400  000  00 

I  Submitted  in  compliance  with  reqnirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  J  3.) 

4.  Shenandoah  Riter^  West  Virginia.  (In  charge  of  Lient.  Col.  Will- 
iam P.  Graighill,  Corps  of  Engineers,  until  July  29,  1884.) — Congress  by 
act  of  Jane  14, 1880,  made  an  appropriation  of  115,000  for  improving  the 
Shenandoah  River,  West  Virginia.  By  act  of  March  3,  1881,  an  addi- 
tioual  appropriation  of  $2,500  was  made  for  the  same  object.  A  proviso 
was  added  to  the  latter  act  to  the  effect  that  neither  of  these  appropria- 
tioDS  shall  be  expended  ^<  until  any  corporate  rights  or  franchises  that 
may  exist  over  said  river  shall  have  been  relinquished  to  the  United 
States  to  the  satisfaction  of  the  Secretary  of  War."  This  condition  has 
been  complied  with. 

The  portion  of  the  river  to  be  improved  is  that  which  lies  in  the  county 
of  JeffersoD,  West  Virginia.  The  river  through  this  portion  is  shallow 
and  obstructed  by  shoals  and  rocky  ledges,  over  which  its  waters  flow 
with  considerable  velocity.  It  is  not  used  at  the  present  time  to  any 
extent  for  purposes  of  navigation.  In  former  years  a  down-stream  navi- 
gation was  maintained  by  a  company  known  as  the  Shenandoah  River 
Navigation  Company,  chartered  under  the  State  of  West  Virginia. 
Locks,  dams,  and  chutes  were  built  and  o]>erated  by  this  company,  and 
it  was  authorized  to  collect  tolls.  The  freshet  of  1877  destroyed  these 
works,  and  since  that  time  there  has  been  no  commerce  on  the  river. 

The  project  for  the  improvement  has  for  its  object  the  rebuilding  of 
tbe  locks,  dams,  and  chutes  of  the  Navigation  Company,  so  us  to  secure 
a  down-stream  navigation  of  about  18  inches.  At  the  present  time  there 
is  practically  no  commerce  to  be  benefited  by  this  improvement,  and 
whether  any  would  be  built  up  by  it  is  a  question.  Congress,  by  act  of 
Jaly  4,  1884,  sold  tbe  sites  of  the  lower  locks  that  would  be  needed  in 
tUs  Improvement,  and  with  them  all  the  water  privileges  at  Harper's 
Terry.  The  right  to  use  a  portion  of  the  water  to  operate  these  locks, 
and  the  sit^  of  the  locks  themselves,  would,  therefore,  have  to  be  pur- 
finacid  again  by  tbe  United  States.    The  question  has  now  been  raised. 
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Can  the  United  States  undertake  this  improvement  in  view  of  the  late 
act  anthoriziug  the  sale  of  the  Hari)er'8  Ferry  property  ! 

Under  the  circumstances,  and  in  view  of  the  fact  that  there  does  not 
appear  to  be  any  commerce  to  be  benefited  by  the  improvement,  further 
legislation  is  asked. 

Jnly  1,  1884,  amount  available $17,306  2Q 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 1,222  80 

July  1, 1885,  amount  available 16,083  40 

(See  Appendix  J  4.) 

IMPROVEMENT  jOP  THE  HARBORS  AT  BRETON  BAY  AND  SAINT  JER- 
OME'S CREEK,  MARYLAND— OP  THE  CHANNEL  AT  MOUNT  VERNON — 
OF  RAPPAHANNOCK  RIVER,  AND  YORK  RIVER,  VIRGINIA— OP  TRIB- 
UTARIES OF  THE  LOWER  POTOMAC,  AND  OF  CERTAIN  RIVERS  IN 
VIRGINIA  AND  NORTH   CAROLINA. 

Engineer  in  charge,  Mr.  S.  T.  Abert,  United  States  agent ;  super- 
vising engineer,  Lieut.  Ool.  W.  P  Craigbill,  Corps  of  Engineers. 

1.  Channel  at  Mount  Vernon^  Virginia, — Previous  to  the  commence- 
ment of  this  improvement,  there  was  a  depth  of  but  4  feet  at  low  wafer 
over  the  wide  flat  between  the  wharf  at  Mount  Vernon  and  the  main 
channel  of  the  Potomac  River,  a  distance  of  1,900  feet. 

The  present  project  tor  the  improvement  of  this  channel  wasadopted 
in  1879,  the  object  being  to  excavate  a  channel  from  deep  water  of  the 
Potomac  River  to  the  wharf  at  Mount  Vernon,  which  shoald  have  a 
width  of  150  feet,  and  a  navigable  depth  of  from  6  to  7  feet  at  low 
water,  with  turning  basin  at  the  wharf.  The  amount  exfiended  thereon 
to  the  close  of  the  fiscal  year  ended  June  30, 1882,  was  $8,442.86,  which 
resulted  in  securing  a  channel  146  feet  wide,  with  a  depth  varying  from 
7  to  9  feet  from  the  Potomac  channel  to  the  wharf,  and  a  circular  turn- 
ing basin  at  the  wharf  of  the  same  depth,  with  a  radius  of  150  feet. 

The  appropriation  of  $5,500  asked  for  is  to  be  ajiplied  to  widening 
the  channel  and  enlarging  the  turning  basin,  and  will  complete  the  pro- 
posed plan  of  improvement. 

July  1,  1884,  amount  avail  Able |57  14 

July  1,  1885,  amount  available 57  14 

(Amount  (estimated)  required  for  completion  of  existing  project 5, 500  00 
Amount  that  can  be  profitably  expended  in  fiscal  yearendiug  June30, 1887      5,500  00 
Submitted  in  compl'uuce  wirh  requirements  of  section  2  of  river  and 
harbor  acts  of  t866  and  1867. 

(See  Appendix  K  1.) 

2.  Neabsco  Creekj  Virginia. — The  obstruction  to  navigation  in  this 
stream  consisted  of  a  wide  flat  at  the  mouth,  about  1}  miles  in  length, 
over  which  but  2J  feet  could  be  carried  at  low  water,  and  several  short 
bars  in  the  upper  part  of  the  creek  where  the  channel  is  narrow  aud 
tortuous. 

The  present  project  for  improvement  was  adopted  in  1881,  and  con- 
templated the  excavation  of  a  channel  through  the  bars,  100  feet  wide 
aud  7  feet  deep  at  low  water,  from  the  Potomac  River  to  Atkiusou^s 
Upper  Landing  (including  a  channel  to  Atkinson's  Lower  Landing  and 
Willie's  Wharf),  a  distance  of  about  14,800  feet.  The  amount  exi^ended 
to  the  close  of  the  fiscal  year  ended  June  30,  1884,  was  $4,942.73,  aud 
has  resulted  in  securing  a  channel  50  feet  wide,  and  from  4  to  5  feet  deep 
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at  low  water,  from  the  Potomac  River  to  a  point  1,800  feet  above  Willis's 
Wharf  where  the  creek  is  narrow  and  has  a  sufficient  deptb,  although 
other  bars  still  exist  above  this  point;  $20,000  will  complete  the  im- 
provement as  far  as  seems  to  be  needed  at  the  present  time. 

July  1, 1884,  amoant  available |57  27 

July  1, 1885,  amoQut  available 67  27 

r  Amonot  (estimated)  reqaired  for  completion  of  ezistini;  project 20, 000  00 

j  Amoiint  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    20, 000  00 
^,  Sabmittea  in  compliance  with  requirements  of  section  2  of  river  and 
t    harbor  acta  of  18H6  and  1867. 

(See  Ap))endix  K  2.) 

3.  Breton  Bay^Letmardtotcn^  Maryland. — The  harbor  of  Leonardtown, 
at  the  upper  end  of  Breton  Bay,  prior  to  the  commencement  of  the  pres- 
ent improvement,  had  a  least  depth  of  5  feet  at  low  water,  which  was 
insufficient  for  the  passage  of  steamers^  to  and  from  the  Leouardtown 
Wharf.  -^iiiiwi 

The  bar  which  extended  to  the  Ofoot^curve  in  the  bay  was  about  1 
mile  in  len^h. 

The  present  project  for  the  improvement  was  adopted  in  1878,  the 
object  being  to  excavate  a  channel,  150  feet  wide  and  9  feet  deep,  be- 
tween the  9- foot  curve  in  the  bay  and  Leonard  town  Wharf. 

The  engineer  in  charge  recommends  the  increasing  of  the  width  of  the 
channel  to  2(K>  feet,  and  enlarging  the  basin  to  a  length  of  800  feet  and 
a  width  of  400  feet.  The  depth  should  not  be  less  than  10  feet  at  low 
water. 

The  total  cost  of  this  work  would  be  $26,000. 

The  effect  would  be  to  preserve  the  dei>th  in  the  channel. 

Up  to  June  30, 1885,  $23,000  have  been  expended  in  removing  131,358 
cubic  yards  of  material.  The  channel  is  now  115  feet  wide  and  from  9 
to  10  feet  deep. 

The  appropriation  of  $26,000  will  make  a  more  permanent  channel  to 
the  Leouardtown  Wharf. 

Amonnt  appropriated  by  act  approved  July  5.  1884 $3,000  00 

July  1,  I8b5,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 2,952  16 

July  1, 1885,  amonnt  available 47  84 

(Amoant  (estimated)  required  for  completion  of  proposed  project 26, 000  00 
Amoont  that  can  be  profitably  expended  in  fiscal  year  ending  June 30, 18^7    26,  000  00 
Sobmitte^l  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  K  3.) 

4.  Nomini  Greeks  Virginia. — This  stream  is  an  important  tributary  of 
the  Potomac,  82  miles  below  Washington,  draining  a  large  area  of  pro- 
ductive country. 

Navigation  was  obstructed  by  a  bar  of  sand  and  oyster  shells  at  its 
mouth,  over  which  but  3  feet  could  be  carried  at  low  water,  and  the 
danger  in  passing  the  bar  was  further  increased  by  the  cross-tide  and  an 
exc^dingly  rapid  current.  The  length  of  the  bar  to  the  9- foot  curve  in 
Nomini  Bay  is  5,700  feet.  After  passing  the  bar  8^  feet  can  be  carried 
to  Nomini  Ferry,  3  miles  above  the  mouth. 

The  original  project  for  the  improvement  was  adopted  in  1873,  the 
ob)eet  being  to  excavate  a  channel  through  this  bar  100  feet  wide  and 
9  feet  deep  at  low  water,  and  was  modified  in  1879  so  as  to  provide  for 
a  width  of  150  feet 
lOx 
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This  cbanuel  is  found  to  be  too  narrow  for  the  passage  of  the  steamers 
which  carry  the  increased  trade  to  the  landing. 

The  engineer  in  charge  therefore  recommends  the  enlargement  of  the 
width  from  150  to  200  feet;  also  to  dredge  a  training  channel,  and  to 
sink  a  mattress  for  the  purpose  of  diverting  a  cross-current  detrimental 
to  the  integrity  of  the  main  channel  and  obstructive  to  steamers  which 
enter  it.  The  amount  to  be  expended  for  this  object  is  $30,000,  which 
should  be  spent  in  one  season  if  it  is  desired  to  complete  the  work  promptly 
and  economically. 

The  work  has  progressed  slowly  on  account  of  the  small  appropria- 
tions; and  much  of  the  dredging  done  each  season  has  been  for  the  pur- 
pose of  removing  sand  which  has  been  brought  in  by  the  grounding  of 
steamers  in  the  narrow  cut. 

r  Amouut  (estimated)  required  for  completion  of  proposed  project $30, 000  00 

J  Amount  that  can  be  profitably  expended  in  fiscalyear  ending  June  30, 1887    30, 000  00 
)  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  4.) 

5.  Harbor  at  entrance  of  Saint  Jerome's  Creekj  Maryland. — Saint  Je- 
rome's Creek  enters  the  Chesapeake  Bay  91  miles  south  of  Baltimore 
and  6  miles  north  of  Point  Lookout.  The  outer  bar  in  the  bay  has  a 
length  of  2,193  feet  from  the  9-foot  curve  in  the  bay  to  Corsey's  Point 
in  the  creek.  The  least  depth  of  water  on  it  before  improvement  was 
2.8  feet.  The  average  depth  in  the  channel  to  the  ponds  used  by  the 
Fish  Commission  for  hatching  oysters  was  one-half  foot.  The  length 
of  the  inner  channel  to  the  wharf  of  the  Fish  Commission  is  3,742  feet. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1881, 
and  contemplated  dredging  a  channel  100  feet  wide  and  9  feet  deep  at 
low  water  through  the  outer  bar  at  the  mouth  of  the  creek,  and  a  chan- 
nel 40  feet  wide  and  6  feet  deep  through  the  south  prong  of  the  creek, 
the  material  therefrom  to  be  thrown  up  into  a  dike,  if  practicable,  so 
as  to  form  a  pond  of  a  portion  of  this  south  prong  for  the  purposes  of 
the  United  States  Fish  Commission. 

July  1,  1834,  amount  available $54  07 

Amount  appropriated  by  act  approved  July  5,  1884 15, 000  00 

15,054  07 
July  1,  18H5,  amouut  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 \ $6,601  52 

July  1,  1885,  outstandiug  liabilities 2,241  i)2 

8,H3  44 

July  1,  1885,  amount  available 0,210  63 

{Amount  (estimated)  required  f«)r  completion  of  existiug  project 26, 000  00 
Amount  that  can  be  profitably  expended  m  fiscal  year  ending  June'JO,  1H87    li*,  000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1W66  and  1867. 

(See  Appendix  K  5.) 

6.  Rappahannock  River,  Virginia, — The  distance  from  Fredericksburg 
to  the  mouth  of  the  river  is  lOGJ  miles. 

The  present  project  for  the  improvement  of  this  river  was  adopted  in 
1871,  and  modified  in  1879,  the  object  being  to  provide  a  channel  1/K> 
feet  wide  and  10  feet  deep  through  the  bar  at  Fredericksburg,  channels 
100  feet  wide  and  10  feet  deep  through  the  bars  between  Fredericks- 
burg and  Port  Koyal,  and  channels  200  feet  wide  and  15  feet  deep 
through  two  bars  between  Port  lloyal  and  Tappahannock,  where  a 
larger  class  of  vessels  should  be  provided  for. 
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Between  March  3, 1871,  and  June  30, 1879,  $90,500  were  expended  on 
the  first  project. 

The  amount  expended  under  the  present  project  between  June  14, 
1880,  and  June  30,  1885,  is  $65,437.81.  This  expenditure  has  resulted 
in  securing,  by  means  of  dredging  at  various  times  and  the  construc- 
tion of  longitudinal  and  spur  dikes,  navigable  channels  at  Fredericks- 
buiTf,  Pollock's,  Bernard's,  Pratt's,  Spottswood's,  Castle's  Ferry,  and 
Farley  Vale  bars,  extending  over  a  distance  of  12.6  miles. 

Several  dangerous  wreX^ks  and  many  drift  logs  and  snags  have  been 
removed.  The  least  depth  in  the  channel  at  Fredericksburg  and  Spotts- 
Tood  bars  is  now  8  feet  and  8^  feet.  Before  improvement,  the  least 
depth  wan  from  4  to  6  feet  at  low  water.  The  other  bars  have  now  from 
9  to  10  feet  at  low  water. 

Hie  progress  of  the  work  is  slow  on  account  of  the  small  appropria- 
tions. 

The  amount  asked  for  the  fiscal  year  ending  June  30, 1887,  is*t84,000, 
which  is  to  be  applied  to  the  improvements  between  Fredericksburg 
and  Port  Bo^^al,  and  to  operations  upon  the  bars  below  Port  Koyal. 

July  1,  1884,  amount  available |oO  93 

Afflomit  appropriated  by  act  approvedJnly  5,  1884 20,000  00 

20,050  93 
Jok  1,  IHK,  anioaiit  expended  daring  fiscal  year,  exclusive  of 

ootrtaoding  liabnitiea  July  1,  1884 |6,491  29 

Joly  1,  lttd5,  ontsUnding  liabilitiea 2,004  95 

8,496  24 

July  1,  1885,  amount  available 11,554  69 

r  AmoDnt  (efitimated)  required  for  completion  of  existing  project 214, 000  00 

J  Amooikt  that  can  be  proti  tably  expended  in  fiscal  year  end!  ng  J  une  30, 1887    84, 000  *00 
\  Sabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
L    harbor  acta  of  1866  and  1867. 

(See  Appendix  K  6.) 

7.  To(H$ky  River  J  Virginia. — The  obstructions  to  the  navigation  of  this 
rirer  consisted  of  two  bars,  one  at  its  mouth,  which  forms  a  part  of  the 
wide  flat  between  the  outlet  of  the  river  and  the  navigable  channel  of 
the  Rappahannock,  having  a  least  depth  of  4^  feet,  and  the  other,  about 
2|  m?1es  above  the  mouth,  known  as  Booker's  Bar,  having  a  ruling  depth 
of  3  feet  The  improvement  at  Booker's  Bar  is  needed  for  purposes  of 
navigation.  Several  small  appropriations  were  made  for  this  work,  and 
OD  Aagast  2, 1882,  an  additional  appropriation  of  $5,000  was  made,  mak- 
ing the  fund  available  about  $0,945.  This  sum  has  been  expended  in 
bailding  a  longitudinal  dike  2,117  feet  in  length,  the  effect  of  which  has 
been  to  8ooor  out  the  channel  to  a  depth  of  3^  feet  at  low  water,  but 
thi%  aetion  is  slow  in  its  results. 

The  channel  should  be  dredged  if  prompt  improvement  of  the  navi- 
^tion  ia  desirable.  For  this  object  $12,000  will  be  required.  The  ap- 
prrifiriarioos,  amounting  to  $10,000,  have  been  expended. 

J»ly  I,  19^,  amount  available ^ $766  96 

J«i>  I,  l'ftj5,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
baWtliti«ii  July  1,  ISM 366  14 

J^lj  1,  ItM,  amoaot  available 400  82 

f  A«o«at  (estimated)  required  for  completion  of  existinc  project 12, 000  00 

.  l»o«iit  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18H7     12, 000  00 
I  ^^^aitted  to  compliaoce  with  requirements  of  section  2  of  river  and 
I     karfcor  mtf  of  le)66  and  1867. 

•See  An»endix  K  7.) 
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8.  Urbana  Creek,  Virginia. — This  creek  is  a  tidal  tributary  of  the  Rap- 
pahaiiuock,  which  it  enters  91  miles  below  Fredericksburg,  Va. 

Prior  to  the  commencement  of  this  improvement  the  navigation  was 
obstructed  by  a  bar  at  the  mouth,  over  which  but  6  feet  of  water  could 
be  carried.  The  present  project  for  the  improvement  was  adopted  in 
1879,  the  object  being  to  excavate  a  channel  through  this  bar  150  feet 
wide  and  10  feet  deep  at  low  water.  The  amount  expended  up  to  June 
30, 1884,  was  $15,431.41.  No  appropriations  have  since  been  made. 
The  expenditure  has  resulted  in  securing  a  channel  through  the  cater 
bars  of  10  feet  in  depth  at  low  water  and  a  width  of  120  feet  at  the  nar- 
rowest part,  with  the  ends  of  the  channel  widened  for  facility  in  enter- 
ing. 

A  turning  basin  200  feet  wide,  300  feet  long,  and  10  feet  deep  has  also 
been  made  at  Urbana  Wharf,  and  a  channel  of  approach  within  the 
creek  1,090  feet  long,  80  feet  wide,  and  10  feet  deep  at  low  water. 

The  engineer  in  charge  asks,  for  the  completion  of  this  work,  an  ap- 
propriation of  $6,000  for  the  year  ending  June  30,  1887. 

July  1, 1884,  amount  available t€i8  59 

July  1, 1885,  amount  available 68  59 

{Amount  (estimated)  required  for  completion  of  existing  project 6, 000  00 
Amount  t  hat  can  be  protitably  expended  in  fiscal  yearending  June  30, 1887      6, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  K  8.) 

9.  Mattaponi  River^  Virginia. — This  stream  empties  into  the  York 
River  at  West  Point,  Va.    It  is  navigable  for  56  miles. 

Previous  to  the  commencement  of  this  improvement  the  Mattaponi 
Kiver  was  obstracted  by  numerous  bars  and  by  snags,  wrecks,  and 
overhanging  trees.  The  object  of  the  first  project  for  improvement, 
adopted  in  1880,  was  to  provide  a  channel  40  feet  wide  and  5^  feet  deep 
at  low  water,  by  the  removal  of  the  snags,  drift-logs,  wrecks,  and  over- 
hanging trees  and  by  dredging  through  the  bars. 

The  amount  expended  to  June  30,  1884,  was  $5,800  which  were  ex- 
pended in  snagging  operations  and  the  removal  of  wrecks,  logs,  and 
overhanging  trees  for  a  length  of  river  of  about  24  miles. 

The  engineer  in  charge  recommends  making  a  channel  through  Rob- 
inson and  Latane's  bars,  with  a  width  of  40  feet  at  bottom  and  a  depth 
of  6  feet  at  low  water.    The  cost  of  this  improvement  would  be  |38,CK)0. 

Amount  appropriated  by  act  approved  July  5,  1884 |2,500  00 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilites  July  1, 1884 223  KO 

July  1,  1885,  amount  available 2,276  20 

{Amount  (estimated)  recjuired  for  completion  of  proposed  project ti3,  ttOO  00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1887    33, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  9.) 

10.  Pamunky  River,  Virginia. — The  Pamunky  empties  into  the  York 
Eiver  at  West  Point,  Va.    Its  navigable  length  is  80  miles. 

The  present  project  for  the  improvement  of  this  river  was  adopted 
in  1880,  the  object  being  to  provide  a  channel  40  feet  wide  and  from  3 
to  5  feet  deep  from  Hanovertown  to  i^ewcastle  Ferry,  a  distance  of  9 
miles,  and  100  feet  wide  and  7  feet  deep  at  low  water  uiK>n  the  lower  bara. 
These  latter  bars,  so  far  as  known,  are  two  in  number,  namely  Skid- 
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more,  or  Upper  Bassett's,  and  Fox's  or  Spring  Bar.  The  cost  of  im- 
proving these  two  bars  will  be  $8,300. 

The  amount  required  to  cortiplete  the  improvement  of  the  entire  river 
according  to  the  original  estimate  is  $20,800. 

The  work  can  be  ]>ro8ecuted  economically  if  the  entire  sum  is  granted 
f(»-  the  fiscal  year  ending  Jane  30,  1887. 

The  total  expenditure  to  June  30, 1885,  was  $5,171.98. 

Jnljl.  18^4,  amount  available |2,328  02 

July  1,  IH^,  amoant  expended  dnring  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 451  63 

July  1, 1885,  amount  available 1,876  39 

TAm'^nnt  (estimated)  required  for  completion  of  existing  project 20, 800  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    20, 800  00 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  10.) 

11.  York  River^  Virginia. — This  is  a  large  tidal  tributary  of  the  Ches- 
apeake Bay,  into  which  it  empties  aboat  16  miles  in  a  line  north  of  Fort- 
rct^s  Monroe.  It  is  formed  by  the  Mattaponi  and  Pamunky  rivers,  and 
has  a  deep,  navigable  sbip-channel  for  a  distance  of  41  miles. 

The  navigation  of  the  river  prior  to  the  commencement  of  the  present 
improvement  was  obstructed  by  a  bar  at  the  mouth  of  Potopotank  Creek, 
having  a  leaat  depth  of  19  feet  at  low  water,  and  a  bar  about  8^  miles 
above,  at  West  Point,  Va.,  having  a  least  depth  of  14  feet.  The 
present  project  for  the  improvement  of  this  river  was  adopted  in  1880, 
the  object  being  to  provide  a  channel,  by  dredging,  22  feet  deep  and 
200  feet  wide  (to  be  increased  afterwards  to  400  feet  wide)  through  the 
bars,  and  also  a  basin  of  the  same  depth  at  the  wharves  at  West  Point. 
The  first  appropriation  for  this  improvement  was  made  June  14,  1880. 
This  sum,  $10,000,  was  applied  to  the  improvement  of  the  Potopotank 
Bar,  through  which  a  channel  105  feet  wide  and  22  feet  deep  has  been 
secured  by  dredging. 

The  appropriations  since  1880  have  been  expended  on  the  bar  at  West 
Point- 

The  amount  expended  up  to  June  30, 1884,  was  $57,597.70,  and  during 
the  ^acal  year  ending  June  30, 1885,  $9,571.18  have  been  expended, 
making  a  total  to  June  30, 1885,  of  $67,168.88. 

At  West  Point  the  width  proposed  for  the  cut  was  400  feet  and  the 
depth  22  feet  at  low  water. 

The  least  depth  on  the  bar  June  30, 1885,  was  17^  feet,  and  the  average 
width  was  150  feet,  or  about  three-eighths  of  the  width  proposed  in  the 
project.  The  greater  part  of  the  new  cut  has  a  depth  of  22  feet  at  low 
water.  !No  exact  estimate  can  be  given  of  the  silting  of  the  channel 
which  occurs  at  the  confluence  of  the  Mattaponi  and  Pamunky  rivers. 
The  amount  of  silting  is  now  being  observed. 

The  engineer  asks  for  $90,000  for  the  fiscal  year  ending  June  30, 1887. 

Jaly  1,  1884,  amount  available |S,402  30 

Amoant  appropriated  by  act  approved  July  5,  1884 20, 000  00 

22, 402  30 
July  1,  1885,  amoant  expended  during  fiscal  year,  exclnsive  of 

, outstanding  liabilities  July  1,  1884 $8,121  30 

July  1,  1885,  outBtanding  liabilities 2,114  31 

10,235  61 

Jnly  1,  1885,  amount  available 1'>,1(>6  69 
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(Amount  (estimated)  required  for  completion  of  existini^  project $176, 000  00 
Amount  that  can  beprofitablyexpendea  in  fiscal  year  endingJnne  30, 1887    90,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  11.) 

f"12.  Chickahominy  River ^  Virginia, — This  river  is  navigable  for  37 
miles.  The  present  project  for  the  improvement  of  this  river  was 
adopted  in  1878,  the  object  being  to  dredge  channels  100  to  150  feet 
wide  through  Binn's,  Old  Fort,  and  Windsor  Shades  bars  to  a  depth  of 
not  less  than  8  feet  at  low  water,  and  to  remove  snags,  logs,  &c.,  from 
points  above  Windsor  Shades.  The  least  depths  on  these  bars,  prior 
to  the  commencement  of  the  improvement,  were  from  4  to  5  feet  at  low 
water. 

Ti  The  amount  expended  to  June  30, 1884,  is  tl5,000,  which  has  resulted 
in  securing  a  channel  through  Binn's  Bar  150  feet  wide  and  8  feet  deep, 
and  through  Windsor  Shades  and  Old  Fort  bars  100  feet  wide  and  8 
feet  deep,  and  through  the  bar  at  the  mouth  of  the  river  90  feet  wide 
and  14  feet  deep  at  low  water. 

For  the  completion  of  the  project  for  the  improvement  of  the  upper 
part  of  the  river  $1,000  are  still  required,  and  for  completing  the  proj- 
ect for  improving  the  bar  at  the  mouth  an  appropriation  of  $13,000  is 
recommended. 

For  the  economical  prosecution  of  the  work  it  is  desirable  that  the 
full  sum  of  $14,000  be  granted  for  the  year  ending  June  30,  1887. 

{Amount  (estimated)  reqnired  for  completion  of  existing  project $14«  000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1887    14, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  12.) 

13.  Staunton  River^  Virginia^  between  Randolph  Station  and  Brook 
NeaL—T)x%  length  of  the  Staunton  is  200  miles.  It  unites  with  the 
Dan  at  Glarksville,  and  thereafter  is  called  Koanoke  Eiver. 

The  present  project  for  the  improvement  of  this  river  between  Ran 
dolph  Station  on  the  Richmond  and  Danville  Eailroad,  and  Brook  Neal, 
31  miles  above,  was  adopted  in  1879,  the  object  being  to  secure  a  navi- 
gable channel  not  less  than  35  feet  wide  and  2  feet  deep  at  low  water 
through  the  various  ledges  and  sand-bars  which  obstruct  the  naviga- 
tion, with  a  slope  of  water-surface  at  rapids  not  greater  than  10  feet  to 
the  mile. 

The  amount  expended  to  June  30,  1884  was  $22,013.85,  and  during 
the  fiscal  year  ending  June  30,  1885,  $2,949.91  have  been  expended, 
making  a  total  to  June  30,  1885,  of  $24,963.79,  which  has  resulted  in  the 
improvement  of  nearly  18  miles  of  the  channel  since  the  commencement 
of  operations.  Five  miles  of  this  length  have  been  made  navigable 
at  low  water  for  small  steamers  during  the  last  fiscal  year. 

An  appropriation  of  $20,000  is  required  for  the  economical  prosecu- 
tion of  this  work  during  the  fiscal  year  ending  June  30, 1887. 

July  1,  18S4,  amount  available |486  15 

Amount  appropriated  by  act  approved  July  5,  1884 5, 000  00 

5,486  15 

July  1,  188.*),  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 |2,876  19 

July  1,  188o,  outstanding  liabilities 73  75 

2,949  94 

July  1,  188o,Rmount  available 2,536  21 


Digitized  by 


Google 


RIVER   AKD    HARBOR   IMPROVEMENTS.  151 

(AmoQnl  (estimated)  required  for  completion  of  existing  project $41,200  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endiuK  June  30, 1887    30, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  13.) 

14.  Staunton  River^  Virginia,  between  Brook  Neal  and  Pig  River. — The 
distanee  between  Brook  Neal  and  Pig  River  is  52  miles,  and  the  aver- 
age fall  per  mile  4.3  feet. 

The  present  general  project  for  the  improvement  of  this  part  of  the  river 
w&  adopted  in  1882,  the  object  being  to  secare  a  navigable  channel  for 
bateaa  navigation '  not  less  than  14  feet  wide  and  1^  to  2  feet  deep  at 
low  water,  with  a  slope  of  water-surfoce  at  rapids  not  greater  than  10 
feet  to  the  mile. 

After  a  survey  in  1882  of  the  river  from  the  bridge  of  the  Virginia 
Midland  Railroad  to  Pig  River,  a  distance  of  23}  miles,  Clement's  Falls 
was  selected  as  most  in  need  of  improvement. 

The  project  for  improving  Clement's  Falls  was  adopted  in  1883,  the 
object  being  to  secare  a  channel  14  feet  wide  and  1}  feet  deep  at  low 
water,  with  a  water-snrface  slope  of  aboat5  feet  to  the  mile/ 

The  amount  expended  to  Jane  30, 1884,  was  $1,894.79,  which  has  re- 
sulted in  the  improvement  of  the  navigation  through  the  worst  shoals  in 
a  distance  of  15  miles.  These  are  Clements  Falls  and  Brown  and 
Tack's  shoals.  To  continue  the  improvement  $20,000  should  be  appro- 
priated for  the  fiscal  year  ending  June  30, 1887. 

Jaly  1, 1884,  amount  available $105  21 

July  1, 18e5,  amount  available 105  21 

(Amonnt  (estimated)  req aired  for  completion  of  existing  project 32, 000  00 
Amoant  that  cap  be  proiitably  expended  in  fiscal  year  ending  J  une  30, 1887    20, 000  00 
Sabmitted  in  compliance  with  reqairemento  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  K  14.) 

15.  Dan  River^  between  Madison,  North  Carolina,  and  Danville,  Vir- 
ginia.^The  distance  by  the  river  from  Madison  to  Danville  is  49.81 
miles,  and  its  descent  2.82  feet  per  mile. 

The  object  of  the  first  project  for  this  improvement,  adopted  in  1880, 
was  to  provide  a  channel  for  navigation  not  less  than  35  feet  wide,  bat 
was  afterwards  modified  to  a  channel  of  not  less  than  16  feet  wide  and 
2  feet  deep  in  the  rapids  at  extreme  low  water.  The  amount  expended 
to  June  30, 1884,  was  $25,048.51,  and  during  the  fiscal  year  ending  June 
30, 1885,  $3,063.48  have  been  expended,  making  a  total  to  June  30, 1885, 
of  $28,111.99.  These  exp>enditares  have  resulted  in  the  improvement 
of  .5|  miles  of  the  river  above  Danville,  and  about  13  miles  of  the  river 
have  been  freed  from  serious  obstructions  by  this  improvement. 

An  appropriation  of  $21,500  is  recommended  for  the  improvement 
daring  the  year  ending  June  30,  1887,  by  the  officer  in  charge. 

Joly  1,  1^84,  amoant  available $451  49 

Amoant  appropriated  by  act  approved  July  5,  1884 5, 000  00 

5,451  49 
July  1,  lh)85,  amount  expended  dnring  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 |3,020  48 

Jnly  1,  1885,  outiitanding  liabilities 43  00 

3,063  48 

Jttly  1, 1885,  amoant  available : 2,388  01 
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f  Amonnt  (estimatrd)  reqnired  for  completion  of  existing  project |2l,500  00 

)  Amount  that  can  be  protit  ably  expended  in  fiscal. year  ending  June  30, 1887    31,500  00 
j  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
t     harbor  acts  of  1«66  and  1867. 

(See  Appendix  K  16.) 

16.  Boanolce  River^  Worth  Carolirux. — The  project  for  the  improvement 
of  this  river  was  adopted  in  1871,  the  object  being  to  improve  naviga- 
tion by  the  removal  of  rocks  near  Weldon  and  Halifax,  and  all  wrecks, 
snags,  and  overhanging  trees  at  varions  other  points,  and  dredging 
channels  through  the  numerous  bars  and  shoals. 

The  engineer  in  charge  recommends  that  the  operations  should  be 
limited  for  the  present  to  the  building  of  snag-boats,  the  removal  of 
snags,  and  to  the  careful  examination  of  certain  bars.  This  work  will, 
when  accomplished,  effect  a  much  needed  improvement. 

The  amount  expended  to  June  30,  1874,  was  $45,000,  and  since  this 
date  no  funds  have  been  available  for  the  continuation  of  the  work 
until  August  2,  1882.  Up  to  that  period  the  work  consisted  in  the  re- 
moval of  rocks  at  Weldon,  and  many  wrecks,  logs,  overhanging  trees, 
and  building  three  dikes  at  Indian  Highland  Bar.   ' 

The  appropriation  of  $5,000  made  August  2,  1882,  was  expended  in 
repairing  two  dikes  at  Indian  Highland  Bar.  A  survey  was  also  made 
to  ascertain  the  changes  which  have  taken  place  since  1871,  and  a  re- 
port thereon  submitted.  • 

The  total  expenditures  up  to  June  30,  1886,  are  $49,698.81. 

An  appropriation  of  $20,000  is  asked  for  building  a  snag-boat,  remov- 
ing snags,  surveying  Big  and  Little  Eocky  bars,  and  for  making  other 
necessary  examinations. 

The  work  can  be  economically  prosecuted  if  the  entire  sum,  $20,000, 
is  granted  for  the  year  ending  June  30,  1887. 

July  1,  1884,  amount  available $977  19 

Amount  appropriated  by  act  appro  vedJuly  5,  1884 3,000  00 

3,977  19 
July  1, 1885,  amonnt  expended  during  fiscal  vear,  exclusive  of  outstanding 

liabUities  July  1,  1884 676  95 

July  1, 1885,  amount  available : 3,:W0  24 

{Amount  (estimated)  required  for  completion  of  existing  project 20^  000  00 
Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1887    20,000  Oo 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  16.) 

17.  French  Broad  River,  Worth  Carolina. — The  first  project  for  the  im- 
provement of  this  river  was  adopted  in  1878,  the  object  being  to  secure 
a  channel  35  feet  wide  and  not  less  than  2J  feet  deep  at  low  water  be- 
tween Brevard  and  Big  Buck  Shoals,  a  distance  of  31.61  miles. 

The  amount  expended  to  June  30,  1882,  was  $37,780.22,  with  which 
expenditure  the  following  results  have  been  attained  : 

A  survey  of  the  river  between  Brevard  and  Big  Buck  Shoals,  the  im- 
provement of  the  various  shoals  and  rapids  by  means  of  rock  and 
gravel  excavation,  and  the  construction  of  wing-dams  for  a  distance  of 
26  miles  below  Brevard. 

For  the  completion  of  the  improvement  from  Brevard  to  Big  Buck 
Shoals  $7,500  will  be  required. 

The  act  of 'August  2,  1882,  appropriated  $5,000  for  improving  the 
river  "from  Smith's  Bridge  up.''  A  survey  from  Smith's  Bridge  (near 
Asheville)  to  the  foot  of  Long  Shoal,  a  distance  of  12.09  miles,  Was  made 
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in  1882,  and  a  project  adopted  for  secaring  a  channel  30  feet  wide  and 
not  less  than  2^  feet  deep  at  low  water  for  this  distance.  The  estimates 
amounted  to  $76,000.  In  the  fiscal  year  ending  June  30, 1884,  this  part 
of  the  river  was  improved  for  a  distance  of  ^  miles  above  the  bridge, 
under  a  special  act  of  appropriation. 

The  amount  expended  to  June  30,  1883,  was  $39,355.52,  and  during 
the  fiscal  year  ending  Jnne  30,  1884,  $3,432.71  were  expended,  making 
a  total  to  Jane  30,  1884,  of  $42,788.23. 

No  appropriations  have  been  made  since  August  2, 1882. 

For  completing  the  improvement  between  Brevard  and  Big  Buck 
Shoals,  the  engineer  in  charge  asks  $8,000,  and  for  continuing  the  im- 
provement between  Long  Shoal  and  Smithes  Bridge,  $25,000. 

Total  asked  for  the  fiscal  year  ending  June  30,  1887,  $33,000. 

Jnly  1,  1884,aiDonQt  avallalile ♦211  77 

Jnly  1, 1885,  amount  available •-. .  211  77 

iAmonnt  (estimated)  required  for  completion  of  existing  project 79, 000  00 

Amoant  that  can  be  profitably  expeuded  in  fiscal  year  ending  June  30. 181^  33, 000  00 
Snbniitted  in  compliance  ^fth  requirements  of  section  2  of  river  and 
harbor  acUi  of  1866  and  1867. 

(See  Appendix  K  17.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OP  THE  RIVER  AND  HARBOR  ACT  OF  JULY  5, 
1^4. 

The  following  locality  was  examined  by  the  local  engineer  in  charge, 
and  not  recommended  for  improvement: 

1.  Cockpit  Faint,  Virginia,  for  Ice-Harbor, — The  report  on  this  exami- 
nation was  transmitteil  to  Congress  and  printed  in  Lloase  Ex.  Doc.  No. 
71,  Forty -eighth  Congress,  second  session.    (See  also  Appendix  K  18.) 

And  it  appearing,  after  preliminary  examination  by  the  local  engi- 
neer, that  the  locality  was  worthy  of  improvement  by  the  General  Gov- 
ernment, Mr.  Abert  was  charged  with  and  completed  the  survey  of — 

L  Colonial  Beach,  formerly  White  Point,  in  county  of  Westmoreland, 
Virginia. — (See  Appendix  K  19.) 

IMPROVEMENT  OF  THE  HARBOR  AT  NORFOLK,  VIRGINIA — APPROACH 
TO  NORFOLK  HARROR,  VIRGINIA — CURRITUCK  SOUND — COANJOK 
AND  BDBNTON  BAYS  AND  NORTH  RIVER  BAR,  NORTH  CAROLINA- 
IMPROVEMENT  OF  CERTAIN  RIVERS  IN  VIRGINIA  AND  NORTH  CAR- 
OLINA. 

Officer  in  charge,  Capt.  F.  A.  Hinman,  Corps  of  Engineers.  Super- 
vising engineer,  Lieut.  Col.  W.  P.  CraighiU,  Corps  of  Engineers. 

1.  Harbor  at  Norfolk,  Virginia. — The  project  for  improvement,  adopted 
in  1877,  was  to  deepen  and  widen  the  channel  at  the  mouth  of  the  South- 
em  Branch  and  along  the  Berkley  and  Portsmouth  Flats,  in  the  harbor 
proper,  and,  for  the  approaches,  to  dredge  a  channel  500  feet  wide  and 
25  feet  deep  at  ordinary  low  water  through  the  bars  at  the  Western 
Branch  and  Sewall's  Point. 

The  revised  project  of  1885  is  as  follows :  To  secure  a  channel  not 
le«s  than  25  feet  deep  and  500  feet- wide  at  ordinary  low  water,  by  dredg- 
ing, from  the  deep  water  of  Hampton  Boads  to  Norfolk  and  the  United 
dukes  navy -yard  on  the  Southern  Branch,  and  also  to  secure  a  chan- 
tt^  in  the  Bittern  Branch,  at  the  same  stage,  not  less  than  22  feet  deep. 
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iieith  a  width  at  least  300  feet  at  the  Norfolk  and  Western  Railroad 
Bridge,  and  generally  increasing  to  about  700  feet  at  its  mouth,  bj 
dredging  between  said  |K>int8. 

With  slight  modifications  all  operations  have  been  condncted  in  ac- 
cordance therewith.  The  amount  expended  to  June  30,  1884,  was 
$356,847.86,  which  resulted  in  a  channel  at  least  25  feet  deep  and  at 
least  200  feet  wide  at  ordinary  low  water  from  the  deep  water  of  Hamp- 
ton Roads  to  the  United  States  navy-yard,  and  also  a  channel  at  least 
22  feet  deep  and  not  less  than  200  feet  wide  at  same  stage  in  the  East- 
ern Branch  up  to  the  Norfolk  and  Western  Railroad  Bridge. 

The  former  channel  has  narrowed  somewhat,  and  has  also  shoaled  at 
the  mouth  of  the  Southern  Branch  to  24  feet  for  a  distance  of  700  feet 
The  latter  is  as  stated. 

There  was  expended  in  the  fiscal  year  ending  June  30, 1885,  $26,148.23, 
which  was  applied  to  improving  the  channel  of  the  Eastern  and  South- 
ern Branches,  by  dredging  88,538  cubic  yards  of  material  from  the  for- 
mer and  27,861  from  the  latter — total,  116,399,  measured  in  scows — with 
good  results  to  navigation  and  commerce. 

The  entire  harbor  was  surveyed  from  Fort  Norfolk  to  Gampostella 
Bridge  over  the  Eastern  Branch  and  to  the  navy-yard  on  the  Southern 
Branch,  and  a  map  of 'same  made. 

Since  the  original  estimates  were  made  for  this  harbor  the  conditions 
upon  which  they  were  based  have  changed  very  materially,  owing  to 
increased  commerce  necessitating  more  wharves  and  anchorage-ground. 
The  aggregate  appropriations  exceed  the  original  estimates  slightly,  but 
expenditures  have  been  made  in  localities  not  originally  contemplated. 

There  will  be  but  a  small  balance  on  hand  at  the  close  of  the  fiscal 
year  ending  June  30, 1886. 

To  entirely  and  permanently  complete  this  work,  so  far  as  can  be 
foreseen,  will  require  the  expenditure  of  $507,744.56,  and  this  amount 
can  be  profitably  expended  in  the  fiscal  year  ending  June  30,  1887,  in 
the  general  improvement  of  the  harbor  and  its  approaches  by  dredging, 
and  the  construction  of  a  bulkhead.  The  portion  of  the  approach  to 
the  harbor  between  Lambert's  Point  and  Fort  Norfolk  is  not  included 
herein  as  it  is  the  subject  of  a  separate  report. 

July  1,  1884,  amount  available •3,185  89 

Amount  appropriated  by  act.  approvedJuly  5,  1884 25,000  00 

28,185  89 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 |26, 148  23 

July  1,  1885,  outstanding  liabilities 2  97 

26, 151  20 

July  1, 1885,  amount  available 2,0:M  69 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  :M,  1887  507, 700  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Ap[)endix  L  1.) 

2.  Approach  to  Norfolk  Harbor  and  the  United  States  {Norfolk)  Navy- 
yardj  between  LamberVs  Point  and  Fort  Norfolk. — The  original  condition 
of  the  channel  was  good,  with  the  exception  of  a  bar  opposite  the 
inouth  of  the  Western  Branch,  on  some  parts  of  which  there  was  a  depth 
of  only  about  16  feet  at  mean  low  water. 

The  project  for  the  improvement  adopted  in  1878,  was  to  dredge  this 
bar  for  a  distance  of  4,800  feet  to  a  width  of  500  feet  and  a  depth  of  2m 
feet  at  mean  low  water. 
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The  result  obtained  from  tbe  expenditures  at  this  point  was  a  channel 
4,400  feet  long,  2<i5  feet  wide,  and  25  feet  deep  at  mean  low  water, 
which  greatly  facilitated  navigation  and  commerce.  This  channel  has 
shoaled  to  24  feet  in  places. 

Ko  work  has  been  done  in  this  locality  since  November,  1880,  until 
the  passage  of  the  act  of  July  5, 1884,  which  appropriated  $50,000  spe- 
cifically for  widening  the  channel. 

There  was  expended  in  the  fiscal  year  ending  June  30, 1885,  $379.40, 
which  was  applied  to  surveying  the  locality  in  question  and  preparing 
map  of  same. 

A  Board  of  Engineer  officers  was  convened  August,  1884,  to  prepare 
a  project  for  the  application  of  this  appropriation.  The  Board  reported 
a  plan  involving,  in  conjunction  with,  dredging,  the  construction  of  a 
dike  at  or  near  Pinner  Point,  expressing  at  the  same  time  doubts 
whether,  under  the  phraseology  of  the  law,  any  part  of  the  money  could 
be  applied  to  a  work  of  construction. 

However,  the  requirement  of  navigation  demanding  the  widening  of 
the  channel  as  contemplated  in  the  project  already  commenced  and 
partly  executed,  by  dredging,  it  was  recommended  that  the  existing 
appropriation  be  applied  to  widening  the  channel  between  Lambert's 
Point  and  Fort  Norfolk  by  dredging  alon^  the  eastern  side  thereof. 
This  having  been  approved,  the  work  has  been  advertised  accordingly. 
It  is  expected  to  increase  the  width  of  the  25-foot  channel  at  least  300 
feet  and  to  remove  the  24-foot  shoal  in  the  upper  part  thereof. 

The  amount  that  can  be  profitably  expended  in  the  fiscal  year  ending 
Jnne  30,  1887,  is  $255,600,  which  it  is  proposed  to  expend  in  the  con- 
struction of  a  dike  and  in  widening  the  channel  along  the  eastern  side 
by  dredging. 

The  advantages  and  benefits  to  be  derived  therefrom  will  b«  a  better 
approach  to  the  harbor  and  more  room  for  anchorage. 

The  advancement  of  the  Port  Warden  lines  from  Lambert's  Point  to 
Port  Norfolk,  as  proposed  by  the  local  engineer,  is  approved. 

Ainonnt  Appropriated  by  act  approved  Jaly  5,  1834 |50,000  •• 

Ja)y  1,  1^^,  amount  expended  during  fiscal  year,  exclnsive  of 

oatstanding  liabilities  July  1,  le^4 $:r79  40 

July  I,  1885,  outstanding  liabilities 1  96 

381  36 

July  I,  1885,  amount  available •. 49,618  64 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1887  255, 600  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
/      harbor  acts  of  1866  and  1867. 

(See  Appendix  L  2.) 

3.  Appomattox  Eiver,  Virginia. — At  the  close  of  the  war  the  naviga- 
tioii  of  this  river  was  in  such  a  condition  that  the  depth  of  water  on 
more  than  one  of  the  shoals  did  not  exceed  6^  feet  at  high  tide,  and  this 
depth  was  diminished  by  3  feet  at  low  tide.    The  plan  of  improvement 
adopted  in  1870  was  to  attain  a  depth  of  12  feet  at  high  water,  with  as 
mach  width  of  channel  as  the  river  would  bear.    This  plan  has  been 
steadily  adhered  to,  constant  progress  being  made  towards  its  comple- 
tion from  year  to  year  by  the  use  of  the  money  granted  by  Congress, 
The  means  depended  on  have  been  jetties,  wing-dams,  and  training- 
walls,  with  resort  to  the  dredge  only  when  the  needs  of  commerce  re- 
qmred  immediate  work  in  the  channel  to  give  more  width  or  depth  than 
had  been  attained  under  the  slower  operation  of  the  structures  men- 
tioned, of  which  the  system  has  not  yet  been  fully  carried  out  for  want 
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of  sufficient  fands.  The  amouut  expended  by  the  United  States  up  to 
June  30,  1884,  on  the  project  adopted  in  1870,  is  $350,130.72  and  re- 
sulted in  securing  a  turning  basin  at  Petersburg  about  155  by  110  feet 
and  a  navigable  channel  of  12  feet  and  upwards  at  high  water,  with 
some  short  shoals,  from  Petersburg  down  to  Point  of  Bocks,  all  of  which 
vastly  benefited  navigation  and  largely  increased  the  extensive  com- 
merce carried  over  this  river. 

There  was  expended  in  the  fiscal  year  ending  June  30, 1885,  the  sum  of 
$19,850.73  which  resulted  not  only  in  fully  maintaining  the  work,  but 
also  in  many  respects  greatly  improving  it  by  widening  and  deepening 
the  channel  through  Puddledock  Cut,  a  distance  of  about  2  miles,  and 
also  in  extending  and  re[>airiug  dikes  and*  training-walls  for  the  main- 
tenance of  the  channel  above  that  locality,  thereby  benefiting  naviga- 
tion and  commerce  very  materially. 

There  will  be  but  a  small  balance  on  hand  at  the  close  of  the  fiscal 
year  ending  June  30,  1886.  There  can  be  profitably  expended  iu  the 
fiscal  year  ending  June  30,  1887,  $46,000,  which  it  is  proposed  to  ex- 
X>end  for  the  completion  of  the  existing  project,  after  which  an  annual 
expenditure  of  $5,000  will  be  required  to  maintain  the  work,  as  is  the 
case  with  all  works  of  this  class. 

The  condition  of  permanence  of  the  deepened  and  improved  channel 
seems  to  be  nearly  reached  tinder  the  intiueuce  of  its  regulation.  The 
truth  of  this  statement  is  confirmed  by  the  diminished  use  of  the  dreilge 
year  by  year.  The  best  results  cannot  be  said  to  be  reached  until  its 
services  can  be  dispensed  with  under  ordinary  circumstances: 

July  1,  1884,  amount  available |6,960  82 

▲mount  appropriated  by  act  approved  July  5,  1884 25,000  00 

Amount  received  from  an  officer  for  fuel 49  50 

32,010  32 
July  1,  1885,  amouut  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilitie8  July  1,  1884 $19,«>0  73 

July  1,  1885,  outstanding  liabilities 1,722  50 

21,573  23 

July  1, 1885,  amount  available 10,437  09 

{Amount  (estimated)  required  for  completion  of  existing  project 46, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1887    46, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  Itm  and  1867. 

(See  Appendix  L  3.) 

4.  Nottoway  River,  Virginia. — Prior  to  improvement  the  condition  of 
this  river  at  low  water  was  as  follows :  At  the  mouth  the  navigable 
depth  was  only  2  feet,  due  to  sunken  logs ;  thence  to  the  seaboard  and 
Eoanoke  Railroad  Bridge,  19  miles,  the  channel  was  from  9  to  25  feet 
deep  and  much  obstructed  by  a  war  blockade  of  sunken  vessels,  aud 
also  by  snags,  overhanging  growth,  &c.  The  next  reach,  to  Peter's 
Bridge,  31  miles,  was  so  filled  up  with  snags,  logs,  &c.,  that  it  was 
with  difficulty  that  a  flat-boat  of  1  foot  draught  could  pass  over  it. 

The  original  project,  adopted  in  18S1,  was  to  obtain  a  channel  not 
less  than  60  feet  wide  and  at  least  9  feet  deep  from  the  mouth  to  the 
railroad  bridge,  and  2  feet  deep  thence  to  Peter's  Bridge,  by  removing 
the  said  obstructions. 

The  amount  expended  to  June  30, 1882,  is  $6,420.30,  which  completed 
the  project  for  the  lower  29  miles.  There  have  been  no  operations 
since. 

This  improvement  has  not  led  to  the  development  of  much  trade  on 
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the  river.  There  is  ao  regular  line  of  boats  there.  The  river  is  crossed 
by  the  railroad,  and  for  some  distance  is  paralleled,  about  5  miles  off,  bj 
the  Black  water  River,  on  which  are  lines  of  steamers. 

The  portioii  below  the  railroad  bridge  is  in  fair  condition,  as  shown 
by  a  recent  examination,  while  that  above  has  again  become  obstructed 
by  logs,  &c.,  owing  to  the  careless  manner  in  which  they  have  been 
handled  and  ratted.  For  this  reason  the  river  is  not  susceptible  of  en- 
tire and  permanent  completion. 

l$o  farther  appropriation  Is  asked  for  this  river. 

July  1, 1864,  amoant  available |579  70 

Jnlv  I,  Itjtio,  amoant  expended  during  fiBcal  year,  exclusive  of  ontataodiDg 
UabilUiea  July  1,  1884 126  41 

i  July  1, 1885,  amount  available '. 453  29 

i  Sabmitt4-d  in  compliance  with  requirements  of  section  2  of  river  and 
(     barbof  acts  of  1866  and  1867. 

(See  Appendix  L  4.) 

5.  Blackwater  River^  Virginia. — This  river  originally  had  a  channel, 
with  a  minimnm  depth  of  8  feet  scant,  much  obstructed  b}'  logs,  lean- 
ing trees,  shoals,  projecting  points,  and  a  war  blockade  of  snnken  ves- 
sels, all  of  which  rendered  navigation  exceedingly  difficult. 

The  original  project,  adopted  in  1878,  was  to  make  a  channel  9  feet 
deep  and  not  less  than  60  feet  wide  at  ordinary  low  water,  by  dredging 
the  bars  and  points,  and  removing  all  the  obstructions  from  its  mouth 
to  Franklin,  the  head  of  navigation,  13  miles. 

There  was  expended  up  to  June  3(),  1884,  $1,400,  which  completed  the 
project  except  dredging  at  projecting  points,  which  was  only  partially 
done.  The  work  done  has  materially  benefited  navigation  and  com- 
merce. 

There  were  no  operations  during  the  fiscal  year  ending  June  30,  1885, 
there  being  no  funds  available.  The  work  was,  however,  incidentally 
examined  in  connection  with  other  works  in  the  vicinity  and  found  to 
be  generally  in  good  condition,  with  the  exception  that  two  bars  previ- 
ously dredged  had  shoaled  slightly,  and  several  projecting  points  re- 
quire more  work. 

The  sum  of  $2,500  can  be  profitably  expended  on  this  work  during 
the  fiscal  year  ending  June  30,  1887.  It  is  proposed  to  expend  this 
amount  in  redredging  two  bars,  completing  the  dredging  at  three  pro- 
jecting points,  and  removing  a  few  scattering  logs,  snags,  &c. 

This  work  is  not  susceptible  of  entire  and  permanent  completion,  and 
small  appropriations  will  be  required  from  time  to  time  to  maintain  tho 
channel  which  slowly  deteriorates. 

Anoont  that  can  be  jprofitably  expended  in  liscal  year  ending  June  30, 1887  $2, 500  00 
Sabmilted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  lb66  and  1867. 

(Se«  Appendix  L  5.) 

6.  Archer^s  Hope  River j  Virginia. — Prior  to  the  commencement  of  this 
work  there  existed  a  natural  channel  about  4  feet  deep  in  the  river, 
which  could  not  be  reached  on  account  of  the  bar  near  its  mouth,  where 
it  enters  the  James  Kiver. 

The  original  project,  adopted  in  1881,  is  to  dred&:e  a  channel  0  feet 
deep  and  not  less  than  50  feet  wide  from  the  mouth  to  Williamsburg, 
5  miles  above,  where  it  is  crossed  by  the  Chesapeake  and  Ohio  Railroad. 

The  amoant  expended  to  June  30,  18.^4,  is  $9,874.79,  which  resulted 
in  a  channel  2,300  feet  long,  6  feet  deep,  and  50  feet  wide  at  mean  low 
water  from  the  mouth  up.    This  did  not  carry  the  channel  over  the  bar, 
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which  is  700  feet  longer.  No  material  benefit  to  navigation  and  com- 
merce has  yet  been  realized. 

The  amount  expended  in  the  fiscal  year  ending  Jane  30,  1885,  is 
(79.25,  which  was  applied  to  an  examination  of  the  work  done. 

The  examination  showed  that  the  outer  end  of  the  dredged  channel 
has  shoaled  about  1  foot,  while  the  inner  part  remains  in  good  condition. 

The  amount  that  can  be  ]>rofitably  expended  in  the  fiscal  year  ending 
June  30,  1887,  is  $5,000,  and  will  be  applied  to  dredging. 

July  1,  1H84,  amount  available $125  21 

Jvtly  1,  1885,  amouut  expended  during  fiscal  year,  exclusive  of  oatstanding 
liabilities  July  1,  1884 79  25 

July  1,  1885,  amount  available 45  96 

(Amount  (estimated)  required  for  completion  of  existing  project 9, 400  70 
Amounttbatcau  be  profitably  expended  in  fiscal  year  ending  June  30,1887  •  5,000  00 
Submitted  in  compliance  with  requirements  or  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  6.) 

7.  North  Landifig  Biver^  Virginia  and  North  Carolina. — Originally 
this  river  was  much  obstructed  by  logs,  snags,  overhanging  growth,  &c., 
and  also  by  shoals  and  abrupt  bends,  the  least  depth  being  6^  feet  ia 
places. 

The  original  project,  adopted  in  1879,  is  to  make  a  channel  at  low 
water  not  less  than  9  feet  deep  and  80  feet  wide  its  entire  length,  17 
miles,  by  dredging  the  shoals  and  bends  and  by  removing  the  obstruc- 
tions. 

The  amount  expended  to  June  30,  1884,  is  $49,777.34,  and  resulted  in 
completing  the  project,  thereby  allowing  much  larger  vessels  to  pass 
over  the  river,  and  increasing  the  commerce  thereon. 

The  amount  expended  in  the  fiscal  year  ending  June  30,  1885,  is 
$2,082.94,  which*  was  devoted  to  the  removal  of  logs,  snags,  &c.,  that 
have  lately  entered  the  river. 

The  lower  portion  of  the  river,  from  Beacon  1  to  Beacon  4  (4J  miles), 
was  also  surveyed.  The  9  foot  channel  therein  is  from  20  to  GO  feet  in 
width.  To  restore  it  to  the  required  width  and  depth  requires  the  re- 
moval of  28,882  cubic  j-ards  of  material,  measured  iu  place,  at  an  esti- 
mated cost  of  $7,220.50. 

There  will  be  but  a  small  balance  on  hand  at  the  close  of  the  fiscal 
year  ending  June  30,  1886.  There  can  be  profitably  expended  in  the 
fiscal  year  ending  June  30,  1887,  $10,000,  which  will  be  applied  to  re- 
dredging  some  of  the  shoals  and  removing  logs,  snags,  &c.,  that  may  be 
encountered. 

As  this  work  is  not  susceptible  of  entire  and  permanent  completion, 
no  estimate  can  be  ma<le  for  that  purpose.  Small  expenditures  will  be 
required  from  time  to  time  to  maintain  it.  It  has  been  repeatedly 
cleared  of  logs,  &c.,  and  this  must  be  expected  to  continue,  unless  there 
be  some  radical  change  for  the  better  iu  the  handling  of  logs  that  are 
rafted  through  it. 

July  1, 1884,  amount  available |5,722  6(> 

July  1,  188.'),  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1«84 |2,082  94 

July  1,  1885,  outstanding  liabilitica 1,938  44 

^ —      4.(W1  38 

July  1,  1885,  amount  available 1,701  28 
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IAmoant  that  can  be  profitably  ezpeuded  in  fiscal  year  eDding  Jane  30, 1887  $10, 000  00 
Snbmitted  in  compliance  with  reqnirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  ApiM^udix  L  7.) 

8.  Edenton  Bay^  North  Carolina. — The  navigable  channel  through 
this  bay  was  origiually  obstructed  by  an  extensive  hard  nand-shoal, 
with  a  depth  thereon  of  6^  feet. 

The  project,  adopted  in  1878  and  modified  in  1879  and  1885,  contem- 
plates making  a  channel  9  feet  deep,  150  feet  wide  at  the  outer  end  and 
200  feet  wide  at  the  inner,  with  a  triangular  turning-basin  midway  of 
about  8  acres,  by  dredging  through  the  bay  to  Edenton. 

The  amoont  expended  thereon  up  to  the  clo»e  of  the  fiscal  year  end- 
ing June  30, 1880,  is  $5,000,  and  resulted  in  a  channel  100  feet  wide  and 
9  feet  in  depth,  and  also  the  partial  construction  of  the  turning-basin, 
thus  materially  aiding  navigation. 

Under  the  act  of  August  2,  1882,  a  survey  was  made  of  tiiis  locality. 

The  foregoing  comprises  all  the  operations  up  to  June  30,  1884. 

The  amount  expended  in  the  fiscal  year  ending  June  30,  1885,  is 
$4,216.53,  and  resulted  in  a  channel  9  feet  deep  at  ordinary  low  water 
from  the  9-foot  curve  in  the  bay  to  Edenton,  which  channel  is  1,100  feet 
long  and  150  feet  wide  at  the  outer  end,  and  1,150  feet  long  and  at  least 
100  feet  wide  at  the  inner  end,  in  front  of  the  Norfolk  Southern  Eail- 
road  wharf,  with  the  turning-basin  midway  between  nearly  completed, 
all  of  which  has  very  materially  aided  navigation  and  commerce. 

The  funds  available  will  do  a  little  more  of  the  work  yet  to  be  done. 
The  sum  of  $8,000  can  be  profitably  expended  on  this  w^ork  during  the 
fiscal  year  ending  June  30,  1887,  which  will  entirely  complete  it.  . 

It  is  probable  that  dredging  will  be  required  thereafter  at  long  inter- 
vals, as  the  bay  has  a  tendenc^^  to  silt  slowly. 

Amonnt  appropriated  by  act  approved  July  5, 1884 |10, 000  00 

Amoant  recei  veil  from  an  officer  for  fuel 49  50 

10,049  50 
Jalr  ],  1885,  amoant  expended  during  Ascal  year,  exolunive  of 

OQtetanding  liabilities  July  1, 18r»4 $4/216  53 

Jttlyl,  ltStJ6,  oatotandin^  liabilities 2,090  S4 

6,306  87 

Joly  1,1885,  amonnt  available 3,742  63 

r  Amonot  (estimated)  required  for  completion  of  existing  project 8, 000  00 

j  Amount  that  can  be  nrofir  ably  expended  in  fiscal  year  ondin^r  June  30,  IH'^7      8,000  00 

1  Sabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
t    harbor  acts  of  1866  and  1867. 

(See  Appendix  L  8.) 

9.  Currituck  Sound,  Coanjok  Bay,  and  Xorth  River  Bar,  North  Caro- 
lina,— Previous  to  the  conimenceinent  of  this  improvement  there  was 
an  indifferent  natural  channel  with  a  depth  of  from  5  to  7  feet  at  low- 
water,  which  had  been  partially  dredged,  in  the  sound  and  bay,  by  the 
Albemarle  and  Chesapeake  Canal  Company. 

The  original  project,  adopted  in  1878,  is  to  obtain  a  channel  80  feet 
wide  at  bottom  and  9  feet  deep  at  ordinary  winter  water,  by  dredging 
the  entire  length  of  the  sound,  10^  miles,  to  which  was  added,  in  1880, 
the  project  to  prolong  this  channel  by  dredging  through  the  bay  about 

2  miles,  and  to  construct  a  shell  dike  9,600  feet  along  the  westerly  side 
of  the  channel  through  the  latter,  to  maintain  it. 

The  amount  expended  to  June  30, 18«4,  is  $116,999.50,  and  resulted 
in  the  construction  of  the  dike,  and  a  channel  from  40  to  80  feet  wide 
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the  entire  length  and  depth  projected,  all  of  which  greatly  improved 
navigation  and  increased  the  commerce  over  this  important  inland 
water-route. 

There  was  expended  in  the  fiscal  year  ending  June  30, 1885,  $6,500.50, 
which  was  applied  to  the  removal  of  35,000  cubic  yards  of  material, 
measured  in  scows,  between  Beacons  6  and  7,  thereby  widening  and 
deepening  the  channel. 

The  entire  channel  was  surveyed  to  ascertain  its  condition,  which  is 
considered  to  be  quite  good,  although  shoaled  in  places.  To  restore 
and  complete  the  work  will  require  the  removal  of  215,075  cubic  yards 
of  material  measured  in  place. 

An  examination  was  also  made  of  North  Eiver  Bar,  which  can  be 
best  and  most  economically  improved  by  dredging  a  straight  channel 
through  it  7,150  feet  long,  150  feet  wide,  and  9.4  feet  deep  at  ordinary 
low  water.  This  will  require  the  removal  of  37,847  cubic  yards  of  ma- 
terial, measured  in  place,  and  the  construction  of  two  range-lights  (gas 
beacons)  to  mark  the  channel. 

The  total  estimated  amount  required  to  do  the  foregoing  dredging  is 
$65,122.85. 

Other  works  have  been  added  to  that  originally  estimated  for,  mak- 
ing it  necessary  to  increase  the  estimates  accordingly  to  accomplish  all 
the  work  contemplated. 

There  will  be  but  a  small  balance  ou  hand  at  the  close  of  the  fiscal 
year  ending  June  30,  1886.  There  can  be  profitably  expende<l  in  the 
fiscal  year  ending  June  30, 1887,  $65,122.85,  which  it  is  proposed  to  ex- 
pend in  the  furtherance  of  the  foregoing  for  the  benefit  of  navigation 
and  commerce. 

Work  of  this  character  is  not  susceptible  of  entire  and  permanent 
completion,  as  more  or  less  dredging  must  always  be  done  to  main- 
tain it. 

July  I,  1884,  amount  available ♦3,000  50 

Auionut  appropriated  by  act  approved  July  5,  1884 5, 000  00 

8,000  50 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 6,500  00 

July  1, 1885,  amount  available 1,500  50 

{Amount  (estimated)  required  for  completion  of  existing  project (>5,  VstZ  85 

Amount  that  can  be  proHtably  expended  in  fiscal  year  ending  June  30, 1>*87  65, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  9.) 

10.  Meherrin  River,  North  Carolina, — Previous  to  the  commencement 
of  operations  on  tbis  improvement  the  channel  was  so  much  obstructed 
by  logs,  snags,  leaning  trees,  &c.,  as  to  make  navigation  difficult  and 
dangerous.  There  were,  also,  some  shoab,  having  a  ruling  depth  of 
less  than  8  feet. 

The  original  project,  adopted  in  1883,  for  the  improvement  of  this 
river  from  it«  mouth  to  Murfreesboro',  the  head  of  navigation,  11 
miles,  confined  operations  to  the  removal  of  logs,  &c.,  the  appropriation 
not  being  sufficient  to  undertake  dredging  in  addition. 

The  amount  expended  to  June  30, 1884,  was  $4,133.90,  which  resulted 
in  doing  all  the  work  projected  except  dredging,  and  giving  a  channel 
having  a  depth  of  9  feet  save  at  a  few  places. 

In  the  fiscal  year  ending  June  30, 1885,  there  was  expended  $418.50, 


Digitized  by 


Google 


BIVER   Am)  HABBOB   IMPBOYEMENTS.  161 

whidh  resulted  in  again  clearing  the  river  of  all  obstractions  like  the 
aforesaid. 

The  amoant  that  can  be  profitably  expended  in  the  Hscal  year  ending 
Jane  30, 1887,  is  $7,500,  with  which  it  is  expected  to  still  farther  aid 
navigation  and  commerce  by  dredging  shoals  and  removing  obstractions 
as  they  form.  This  is  expected  to  complete  the  improvement  as  esti- 
mated, securing  a  channel  9  feet  deep  and  60  feet  wide  at  low  water. 
Sms^l  appropriations*  will  be  required  from  time  to  time  in  order  to 
maintain  the  work,  as  it  is  not  susceptible  of  entire  and  permanent 

completion,  being  a  log-bearing  stream. 

July  1, 1884,  amount  available |866  10 

July  1. 1^5d5,  amoant  expended  daring  fiscal  year,  exolnsive  of  ontstanding 
liabilities  Jaly  1,  1884 : 418  50 

July  1, 1885,  amount  aTailable 447  60 

(Amount  (estimated)  reqaired  for  completion  of  existing  project 7, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  7, 500  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  10.) 

11.  Pamplico  and  Tar  rivers^  iTorth  Carolina. — The  Pamplico  River 
was  originally  obstructed  by  a  war  blockade  of  piling  near  Hill's  Point, 
and  also  by  stnmps  and  shoals  jnst  below  Washington.  The  Tar 
Eiver  was  likewise  obstructed  by  a  war  blockade  of  piling  near  Wash- 
ington, and  also  by  shoals  and  snags  farther  up,  which  made  naviga- 
tion difficult  and  uncertain. 

The  original  projects  for  the  improvement  of  these  rivers  contemplated 
reujoving  theae  obstructions,  and  also  widening,  deepening,  and  straight- 
ening the  channel  of  the  Pamplico  Biver  below  Washington,  by 
dredging. 

Previous  to  the  act  of  June  14,  1880,  the  appropriation  for  them 
were  distinct  and  separate.  Since  then  they  have  been  consolidated  in 
one  appropriation. 

The  amount  expended  to  June  30, 1884,  is  $45,666.33,  and  resulted  in 
a  channel  9  feet  deep  at  low  water,  and  from  108  to  175  feet  wide,  from 
the  deep  water  of  Pamplico  Biver  to  Washington,  1^  miles.  Nothing 
further  is  desired  except  to  widen  the  channel,  which  it  is  not  proposed 
to  do  at  present. 

On  the  Tar  the  work  resulted  in  a  navigable  channel  3  feet  deep  at 
low  water,  from  Washington  to  Greenville,  23  miles,  the  year  round, 
and  thence  to  Tarboro',  26  miles,  only  during  high  water. 

The  amount  expended  in  the  fiscal  year  ending  June  30, 1885,  is 
$3,749.83,  which  was  all  expended  on  the  Tar  Eiver  and  applied  to  the 
removal  of  logs,  stumps,  snags,  and  overhanging  growth.  A  further 
slight  improvement  was  effected  thereby. 

There  will  be  but  a  small  balance  on  hand  at  the  close  of  the  fiscal 
year  ending  June  30, 1886.  The  amount  that  can  be  profitably  ex- 
pended daring  the  fiscal  year  ending  June  30,  1887,  is  $5,000.  It  is 
proposed  to  apply  this  to  continuing  the  improvement  by  removing 
snags,  shoalB,  overhanging  growth,  &c.,  and  the  repair  and  construc- 
tion of  jettiee,  for  the  furtherance  of  navigation  and  commerce. 

The  work  of  improvement  contemplated  in  the  original  estimates 

upon  the  Tar  Biver  is  complete,  but  more  work  is  needed.    It  is  not 

Buaeeptible  of  e'ntire  and  permanent  completion,  as  the  jetties  require 

repairs,  and  logs,  snags,  &c.,  are  constantly  appearing.    A  continuance 

lis 
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of  it8  best  possible  coudition  requires  an  annaal  expenditure  of  $5,000 
to  maintain  it. 

July  1,  1884,  amount  avaUable $2,333  67 

Amount  appropriated  by  act  approved  July  5,  1884 5, 000  00 

7,333  67 
July  1,  1885,  amount  expended  daring  fiscal  year,  ezclusiye  of 

outstanding  liabilities  July  1, 1884 *..     |3,749  83 

July  I,  IS65,  outstanding  liabilities 1,120  94 

4, 870  77 

July  1,1885,  amount  available 2,462  90 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      5, 000  00 
7  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1^66  and  1867. 

(See  Appendix  L  11.) 

12.  YadJcin  River ^  North  Carolina. — Originally  there  was  no  navigable 
channel  whatever,  as  the  river  was  obstructed  by  numerous  shoals^  rock 
ledges,  and  mill-dams.  It  was  contemplated  to  improve  the  portion  of 
the  river  from  the  North  Carolina  Railroad  Bridge  near  Salisbury  up  to 
•the  toot  of  Bean  Shoals,  6^  miles,  over  which  it  was  proposed  to  obtaia 
a  low-water  channel  the  entire  year  from  2^  to  3  feet  in  depth  and  of 
ample  width  for  the  trade  seeking  it.  To  accomplish  this  the  project 
was  to  blast  and  remove  the  rock,  construct  jetties,  and  take  out  the 
mill-dams.    No  locks  were  contemplated. 

Up  to  June  30, 1884,  there  was  expended  $53,701.40,  which  resulted 
in  securing  an  indiflFerent  channel  from  40  to  70  feet  wide,  and  from 
2  to  2J  feet  deep  for  eight  months  of  the  year,  the  season  of  "  winter 
water,'^  from  the  North  Carolina  Eailroad  Bridge  to  Swicegood's  Mill- 
dam,  21}  miles. 

In  the  fiscal  year  ending  June  30, 1885,  there  was  expended  $8,574.65^ 
which  was  applied  to  that  part  of  the  river  between  Barnes'  Shoal  ana 
Swicegood's  Mill-dam,  5}  miles,  in  the  construction  of  wing-dams  and 
training- walls,  and  the  removal  of  rock  ledges.  This  resulted  in  further 
improving  the  channel  for  navigation  at  winter  stage ;  at  the  lowest 
stage  there  is  no  continuous  navigable  channel,  it  being  but  9  inches 
deep  at  one  point,  Boone's  Ford. 

The  act  of  July  5, 1884,  provides:  "That  the  sum  of  $6,000,  author- 
ized by  the  act  approved  June  14, 1880,  to  be  expended  for  the  removal 
of  dams  in  Yadkin  River,  North  Carolina,  may  be  used  by  the  Secretary 
of  War  for  acquiring  the  right  of  way  by  removal  or  otherwise  of  such 
dams  as  may  be  necessary  for  the  contemplated  improvement,  the  said 
right  of  way  or  removal  to  be  obtained  by  agreement  with  the  parties 
interested,  or  in  event  of  failure,  to  make  a  reasonable  agreement  by 
condemnation,  as  provided  for  by  the  laws  of  the  State  of  North  Caro- 
lina." 

It  is  questionable  whether  any  of  this  will  be  necessary,  as  recent  in- 
vestigations of  the  local  engineer  show  that  the  dams  can  all  be  best 
and  most  economically  passed  by  wing-dams  and  training-walls,  or  by 
locks,  as  the  case  may  be.  Accordingly,  this  amount  will  be  held  for 
the  present,  and  the  balance  of  the  funds  available  will  be  devoted  ta 
securing  a  navigable  channel  at  least  2}  feet  deep  and  60  feet  wide  at 
winter  stages  only  from  the  North  Carolina  Railroad  Bridge  to  Hart- 
ley's Milldam,  28  miles,  by  the  construction  of  wing-dams  and  training- 
walls  and  the  removal  of  rock  ledges. 

It  would  be  very  expensive  to  make  low-water  navigation  on  this 
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river  in  any  manner ;  the  commerce  to  be  developed  would  not  justify 
it.  Locks  must  be  resorted  to  from  Douthet's  Mill-dam  up,  in  order  to 
pass  most  of  the  mill  dams.    Below  this  point  none  are  required. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
endiuj2:  June  30, 1887,  is  $10,0<K).  It  is  proposed  to  expend  this  in  fur- 
ther improving  the  channel  at  winter  stages.  The  advantages  and 
benefits  to  be  expected  therefrom  will  be  to  lengthen  the  present  chan- 
Del. 

There  are  no  commercial  boats  on  this  river,  and  but  little  prospect 
of  any. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvcnuMit  in  accordance  with  the  approved  and 
adopted  project  is  largely  in  excess  of  the  estimate,  $81,674.86,  origi- 
nally submitted  (see  page  627,  lli'i>ort  of  the  Chief  of  Engineers,  1879), 
the  sum  of  $77,000  having  already  been  appropriated  and  $02,276.05 
^nt  to  June  30, 1885,  and  only  21^  miles  ^one-third  the  distance)  par- 
tially improved,  and  this  for  only  navigation  at  winter  stages.  The 
most  difficult  and  expensive  i^ortion  yet  remains  to  be  improved,  even 
for  navigation  at  winter  stages.  Of  course,  for  navigation  at  low  water, 
as  projected,  the  expense  would  be  much  greater. 

July  1,1884,  amoant  avaUable ! $23,298  60 

Jaly  It  l'^>,  amoaut  expended  during  fiscal  year,  excliiBire  of  outotaDdiug 
liabUiiiea  July  1,  1884 8,574  6& 

July  1, 1885,  amoant  available 14,72:1  9& 

(See  Appendix  L,12.) 

13.  Scuppemong  Bivery  North  Carolina. — Before  work  was  commenced 
on  this  river  there  was  a  bar  at  the  mouth  with  about  5  feet  of  water 
thereon.  Tlie  upper  portion  of  the  river  was  obstructed  by  logs,  snags^ 
stamps,  overhanging  growth,  and  projecting  points  at  abrupt  bends,  i)er- 
mitting  navigation  for  small  vessels  only,  and  with  difficulty. 

The  original  project,  adopted  in  1876,  was  to  dredge  the  bar  and  make 
eat-oflb  at  the  projecting  points,  and  also  to  remove  the  said  obstruc- 
tions to  obtain  a  channel  at  low  water  9  feet  deep  and  60  feet  wide 
from  its  month  to  Spruill's  Bridge,  the  head  of  navigation,  22  miles. 

The  amoaut  expended  to  June  30, 1883,  is  $6,000  and  resulted  in 
completing  the  greater  portion  of  what  was  projected,  to  the  great  ben- 
efit of  navigation  and  commerce,  leaving  two  cut-ofi*s  and  four  projecting 
points  for  foture  dredging.  There  have  been  no  funds  available  since^ 
DDtil  the  passage  of  the  act  of  July  5, 1884,  which  appropriated  $2,000 
for  this  work.  The  amount  expended  in  the  fiscal  year  ending  June 
30,  1885,  is  $23.12,  which  was  applied  to  an  examination  of  the 
river  preliminary  to  the  resumption  of  operations.  This  showed  that 
the  river  is  in  good  condition.  As  the  work  was  not  urgent  and  the 
plant  to  be  employed  was  engaged  elsewhere,  no  work  was  done  dur- 
ing the  year,  but  it  is  now  (July  15)  in  progress.  It  is  believed  that  the 
fands  available  will  complete  the  work,  which  will  be  of  quite  a  perma* 
nent  nature,  as  this  river  is  not  subject  to  freshets  of  any  magnitude. 

Amoant  appropriated  T)y  act  approved  July  5,  1884 $3,000  00 

Joly  1, 1^^,  amomit  expendea  during  fiscal  year,  exclusive  of 

onteUndinK  liabilities  July  1, 1884 |23  12 

Jnly  i,  li£5,  outatandiDg  liabiUties 97  55 

120  67 

July  1, 1885, amount  available 1,879  33 

(See  Appendix  L 13.) 
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14.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion,— The  wreck  of  the  schooner  Lawrence,  obstructing  navigation  in 
the  Scuppemong  Eiver,  North  Carolina,  was  duly  advertised,  as  her 
ownership  could  not  be  well  founded.  A  party  claiming  an  interest  in 
her  has  promised  to  remove  her  shortly  without  expense  to  the  United 
States. 
I  [^(See  Appendix  L  14.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROyEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  JULY  5. 

1884. 

The  following  localities  were  examined  by  the  local  engineer  in  charge, 
and  not  recommended  for  improvement: 

1.  Perquimans  River  above  Hartford  [Hertford],  North  Carolina. — (See 
Appendix  L  15.) 

2.  Ch-een  River,  North  Carolina. — (See  Appendix  L  16.) 

Reports  on  the  above  were  transmitted  to  Congress  and  printed  in 
House  Ex.  Doc.  No.  71,  Forty-eighth  Congress,  second  session. 

The  above  act  also  provides  for  an  examination  and  survey  of  Pasquo- 
tank River,  North  Carolina,  above  mouth  of  canal  The  Chief  of  Engi- 
neers, in  view  of  an  evident  error  in  the  wording  of  this  provision,  has 
not  considered  himself  authorized  to  direct  a  survey  to  be  made  as  the 
law  now  stands. 

Report  transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No. 
98,  Forty-eighth  Congress,  second  session.    (See  Appendix  L  17.) 

And  it  appearing,  after  preliminary  examination  by  the  local  engi- 
neer, that  the  locality  was  worthy  of  improvement  by  the  General  Gov- 
ernment, Captain  Hinman  was  charged  with  and  completed  the  fol- 
lowing, the  results  of  which  were  transmitted  to  Congress  and  printed 
as  House  Ex.  Doc.  No.  263,  Forty-eighth  Congress,  second  session : 

1.  Cashie  River  from  its  mouth  to  the  toum  of  Windsor ^  in  Bertie  County  ^ 
North  CaroKna.— (See  also  Apx>endix  L  18.) 

IMPBOYEMENT  OF  CEBTAIN  BITEBS  AND  HABBOBS  OF  NOBTH  OABO- 
LINA  AND  SOUTH  OABOLINA. 

OfBcer  in  charge,  Capt.  W.  H.  Bixby,  Corps  of  Engineers.  Super- 
vising engineer,  JJieut.  Col.  W.  P.  Craighill,  Corps  of  Engineers. 

1.  Contentnea  Creek,  North  Carolina. — ^This  stream,  prior  to  improve- 
ment in  1881,  had  a  depth  of  about  3  feet,  during  nine  months  of  the 
year,  from  its  mouth  in  the  Neuse  upward  about  75  miles  to  StSan tons- 
burg,  its  practical  limit  of  navigation ;  but  its  channel  was  completely 
blocked  at  all  stages  of  water  by  sunken  logs  and  stumps  and  by  float- 
ing obstructions.    Its  steamboat  commerce  was  nothing. 

The  original  project  of  1881,  a«  continued  to  date,  proposes  to  secure 
a  safe  and  unobstructed  3foot  navigation  over  this  entire  distance  dar- 
ing the  high  water  season  of  about  nine  months. 

Twenty  thousand  dollars  was  spent  in  all  upon  this  improvement  ap 
to  June  30, 18S4,  giving  a  roughly-cleared  3foot  navigation  over  the  45 
miles  from  its  mouth  up  to  Snow  Hill  during  the  high-water  season. 
In  consequence  of  this  a  steamboat  line  has  been  permanently  estab- 
lished upon  the  whole  length  thus  improved,  and  two  steamboats  have 
made  bi-weekly  trips  during  nearly  nine  months  each  year,  to  the  great 
benefit  of  the  neighboring  country,  otherwise  without  transportation 
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facilities  for  its  prodacts.  The  present  commerce  (exclading  rafted 
goods)  exceeds  $400,000  per  year,  and  is  rapidly  increasin;^. 

Daring  the  last  year,  up  to  June  30, 1885,  |3,268.G1  has  been  expended 
upon  this  improvement  in  more  thoroughly  clearing  this  portion  of  the 
river,  and  in  proportionately  increasing  its  commerce. 

It  is  estimated  tbat  $30,000  can  be  profitably  expended  upon  this  im- 
provement during  the  fiscal  year  ending  June  30, 1887,  of  which  $20,000 
will  extend  navigation  30  miles  up  to  Stantonsburg  by  clearing  the 
river  of  all  dangeroas  obstructions,  such  as  sunken  logs  and  stumps, 
and  in  cntting  down  and  pulling  back  from  caving  banks  the  trees 
which  wonld  otherwise  soon  fall  into  the  river ;  and  the  other  $10,000 
will  construct  the  diking  needed  near  the  mouth  of  the  river  to  keep 
its  water  within  the  present  improved  channel.  The  extension  of  navi- 
gation to  Stantonsburg  will  open  up  the  richest  part  of  the  neighboring 
country  to  and  greatly  increase  the  river  commerce. 

It  is  estimated  that  it  will  probably  cost  $20,000  more  to  complete  the 
proposed  and  approved  project  of  1881,  so  as  to  secure  a  thoroughly- 
cleared  3- foot  navigation  durhig  the  nine  commercially-busy  months  of 
the  year,  and  that  after  this  improvement  has  been  made  it  will  proba- 
bly cost  from  $2,000  to  $3,000  per  year  to  insure  the  maintenance  of 
the  improved  channel. 

Amoont  appropriated  by  act  approved  July  5,  1884 |5,000  00 

July  1,  1^5,  amonnt  expended  daring  fiscal  year,  exclusive  of 

onlBtanding  liabilities  July  1,  1884 |3,009  28 

July  1,1885,  onteUnding  liabilitiea 259  33 

3.268  61 

July  1,  1885,  amount  available 1,731  39 

(Amount  (estimated)  required  for  completion  of  existing  project 51, 731  39 

Amount  tbat  can  be  proti  tably  expended  in  fiscal  year  ending  J  uue  30, 1887  30, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  1.) 

2.  Trent  River^  North  Carolina. — In  1879,  before  improvement,  this 
river  possessed  a  6-foot  to  8-foot  roughly-cleared  navigatioD  from  its 
month  at  New  Berne  up  21  miles  to  Pollocksville,  aud  a  lighter  draught 
navigation  9  miles  further  to  Quaker  Bridge.  Above  Pollocksville  the 
bars,  snags,  aud  trees  prevented  all  navigation,  except  occasionally  by 
small  flat-boats  during  high  freshets.  Its  commerce  is  estimated  to 
have  then  been  about  $400,000  per  year. 

The  ori^nal  project  of  1879  and  1880,  as  continued  to  date,  assumes 
that  6  to  8  feet  of  water  can  be  carried  at  all  stages  of  water  from  its 
month  21  miles  to  Pollocksville,  and  proposes  to  secure  a  thoroughly- 
cleared  3- foot  navigation,  with  at  least  50  feet  channel  width  at  all 
stages  of  water,  from  Pollocksville  22  miles  up  to  Trenton,  the  practica- 
ble limit  of  steamboat  navigation,  using  the  balance  of  the  funds  to  im- 
prove the  channel  from  its  mouth  30  miles  upward  to  Pollocksville  and 
Quaker  Bridge. 

Thirty-two  thousand  dollars  was  spent  in  all  upon  this  improvement 
np  to  June  30, 1884,  securing  a  moderately  well-cleared  navigation  from 
New  Berne  41.5  miles  up  to  within  1.5  miles  of  Trenton,  and  in  par- 
tially constructing  a  turning-basin  at  Trenton.  In  consequence  of  this 
improvement  a  steamboat  navigation  was  permanently  established  over 
the  entire  distance  cleared,  increasing  its  commerce  to  about  $500,000 
(inclading  rafted  goods)  per  year. 
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Dariug  the  fiscal  year  ending  Jane  30,  1885,  $9,329.56  was  expended 
in  securing  a  moderately  well  cleared  6-foot  navigation  at  all  stages  (8 
to  9  feet  at  ordinary  stages)  from  New  Berne,  30  miles,  up  to  Quaker 
Bridge,  and  thence  a  thoroughly  cleared  3-foot  naHgation,  at  least  50 
feet  wide  at  all  stages,  13  miles  further  to  Trenton,  and  an  excellent 
turning-basin  at  Trenton.  In  consequence  thereof  the  above  mentioned 
steamboat  line  has  been  extended  to  Trenton,  with  weekly  trips  in  sum- 
mer and  tri-weekly  trips  in  the  busy  season  of  winter.  The  commerce 
is  steadily  increasing. 

It  is  estimated  that  $15,000  can  be  advantageously  spent  upon  this 
improvement  during  the  fiscal  year  ending  June  30,  1887,  to  thoroughly 
clear  the  present  channel  of  its  remaining  obstructions,  and  that  the 
above  amount  together  with  the  funds  now  in  hand  will  complete  the 

J  resent  approved  and  adopted  project,  after  which  about  $1,000  to 
2,000  per  year  may  be  needed  to  secure  the  maintenance  of  the  im- 
proved channel. 

Amount  appropriated  by  act  approved  July  5,  18t:^4 $10, 000  00 

July  1,  1685  amount  expended  during  fiscal  year,  excluBive  of 

outstanding  liabilities  July  1, 1884 |6,217  66 

July  1,  1885,  outstanding  liabilities 3,111  91 

9,  3^  56 

July  1,  1885,  amount  available «>7U  44 

(Amouut  (estimated)  required  for  completion  of  existing  project 10, 670  44 
Amount  that  can  beprohtably  expended  in  fiscal  year  ending  June  30, 1887    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  S  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  2.) 

3.  Neu8e  River^  North  Carolina. — Before  improvement  in  1878  this 
river  possessed  during  nine  months  of  the  year  a  9-foot  depth  of  chan- 
nel from  its  mouth,  16  miles,  up  to  New  Berne,  thence  a  3-foot  depth  46 
miles  further,  to  Goldsboro\  and  thence  a  2  foot  depth  62  miles  further, 
to  Smithfleld ;  in  low  water  this  channel  being  reduced  to  an  8-foot  depth 
at  New  Berne,  2-foot  depth  at  Kinston,  and  1-foot  depth  at  Smithfield. 
Over  the  whole  174  miles  it  was  so  blocked  by  artificial  and  natural 
obstructions  that  navigation  was  impracticable. 

The  projects  of  1878, 1880,  and  1883,  as  continued  to  date,  proposed 
to  clear  out  the  obstructions  placed  in  the  river  during  the  civil  war,  to  re- 
move all  sunken  logs,  snags,  and  floating  obstructions,  and  to  contract 
the  channel-way  so  as  to  insure,  daring  the  entire  year,  an  unobstructed 
Sfoot  navigation  16  miles,  up  to  New  Berne,  and  a  similar  4-foot  navi- 
gation 50  njiles  further,  to  Kinston,  and  during  nine  months  of  the  year 
a  3-foot  navigation  108  miles  further,  to  Smithfield. 

The  total  amount  spent  upon  this  improvement  up  to  June  30, 1884, 
was  $184,137.03,  giving  a  moderately  well  cleared  channel  over  the  en- 
tire length  of  river,  allowing  an  8- foot  navigation  16  miles,  to  New  Berne, 
Hud  a  2-foot  navigation  50  miles  further,  to  Kinston,  all  the  year;  also  a 
3foot  navigation  46  miles  further,  to  Goldsboro',  during  nine  months  per 
year,  and  6J  miles  still  further,  to  Smithfield,  six  montlm  per  year.  In 
consequence  of  this  two  steamboat  lines  were  permanently  established 
between  New  Berne  and  Kinston,  and  the  river  commerce  increased  from 
almost  nothing  to  over  $1,000,000  per  year. 

During  the  last  fiscal  year  up  to  June  30,  1885,  $12,131.27  has  been 
expended  upon  this  improvement  in  artificially  contracting  the  water- 
way so  as  to  increase  the  channel  depth  from  New  Berne  to  Kinston 
to  3  feet  depth  at  all  stages  of  water.    These  works,  which  will  probably 
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be  completed  daring  the  present  year,  have  given  quite  satisfactory  re- 
sults as  far  as  their  construction  has  been  carried ;  bat  they  cannot 
produce  their  effect  upon  the  river  commerce  until  they  are  finished 
over  the  entire  distance  thus  improved. 

It  is  estimated  that  $60,000  can  be  profitably  spent  upon  this  improve- 
ment during  the  fiscal  year  ending  June  30,  1887,  of  which  $30,000  will 
thoroughly  complete  the  present  work  of  contraction  from  the  river 
mouth  66  miles,  to  Kinston,  so  as  to  secure  an  unobstructed 8foot  navi* 
gation  at  low  water  from  its  mouth,  16  miles,  up  to  N'ew  Berne,  and  a 
similar  3-foot  navigation  50  miles  further,  to  Kinston ;  and  the  other 
$30,000  will  thoroughly  clear  the  rest  of  the  river  of  its  sunken  logs, 
snags,  and  floating  obstructions,  and  will  thoroughly  clear  caving  banks 
of  those  trees  which  otherwise  would  soon  fall  into  the  river,  thus  as- 
suring, daring  nine  months  of  the  year,  a  3-foot  channel  from  Kinston, 
46  mUes,  to  Goldsboro',  and  a  2-foot  channel,  62  miles  further,  to  Smith- 
field,  with  great  advantage  to  the  river  commerce. 

It  is  estimated  that  it  will  probably  cost  $100,000  more  to  complete 
the  present  project  so  as  to  assure  a  4-foot  navigation  all  the  year  to 
Eanston  ($20,04K>),  and  a  3-foot  navigation  during  nine  months  of  the 
year  over  the  62  miles  from  Goldsboro'  to  Smithfield  ($80,000).  After 
this  is  done,  from  $3,000  to  $5,000  per  year  will  be  needed  to  insure  the 
maintenance  of  the  ioiproved  channel. 

July  1,  1884,  amonnt  available |5,8G2  97 

Amount  appropriated  by  act  approTed  July  5,  1884 20,000  00 

25,862  97 
Jnly  ],  1885,  amoant  exi>ended  dnring  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $11,893  11 

July  1,  1886,  outstandiiig  liabilities 238  16 

12. 131  27 

July  1,  1885,  amonnt  available 13.731  70 

[  Amonnt  (estimated)  required  for  completion  of  existing  project 160, 000  00 

j  Amonnt  that  can  profi  tably  be  expended  in  fiscal  year  ending  J  une  30, 1887    GO,  000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Apjieiidix  M  3.^ 

4.  Inland  navigation  from  I^ew  Berne  to  Beaufort  Harbor ^  via  Clubfoot^ 
HarUnre^  and  Neu^port  rivers^  North  Carolina. — The  river  and  harbor 
act  of  Aognst  2,  1882,  made  an  allotment  of  $5,000  from  each  of  the 
appropriations  of  that  year  for  Beaufort  Harbor  and  New  Berne,  to 
be  applied  to  this  line  of  inland  navigation.  The  aclo])ted  project  of 
1884  for  the  ex])enditare  of  this  $10,000  as  continued  to  date,  proposes 
to  widen  and  deepen  Harlowe  Greek  so  as  to  secure  a  through  canal 
of  5  feet  depth  at  mean  low  water,  and  30  feet  bottom  width  from  the 
month  of  Barlowe  Creek  upward,  3.25  miles,  to  its  head,  and  to  use  the 
remaining  funds  in  similar  work  upon  Clubfoot  River. 

The  sum  of  $194.40  was  spent  in  all  upon  this  improvement  up  to  June 
30, 1884,  in  preliminary  surveys,  and  $l,8''tf9.91  more  has  been  expended 
dnring  the  last  fiscal  year  up  to  June  30, 1885,  on  necessary  surveys  and 
in  eommeucing  the  proposed  canal  cutting.  Work  was  commenced, 
but  on  account  of  unexpected  obstacles  and  the  small  amount  of  avail- 
able funds,  the  contractor  could  not  afford  to  build  or  hire  the  expensive 
plant  that  he  would  need  in  order  to  be  able  to  fulfill  his  contract. 
Bteeftcial  results  have  therefore  not  been  as  yet  obtained,  and  little 
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can  be  expected  with  the  present  small  funds.    Work  was  directed  to 
be  stopped  to  await  further  action  of  Congress. 

It  is  estimated  that  $50,000  can  be  profitably  expended  upon  this 
improvement  during  the  fiscal  year  ending  June  30,  1887,  of  which 
$35,000  will  complete  the  proposed  channel  through  Harlowe  Creek, 
and  the  other  $15,000  will  complete  the  similar  channel  through  Club- 
foot Creek,  and  that  it  may  cost  $40,000  more  to  complete  this  5  foot 
depth  of  inland  navigation  from  New  Berne  to  Beaufort  in  widening  and 
deepening  the  existing  canal  between  Clubfoot  and  Harlowe  rivers. 
This  will  be  needed  before  commerce  will  be  benefited  by  the  improve- 
ment. 

July  1,  1884,  amouDt  available $9,805  60 

July  1,  1885,  amonnt  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 |1, 720  43 

July  1,  1885,  outstanding  liabilities 159  48 

1,879  91 

July  1,  1885,  amount  available 7,925  69 

{Amount  (estimated)  required  for  completion  of  existing  project 50, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    50,  OliO  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  4.) 

5.  Harbor  at  Beaufort^  North  Carolina. — Before  improvement  iu  1880 
this  harbor  had  a  bar  entrance  of  15.3  feet  least  depth  at  mean  low  water, 
with  an  average  rise  and  fall  of  tide  of  3  feet.  Prom  the  bar  it  possessed 
a  channel  of  25  feet  depth  upward,  3.7  miles,  to  the  Atlantic  and  North 
Oarolina  Eailroad  Wharf  at  Morehead  City ;  and  a  branch  channel  of 
9  feet  depth  for  six-tenths  mile  up  Bulkhead  Channel,  and  of  2  feet  min- 
imum depth  six-tenths  mile  further,  to  the  wharves  of  Beaufort  City, 
where  coasting  vessels  had  a  good  wharfage  of  7  feet  depth  and  1,800 
feet  length.  The  main  harbor,  in  front  of  the  railroad  terminus  at  More- 
head  City,  with  a  least  depth  of  25  feet,  is  the  Only  one  of  importance 
between  the  Chesapeake  Bay  and  Wilmington,  a  distance  of  over  300 
miles,  and  with  its  bar  channel  is  especially  valuable  as  the  natural  out- 
let to  the  inland  commerce  of  northern  and  midc^e  North  Carolina,  and 
as  a  natural  harbor  of  refuge  to  vessels  overtaken  by  storms  on  this  the 
most  dangerous  part  of  the  Atlantic  coast. 

The  projects  of  1881,  1882,  and  1884  as  continued  to  date  propose  to 
secure  this  harbor  by  protecting  from  further  erosion  at  Shackleford 
Point  and  Fort  Macon  Point  the  sand-banks  which  limit  the  width  of 
the  harbor  entrance,  and  which  had  been  worn  away  500  feet  between 
the  years  1864  and  1880,  and  900  more  between  the  years  1880  and  1881 ; 
and  by  stopping  deterioration  of  the  bar  entrance  which  was  rapidly 
shoaling;  and  they  also  propose  to  afterward  extend  the  9-foot  depth 
of  water  from  Bulkhead  Channel  to  Beaufort  City,  by  a  cutting  200  feet 
wide,  and  thence  to  dredge  a  6-foot  channel  100  feet  wide  to  Nortli 
Biver  and  Core  Sound,  to  accommodate  the  small  craft  of  the  neighbor- 
ing sounds. 

The  sum  of  $43,801.04  was  spent  in  all  upon  this  improvement  up  to 
June  30,  1884,  in  stopping  the  erosion  of  Shackieford  Point  and  Fort 
Macon  Point,  with  great  success  and  with  reclamation  of  about  300 
feet  at  Shackleford  Point ;  and  in  probably  arresting  the  shoaling  on 
the  bar,  where  only  14  feet  was  then  (1884)  to  be  found  at  low  water, 
and  $28,980.40  more  has  been  expended  upon  this  improvement  during 
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the  last  fiscal  year,  in  farther  strengtheDing  the  works  already  con- 
stracted,  in  continuing  the  improvement  at  other  places  on  Shackleford 
aDd  Eort  Macon  points  with  equally  marked  success,  and  in  making  a 
earefal  survey  of  the  present  condition  of  the  haroor  entrance  prepara- 
tory to  tbe  definite  location  of  farther  protecting  works.  No  improve- 
ment of  commerce  nor  of  depth  of  water  at  the  bar  entrance  was  there- 
by expected  nor  obtained,  bat  the  retrograde  movement  has  been  in 
general  arrested. 

It  is  estimated  that  $84,000  can  be  profitably  expended  upon  this  im- 
provement daring  the  fiscal  year  ending  Jane  30,  1887,  of  which 
$80,000  are  needed  to  further  protect  Shackleford  and  Fort  Macon 
points  from  erosion,  and  to  probably  increase  the  depth  of  water  at  the 
bar  entrance,  and  the  other  $4,000  will  dredge  a  channel  of  100  feet 
width  and  5  feet  depth  at  low  water  from  Bulkhead  Channel  to  the 
inner  harbor  of  Beaufort  City. 

It  is  not  possible  at  the  present  moment  to  tell  exactly  what  it  will 
cost  to  permanently  protect  the  harbor  entrance  from  all  further  dete- 
rioration, as  the  present  survey  of  the  harbor  entrance  is  not  completed, 
and  marked  changes  and  deterioration  of  channel  and  bar  entrance 
have  taken  place  since  the  last  survey  of  1874.  On^  hundred  and  fifty 
thonsand  dollars  is  probably  a  moderate  estimate  for  thoroughly  re-es- 
tabhsbing  this  valuable  harbor  and  for.  deepening  its  bar  entrance  to 
that  which  it  is  said  to  have  possessed  in  1737  and  1830,  viz,  18  feet  least 
depth  at  low  water. 

July  1,  1884,  amount  available $11,198  96 

Amoant  appropriated  by  act  approved  Jnly  5,  1884 20,000  00 

31, 198  96 
Jnly  1, 1885,  amonnt  expended  daring  fiscal  year,  exclusive  of 

outeUnding  liabiUties  July  1,  1884 $22,369  10 

July  1,1885,  outstanding  liabilities 6,611  30 

28,980  40 

July  1, 1885,  amonnt  available 2,218  56 

(Amount  (estimated)  required  for  completion  of  existiug  project 86, 218  56 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  84, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  5.) 

6.  Ifeu?  River  J  North  .Carolina. — This  is  a  fine  basin  of  brackish  water 
of  abont  14  miles  length,  of  600  to  10,000  feet  wide,  and  of  at  least  6  feet 
channel  depth,  with  40,000  acres  of  oyster  farms,  and  with  rich  agri- 
cnltaral  surroundings,  but  with  no  facilities  for  transporting  its  goods 
to  market.  Its  communication  with  the  ocean  is  blocked  by  an  oyster- 
rock  barricade,  through  which  there  now  exists  only  a  narrow  channel 
of  50  feet  width  and  3  feet  depth  at  low  water.  Its  present  commerce, 
limited  to  wagons  and  small  boats,  is  estimated  to  be  about  $400,000  of 
goods  per  year.- 

The  original  project  of  1882  as  continued  to  date  proposes  to  secure 
a  150-foot  channel  5  feet  deep  at  low  water,  from  the  upper  river  to 
the  ocean,  by  dredging  it  to  its  full  size  through  about  7,000  feet  of  this 
oyster-rock  barricade. 

Ten  thonsand  dollars  has  been  appropriated,  but  no  money  has  been 
spent  upon  this  improvement  prior  to  June  30,  1884,  because  the  avail- 
able funds  were  too  small  to  allow  of  their  being  spent  profitably. 

5o  money  has  been  expended  during  the  last  year  up  to  June  30, 
1885,  for  the  same  reason. 
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It  is  estimated  that  $40,000  can  be  profitably  expended  upon  this  im- 
provement daring  the  fiscal  year  ending  June  30, 1887,  to  secure  a  5-foot 
channel  at  low  water  from  the  upper  river  to  the  ocean,  and  this  im- 

Jrovement  will    bring  at  once  into    existence  a  commerce  of  over 
1,000,000  per  year. 

The  above  amount  will  complete  the  approved  and  a'lopted  project| 
after  which  about  $1,000  per  year  will  be  needed  to  secure  the  mainte 
nance  of  the  improved  channel. 

July  1,  1884,  amonnt  available (5,000  00 

Amount  appropriated  by  act  approved  July  5,  1884 5, 000  00 

10,000  00 

July  1,  1885,  amount  available 1 10,000  00 

{Amount  (estimated)  required  for  completion  of  existing  project 40, 000  00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1887   40, 000  00 
Submitt>ed  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  6.) 

7.  Cape  Fear  BiveVj  above  Wilmingtonj  North  Carolina. — In  1881, 
before  improvement,  the  Cape  Fear  was  navij^able  during  the  nine 
flush-water  months  of  the  year  from  Wilmington,  112  miles  upward,  to 
Fayetteville ;  but  the  channel  for  the  upper  75  miles  was  badly  ob- 
structed by  sunken  logs,  snags,  overhanging  trees,  and  shoals,  and  for 
the  upper  66  miles  had  not  water  enough  to  furnish  a  continuous  channel 
without  an  artificial  contraction  of  its  low- water  bed.  At  that  time  its 
navigation  was  owned  by  private  parties.  Its  commerce  is  estimated 
to  have  then  been  about  $800,000  per  year. 

The  original  project  of  1881-'82,  as  continued  to  date,  proposed  to  clear 
out  its  natural  obstructions,  and  to  further  provide  a  continuous  channel 
over  its  upper  66  miles  by  dredging  and  by  artificially  contracting  its 
water-way  through  at  least  twenty-two  shoals. 

The  sum  of  $42,502.54  was  spent  in  all  upon  this  improvement  up  to 
June  30, 1884,  giving  a  moderately  well  cleared  channel  over  the  whole 
length  of  the  river,  a  moderately  good  continuous  4-foot  channel  during 
the  entire  year  from  Wilmington,  44  miles,  to  Kelly's  Cove,  thence  a 
similar  2-foot  channel  26  miles  further  to  Elizabethtown  (a  place  ot 
considerable  commerce),  and  thence  a  similar  1-foot  channel  42  miles 
further  to  Fayetteville.  In  consequence,  three  permanently  established 
steambqat  lines  have  been  running  over  the  entire  distance  with  5-foot 
draught  for  seven  months  each  year,  and  with  18  inches  draught  most 
of  the  rest  of  the  time.  The  commerce  during  these  two  years  increased 
about  $200,000  per  year,  and  has  been  further  benefited  by  its  exemp- 
tion from  tolls. 

The  sum  of  $16,511.29  has  been  expended  during  the  last  year  up  to 
June  30,  1885,  iu  further  clearing  and  bettering  the  channel,  especially 
through  it^  worst  shoals.  The  commerce  has  been  largely  increased 
thereby,  and  is  now  over  $2,000,000  per  year. 

It  is  estimated  that  $40,000  can  be  protitably  expended  upon  this  im- 
provement during  the  fiscal  year  ending  June  30, 1887,  toward  insuring 
a  continuous  3-foot  channel  from  Kelly's  Cove,  26  miles,  to  Elizabeth- 
town,  and  a  similar  2foot  channel  42  miles  thence  to  Fayetteville  dur- 
ing the  entire  year,  with  great  advantage  to  the  river  commerce. 

It  is  estimated  that  it  will  probably  cost  $120,000  more  to  thoroughly 
complete  the  last  described  channel,  and  $40,000  to  insure  a  4-foot  chan- 
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nel  to  Blizabethtown,  and  a  3-foot  channel  thence  to  Fayetteville  at  all 
times  of  the  year.  This  navigation  is  all  that' the  present  boats  require; 
also  all  that  the  original  project  seems  to  snggest,  and  also  all  that  the 
limited  water  supply  of  the  river  will  allow.  After  this  is  completed 
from  $3,000  to  $5,000  per  year  will  be  needed  to  insure  the  maintenance 
of  the  improved  channel. 

July  1, 1884,  amount  available $17,497  46 

Amount  appropriated  by  act  approved  July  5,  1884 5,000  00 

22, 497  46 
July  1, 1885,  amonnt  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilitiee  July  1,  1884 .'  $15,332  49 

Julyl,  1885,  outstanding  liabilities 1,178  80 

16,511  29 

July  1, 1885,  amount  available 5,986  17 

i  Amonnt  (estimated)  required  for  completion  of  existing  project 200. 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    60, 000  QO 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  7.) 

8.  Cofj^  Fear  River ^  beloic  Wilmington^  North  Carolina. — (In  charge  of 
Lieut  Col.  W.  P.  Craighill,  Corps  of  Engineers,  to  Janqary  15,  18S5.) 
Before  improvement  in  1829,  the  Cape  Fear  had  three  bar-entrances  with 
least  depths  as  follows:  About  9  feet  at  the  BaldheacLChannel,  9  feet  at 
the  Western  and  Rip  Channel,  and  10  feet  at  New  Inlef  Channel,  the  two 
former  bars  being  8  miles,  and  the  latter  2  miles,  from  the  point  of 
junction  of  their  channels  near  Federal  Point.  From  Federal  Point  20 
miles  up  to  Wilmington  there  were  several  shoals  with  a  least  depth  of 
7.5  feet  at  low  water. 

The  original  projects  of  1829  to  1847  proposed  to  improve  the  upper 
20  miles  by  dredging  and  by  jetty-contraction  of  the  channel.  Daring 
this  time  $202,602.67  were  spent  in  increasing  the  depth  upon  the  shoals 
to  9.5  feet  at  low  water,  e(|ual  to  that  at  the  bar  entrances.  At  or  about 
this  time  the  shore  at  Fort  Caswell,  opposite  Baldhead  Point,  was  pro- 
tected by  stone  jetties. 

The  projects  of  1852  to  1857  proposed  to  deepen  the  water  at  the  main 
entrance  by  jetties  at  Baldhead  Point  and  by  a  dike  closure  between 
Smith's  Island  and  Zeke's  Island  near  Few  Inlet  During  this  time 
$156,898.18  was  spent  in  nearly  completing  these  works.  Althongh 
this  dike  was  nearly  swept  away  in  1857  by  the  great  storm  of  that  year, 
and  the  jetty  only  lasted  until  1871,  these  works  temporarily  deepened 
the  water  on  the  main  bar-entrances  by  several  feet. 

The  projects  of  1870-^72,  for  the  river  mouth,  proposed  the  complete 
dosiire  of  New  Inlet  (completed  in  1881),  by  which  the  least  depth  of 
water  npon  the  main  entrance  was  increased  to  13  feet  at  low  water.  The 
projects  of  1872-'82,  as  continued  to  date,  propose  the  extension  of  the 
New  Inlet  Dam  2  miles  further  down  the  stream  to  prevent  the  further 
erosion  of  Smith's  Island  at  the  Swashes.  The  project  of  1875,  as  con- 
tinned  to  date,  proposes  the  occasional  use  of  dredging  upon  the  outer 
bar  to  assist  in  the  gradual  straightening  and  deepening  of  the  bar- 
entrance.  The  projects  of  1874-'81,  for  the  20  miles  above  New  Inlet, 
as  continued  to  date,  proposed  dredging  wherever  necessary  across 
shoals,  so  as  to  secure  first  a  12foot  channel,  200  feet  wide,  and  then  a 
16-foot  channel,  270  feet  wide  at  low  water,  over  this  whole  length. 
The  latter  depth  combined  with  the  average  rise  of  tide  on  the  bar  (4.5 
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feet)  and  at  Wilmington  (2.5  feet)  will  give  a  good  18-foot  navigation 
at  high  water  from  the  ocean  to  Wilmington. 

Up  to  June  30, 1884,  $1,473,102.90  was  spent  in  all  upon  the  proposed 
improvements  of  1870-^82  with  complete  success,  obtaining  13.5  fe^t  at 
low  water  everywhere  from  the  ocean  over  the  bar  and  up  to  Wilming- 
ton, and  16  feet  at  all  but  a  few  shoals. 

During  the  last  fiscal  year  $159,256.03  more  has  been  expended  up 
to  June  30, 1884-5,  with  equally  marked  success  in  continuing  these 
projects,  obtaining  a  14-foot  least  depth  of  water  at  the  main  bar  en- 
trance, and  completing  to  partial  width  the  desired  16-foot  channel  28 
miles  farther  to  Wilmington.  The  foreign  commerce  has  increased  from 
about  $1,500,000  exports  in  1871  to  about  $5,000,000  exports  in  1885. 
The  total  commerce,  exports  and  imports,  foreign  and  coastwise,  is  now 
about  $18,000,000  per  year. 

It  is  estimated  that  $380,000  in  addition  to  the  funds  now  available 
can  be  profitably  expended  upon  this  improvement  during  the  fiscal 
year  ending  June  30, 1887,  in  completing  the  existing  project,  by  com- 
pleting the  unfinished  dike  south  of  Zeke's  Island,  so  as  to  thoroughly 
secure  Smith  Island  from  further  erosion  by  the  ocean,  and  by  widening 
and  deepening  the  existing  channels  to  their  approved  dimensions,  and 
by  protecting  them  against  further  deterioration,  so  as  to  secure  a  chan- 
nel of  270  feet  .width  and  14  feet  least  depth  at  low  water  across  the  bar 
and  a  channel  of  270  feet  width  and  16  feet  depth  at  low  water  28  miles 
further  to  Wilminffton. 

It  is  estimated  fnat  by  next  year  the  above  improvement  will  be  com- 
pletely finished,  and  that  the  commerce  of  this  harbor  will  be  sufficient 
to  justify  the  deepening  of  the  bar  entrance  to  at  least  16  feet  least 
depth  at  low  water.    Projects  for  this  new  work  will  be  duly  submitted. 

Jnly  1,  1884,  amouDt  available $29,397  10 

Amonnt  appropriated  by  act  approved  July  5,  lti84 200,000  00 

229,397  10 
Jnly  1)  1885,  amonnt  expended  dnring  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1884 $139,749  92 

Jnly  ],  1S85,  outstanding  liabilities 19,506  11 

. 159,256  03 

July  1,  1885,  amount  available 70,141  07 

— ?=^=^ 

{Amount  (estimated)  required  for  completion  of  existing  project 3^0,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  380, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1666  and  1867. 

(See  Appendix  M  8.) 

9.  Oreat  Pee  Dee  River ^  South  Carolina, — Before  improvement  in  1880, 
this  river  was  dangerously  obstructed  with  snags  and  logs  everywhere 
but  was  otherwise  navigable  for  dfoot  boats  at  ordinary  stages  of  water 
from  its  mouth  in  the  Waccamaw  Eiver  41  miles  upward  to  Smith's 
Mills ;  and  thence  for  3.5-feet  draught  boats  at  low  water  88  miles  fur- 
ther to  Little  Buff,  or  at  high  water  182  miles  further  from  Smith's 
Mills  to  Gheraw,  the  present  head  of  steam  navigation.  The  commerce 
of  this  river  is  estimated  to  have  then  been  about  $400,000  per  year. 

The  original  project  of  1880,  as  continued  to  date,  proposes  to  secure 
a  thoroughly  cleared  9-foot  navigation  to  Smith's  Mills,  and  a  3.6-foot 
navigation  to  Cheraw  at  all  stages  of  water. 

Up  to  June  30, 1884,  $18,845.47  was  spent  in  all  upon  this  improve- 
ment, giving  an  unobstructed  9-foot  navigation  at  ordinary  stages  of 
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water  to  Smith's  Mills,  and  a  moderately  unobstructed  3.5-foot  nariga* 
tioQ  to  Gheraw.  The  commerce  of  tfae  river  has  been  thereby  increased 
80  as  to  be  at  present  about  $2,000,000  per  year.  • 

During  the  last  fiscal  year  to  June  30, 1885,  $7,244.94  more  has  been 
ex[>ended,  giving,  at  an  ordinary  stage  of  water,  a  well  cleared  9-foot 
navigatiou  41  miles  upward  to  Smith's  Milts;  and  a  fairly  cleared  3.5- 
foot  navigation,  at  low  water  83  miles  further  to  the  railroad  station  at 
Pedee,  or  at  high  water  182  miles  further  from  Smith's  Mills  to  Oheraw, 
with  a  marked  and  proportionate  increase  of  commerce. 

It  ia  estimated  that  ^60,000  can  be  profitably  expended  upon  this  im- 
provement daring  the  fiscal  year  ending  June  30,  1887,  in  removing 
snags,  logs,  wrecks,  &c.,  from  the  bed  of  the  river,  and  in  cutting  down 
and  pulling  back  m>m  caving  banks  the  trees  which  would  otherwise 
soon  fall  into  the  river ;  and  with  a  probable  increase  of  commerce  of 
$1,000,000  per  year. 

In  addition  to  the  above  it  is  estimated  that  it  will  probably  cost 
$30,000  more  to  complete  the  present  approved  and  adopted  project; 
after  which  from  $3,000  to  $5,000  per  year  will  be  needed  to  insure  the 
maintenance  of  the  improved  channel. 

July  1,1884,  amonnt  ayalUble |154  53 

Amoiint  appropriated  by  act  approved  Jaly  5, 1884 8,000  00 

S, 154  53 
July  1, 188S^,  amount  expended  dnring  fiscal  year,  exclusive  of 

oataUnding  liabilities  July  1,  1884 $7,212  19 

July  1,1885,  outstanding  liabilities 32  75 

7.244  94 

Jaly  1,1885,  available 909  59 

{Amount  (estimated)  reanired  for  completion  of  existing  project 90, 909  50 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  J  une  30, 1887  60, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  M  9.) 

10.  Wa4!cafnaw  River j  South  Carolina. — This  river,  prior  to  improve- 
ment in  1880.  was  navigable  for  12-feet  draught  boats  at  all  stages  of 
water,  from  (xeorgetown,  Winyaw  Bay,  26  miles,  to  BuU  Creek,  and  at 
high  water,  4  miles  further  to  Bnck's  Lower  Mills ;  thence  for  7-feet- 
dnuight  boats  at  high  water,  36  miles  further,  to  Con  way  borough;  thence 
a  badly  blocked  channel  for  3•fee^dranght  boats  124  miles,  to  Beeves' 
Ferry,  the  present  head  of  steam  navigation ;  thence  it  possessed  an 
obstructed  channel,  with  3-foot  depth  for  54  miles,  to  Lake  Waccamaw, 
which  is  244  miles  distant  from  Georgetown.  The  commerce  of  this 
river  is  estimated  to  have  been  about  $400,000  per  year. 

The  original  project  of  1880,  as  continued  to  date,  proposed  to  secure 
a  channel  12  feet  deep  at  all  stages  of  water,  with  80  feet  bottom  width, 
from  the  mouth  of  the  river  66  miles  upward,  to  Conwayborough,  and 
afterwards  a  cleared  channel  178  miles  further,  to  Lake  Waccamaw. 

Up  to  June  30, 1884,  $29,069.18  was  spent  in  all  upon  this  improve- 
ment, giving  a  clear  channel  of  7  feet  least  depth  at  high  water  as  far 
as  Gonwayborongn.  The  commerce  upon  this  portion  of  the  river  has 
been  thereby  increased  up  to  about  $1,200,000  per  year. 

During  the  last  fiscal  year  to  June  30. 1885,  $6,294.63  more  has  been 
expended,  giving  a  thoroughly  cleared  channel  with  100  feet  least  width 
and  8^  feet  least  depth  at  high  water  as  far  as  Conwayborough,  and 
with  proportionate  increase  of  commerce. 
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It  is  estimated  that  $63,000  can  be  profitably  expended  upon  this 
improvenient  during  the  fiscal  y^ar  ending  June  30,  1887  j  of  which 
$18,000  will  give  a  12-foot  navigation  at  high  water  from  its  month  41 
miles  to  Bucksville,  and  thence  a  similar  10-foot  navigation  at  high 
water  25  miles  further  to  Conway  borough,  and  $45,000  a  clear  3-foot 
steam  navigation  from  Contrayborough  24  miles  further  to  Beeves  Ferry. 

In  addition  to  the  above  it  is  estimated  that  about  $40,000  more  will 
be  needed  to  continue  the  approved  and  adopted  project,  so  far  as  to 
secure  a  thoroughly  cleared  channel  at  all  stages  of  tide  atid  water  of 
12  feet  depth  to  Bucksville,  10  feet  depth  to  Conway,  and  3  feet  depth 
to  Eeeves  Ferry,  and  of  its  natural  depth  to  Lake  Waccamaw.  No  far- 
ther improvement  is  recommended  at  present;  after  which  $3,000  per 
year  will  be  necessary  to  insure  the  maintenance  of  the  improved 
channel. 

July!,  1884,  amount  available $330  82 

AmouDt  appropriated  by  act  approved  July  5, 1884 6.000  00 

6,330  82 
July  1, 1885,  amonnt  expended  dnring  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  lb84 6,294  63 

Julyl,  1885,  amount  available 36  19 

(Amount  (estimated)  required  for  completion  of  existintT  project 103,036  19 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    63, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  10.) 

11.  Harbor  at  Oeorget^Uj  South  Carolina. — ^This  harbor  prior  to  im- 
provement in  1880  had  an  excellent  well  protected  anchorage  of  at  least 
2  miles  length,  150  feet  width,  and  15  feet  depth.  It  is  the  natural  sea- 
port for  commerce  going  to  or  coming  from  the  Waccamaw  and  Great 
Pedee  rivers  and  their  tribntaries.  Georgetown  is  also  a  railroad 
terminus.  A  bar  of  about  2,850  feet  length  and  with  only  9  feet  depth 
of  water  was  the  only  obstacle  to  an  otherwise  good  12-foot  navigation 
from  Georgetown  12  miles  to  the  ocean.  The  commerce  of  this  harbor 
is  estimate  to  have  then  been  about  $2,000,000  per  year. 

The  original  project  of  1881,  as  continued  to  date,  proposes  to  secure 
a  dredged  channel  of  200  feet  bottom  width,  and  12  feet  low- water  depth 
entirely  through  this  bar. 

No  money  was  spent  upon  this  improvement  prior  to  June  30, 1884, 
because  the  available  funds  were  too  small  to  allow  of  being  profitably 
spent. 

During  the  last  year  up  to  June  30, 1885,  $8,433.85  has  been  expended, 
giving  a  through  cut  entirely  across  the  bar  with  12  feet  low-water 
depth,  and  with  a  width  varying  from  20  to  80  feet.  The  fhnds  still 
available  will  widen  this  cutting  to  a  uniform  width  of  probably  80  feet 
during  the  present  season's  work. 

It  is  estimated  that  $20,000  can  be  profitably  expended  upon  this  im- 
provement during  the  fiscal  year  ending  June  30, 1887,  to  widen  the 
present  cut  to  150  feet  or  more. 

In  addition  to  the  above,  it  may  cost  $10,000  more  to  complete  the 
present  approved  and  adopted  improvement,  in  case  that  the  buried 
stumps  of  the  river  bottom  should  be  found  in  unexpectedly  large 
numbers.  The  channel,  once  thoroughly  opened,  will  probably  be  per* 
manent.    By  this  improvement,  ocean  vessels  of  12  feet  draught  after 
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once  crossing  the  Winyaw  Bay  bar  can  proceed  without  further  delay 
15  miles  farther  to  their  anchorage  at  Georgetown. 

Jnlyl,  1884,  amoant  available $7,000  00 

Amount  appropriated  by  act  approvedJuly  5,  1884 5,000  00 

12,000  00 
July  1, 18^,  amooDt  exx>6nded  daring  fiscal  year,  exclnsive  of 

outstanding  liabilities  July  1,  1884 |5,750  80 

July  1, 1885,  ontrtandiug  liabilities 2,683  06 

6,433  85 

July  1,1885,. amount  available 3,566  15 

! Amount  (estimated)  reqnired  for  completion  of  existing  project 30, 000  00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1887    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  of  acts  1866  and  1867. 

(See  Appendix  M  11.) 

12.  Santee  Eiver^  South  Carolina. — ^This  river  was  formerly  navigated 
by  4- feet-draught  boats  over  its  entire  length  of  184  miles  from  the  sea  to 
its  bead.  In  1880^  the  date  of  commencement  of  the  improvement,  this 
navigation  was  considerably  obstructed  and  blocked  at  all  stages  of 
water  by  sunken  logs,  snags,  and  floating  timber.  Its  bar  entrance  was 
narrow,  crooked,  and  shifting,  with  only  about  4  feet  depth  of  water  at 
low  tide.  Four  steamers  and  a  few  small  vessels  were  then  running 
upon  portions  of  this  river.  Its  commerce  is  estimated  to  have  then  been 
about  $600,000  per  year. 

The  original  project  of  1880  proposed  to  secure  a  safe  and  unob- 
structed 7-foot  navigation  from  the  mouth  154  miles  upward  to  Wright's 
Bluffy  and  thence  a  similar  5'foot  navigation  30  miles  further  to  its  head 
in  the  Gongaree  and  Wateree  rivers ;  and  also  to  deepen  and  straighten 
the  outlet  of  the  river  through  Mosquito  Creek  to  Winyaw  Bay.  The 
appropriation  of  1881  and  since  provided  only  for  work  upon  the  outlet 
of  the  river  through  Mosquito  Creek  to  Winyaw  Bay,  and  the  approved 
project  of  1881  for  this  expenditure,  as  continued  to  date,  proposes  to  ' 
secure  to  the  river  a  straightened  canalized  outlet  through  Mosquito 
Creek  7  miles  long,  30  feet  wide,  and  6  feet  deep  at  mean  low  water, 
and  to  eonstmet  one  draw-bridge  over  this  creek. 

Up  to  June  30, 1884,  $24,950.42  was  spent  in  all  upon  this  improve- 
ment in  catting  7,860  linear  feet  of  this  canal  to  30  feet  width  and  5  feet 
depth. 

During  the  last  year,  up  to  June  30, 1885,  $15,402.53  more  has  been 
expended  in  making  necessary  surveys  of  the  whole  improvement  and 
in  extending  the  cutting  5,915  linear  feet,  and  leaving  4,012  linear  feet 
more  of  main  canal,  and  desirably  4,800  linear  feet  of  cut-offs  to  com- 
plete the  canal  to  its  full  length.  No  improvement  of  commerce  has  yet 
been  produced,  nor  was  any  to  be  expected  therefrom  until  the  canal  is 
finally  complete. 

It  is  estimated  that  $80,000  can  be  profitably  expended  on  the  river 
improvement  during  the  fiscal  year  ending  June  30,  1887,  of  which 
$40,000  will  secnre  a  moderately  well-cleared  5-foot  navigation  at  high 
tide  and  ordinary  stages  of  water  from  the  sea  184  miles  upward  to  its 
head  in  the  Congaree  and  Wateree  rivers ;  and  that  $40,000  will  ex- 
tend the  canalized  outlet  through  Mosquito  Creek  to  Winyaw  Bay.  It 
is  estimated  that  this  expenditure  will  at  once  (as  already  shown  on 
the  Pee  Dee  Kiver)  increase  the  river  commerce  by  from  $1,000,000  to 
12,000,000  per  year. 
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In  addition  to  the  above  it  is  estimated  that  it  will  probably  cost 
$65,000  more  to  complete  the  proposed  improvement  of  1880  and  1881, 
of  which  $25,000  will  secure  a  thoroughly-cleared  7foot  navigation  at 
high  tide  and  ordinary  stages  of  water  from  the  sea  to  154  miles  up- 
ward to  Wright's  Bluff,  and  a  similar  5-foot  navigation  30  miles  further 
to  the  Gongaree  and  Wateree  rivers ;  and  the  other  $40,000  will  com- 
plete the  canalized  outlet  to  Winyaw  Bay.  After  this  is  done,  from 
$3,000  to  $5,000  per  year  will  be  needed  to  insure  the  maintenance  of 
the  improved  channel. 

July  1,  1884,  amount  available $17,049  58 

Amount  appropriated  by  act  approvedJuly  5,  1884 15,000  00 

.32,049  58 
July  1,  18H5,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  I,  1884 $14,502  96 

July  1,  1885,  outstanding  liabilities 809  57 

15,402  53 

July  1  1885,  amount  available .• 16,647  05 

r  Amount  (estimated)  required  for  completion  of  existing  project.... 145,000  00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    bO,  000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 


[     harbor  acts  of  1866  and  1867. 
(See  Appendix  M  12.) 

13.  Wateree  Uiver^  South  Carolina. — Prior  to  improvement  in  1882, 
this  river  had  a  low-water  depth  of  from  3  to  4  feet  from  its  mouth  in 
the  Santee  upward  64  miles  to  Camden,  its  practical  limit  of  steam  navi- 
gation. From  its  mouth  upward  12  jniles  the  river  was  completely- 
blocked  at  all  stages  of  water  by  sunken  logs  and  stumps  and  by  float- 
ing obstructions,  thence  42  miles  to  Camden  navigation  was  possible 
but  dangerous  except  during  high  water.  Its  commerce  was  almost 
nothing. 

The  original  project  of  1881-'82,  as  continued  to  date,  proposes  to  se- 
.  cure  a  safe  and  unobstructed  4-foot  navigation  over  this  entire  distance 
at  all  stages  of  water. 

Up  to  June  30,  1884,  $22,838.19  was  spent  in  all  upon  this  improve- 
ment, giving  a  roughly-cleared  4-foot  navigation  over  the  45  miles  of 
river  nearest  Camden,  a^d  also  over  the  8  miles  of  river  near  its  mouth. 

During  the  last  year,  up  to  June  30, 1885,  $4,888.98  more  has  been 
expended,  giving  a  thoroughly-cleared  4-foot  navigation  at  all  stages 
of  water  from  the  mouth  of  the  river  7  miles  upward,  and  thence  a 
roughly-cleared  4-foot  navigation  over  the  rest  of  the  river  57  miles  to 
Camden.  In  consequence  of  this  improvement  a  steamboat  line  has 
been  permanently  established  upon  the  whole  length  of  the  river.  This 
long-desired  and  now  possible  navigation  is  blocked  at  present  by  two 
low  railroad  bridges  across  the  river  near  its  mouth.  If  these  railroad 
obstructions  were  removed,  it  is  estimated  that  the  river  commerce  will 
increase  at  once  by  about  $1,000,000  per  year. 

It  is  estimated  that  $30,000  can  be  profitably  expended  upon  this  im- 
provement during  the  fiscal  year  ending  June  30,  1887,  in  thoroughly 
clearing  the  river  of  all  dangerous  obstructions,  such  as  snags  and 
sunken  logs,  and  in  cutting  down  and  pulling  back  from  caving  banks 
the  trees  which  otherwise  would  soon  fall  into  the  river. 

The  above  estimate,  if  appropriated  in  one  sum,  will  probably  com- 

ilete  the  approved  and  adopted  project,  after  which  from  $3,000  to 
5,000  per  year  may  be  necessary  to  insure  the  maintenance  of  the  im- 
proved channel. 
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July  1, 1884,  amonnt  available $161  81 

Amount  appropriated  by  act  approvedJuly  5, 1884 5,000  00 

5, 161  81 
July  1, 1885,  amount  expended  during  fiscal  year,  ezolnsive  of  outstanding 
liabilities  Jaly  1,1884 4,888  98 

Jnly  1, 1886,  amoant  available 272  83 

IAinoant  (estimated)  required  for  completion  of  existing  pr<neot 30, 272  8:^ 
Amoant  that  can  be  profitably  expended  in  fiscal  vear  ending «f uue  30, 1887    30, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  aot«  of  1866  and  1867. 

(See  Appendix  M  13.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT  TO  COMPLY  WITH 
REQUIREMENTS  OP  THE  RIVER  AND  HARBOR  ACT  OF  JULY  6, 
1884. 

The  following  locality  was  examined  by  the  local  engineer  in  charge 
and  not  recommended  for  improvement : 

1.  Northectst  branch  of  Cape  Fear  Eiver^  North  Carolina. — The  report 
of  this  examination  was  transmitted  to  Congress  and  printed  in  House 
Ex.  Doc.  No.  71,  Forty -eighth  Congress,  second  session.  (See  also  Ap- 
pendix M  14.) 

This  report  was  subsequently  revised  by  the  officer  in  charge,  and  a 
partial  improvement  at  a  small  cost  recommended  by  him.  (See  Ap- 
[lendix  M  14.) 

And  it  appearing,  after  preliminary  examination  by  the  local  engi- 
neer, that  the  localities  were  worthy  of  improvement  by  the  General 
GoTemment^  Captain  Bixby  was  charged  with  and  completed  the  fol- 
lowing : 

1.  Bogue  8avndj  North  Carolina^  between  New  River  and  Beaufort — 
Reports  transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No. 
258,  Forty-eighth  Congress,  second  session.    (See  also  Appendix  M  15.) 

2.  Con^ree  River ^  South  Carolina.— -Reports  transmitted  to  Congress 
and  printed  as  House  Ex.  Doc.  No.  254,  Forty-eighth  Congress,  second 
session.    (See  also  Appendix  M  16.) 

3.  Black  River^  North  Carolina. — (See  Appendix  M  17.*) 

4.  Entrance  to  Winya/w  Bay,  near  Georgetown^  South  Carolina. — (See 
Appendix  M  18.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  THE  COAST  OF  SOUTH 
CAROLINA  AND  GEORGIA  AND  PART  OF  THE  ATLANTIC  COAST  OF 
FLORIDA. 

Officer  io  charge,  Ool.  Q.  A.  Gillmore,  Corps  of  Engineers,  having 
under  his  immediate  orders  First  Lieutenants  P.  Y.  Abbot  and  O.  M. 
Carter,  Corps  of  Engineers. 

1.  Charleston  Harbor^  South  Carolina. — The  works  of  improvement 

now  in  progress  of  construction  comprise  two  jetties,  composed  of  rip 

rap  stone,  resting  on  a  broad  foundation  mattress  of  logs  and  brush, 

with  a  mattress  hearting  wherever  deemed  expedient  and  advantageous. 

The  two  jetties  spring,  respectively,  froto   Sullivan's  and  Morris 

islands,  and  converge  towards  each  other  on  curves  in  such  manner  as 

tocT0«8  the  bar  on  parallel  lines  at  a  distance  of  about  2,900  feet  from 

each  other.    The  object  of  the  work  is  to  establish  and  permanently 

iDaiotain  a  practicable  channel  across  the  bar  of  not  less  than  21  feet 

12  s 
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navigable  depth  at  mean  low  water,  where  heretofore  the  available  low- 
water  depth  has  not  usually  exceeded  11 J  feet. 

A  greater  navigable  depth  than  21  feet  at  mean  low  water  can  be  ob- 
tained by  increasing  the  length  of  the  jetties  and  building  them  higher. 

Previous  to  the  adoption  of  this  project,  in  1878,  there  had  been  ex- 
pended in  improving  this  harbor  since  the  close  of  the  civil  war,  from 
1871  to  1878,  the  sum  of  $93,700  in  taking  up  the  wrecks  of  fourteen 
ironclads  and  wooden  vessels  and  for  other  purposes. 

North  jetty, — Nothing  was  done  on  this  work  during  the  past  fiscal 
year. 

South  jetty, — During  the  past  fiscal  year  the  bottom  course  of  the 
south  jetty  was  extended  2,288  feet  seaward,  of  a  uniform  width  of  108 
feet  and  a  height  varying  from  2^  to  3  feet.  It  is  composed  of  a  log 
and  brush  mattress,  about  18  inches  thick,  overlaid  with  riprap  stone. 
This  work  was  laid  in  low  water,  depth  ranging  from  6  to  12  feet.  The 
present  seaward  end  rests  in  8  feet  water. 

A  second  course  of  mattresses  similar  to  those  employed  in  the  first 
course,  but  only  from  50  to  55  feet  wide,  was  laid,  beginning  at  ^  point 
about  9,000  feet  from  the  shore  end  and  extending  continuously^  6,614 
feet  seaward. 

The  quantity  of  log  and  brush  mattresses  laid  during  the  fiscal  year 
amounted  to  69,398  square  yards,  which  were  overlaid  with  25,182  cubic 
yards  of  riprap  stoue. 

At  the  close  of  the  fiscal  year  the  seaward  end  of  the  foundation 
course  of  the  south  jetty  had  reached  a  point  16,397  feet  (or  more  than 
3  miles)  from  the  shore  end  at  high- water  mark  on  Morris  Island,  meas- 
ured along  the  axis  of  the  work,  and  about  2,300  feet  within  the  18-foot 
curve  on  the  outer  slope  of  the  bar.  As  nothing  was  done  during  the 
last  year  on  the  north  jetty  the  seaward  end  of  its  bottom  course  re- 
mained at  the  distance  of  14,327  feet  from  the  shore  of  Sullivan's  Island, 
as  previously  reported.  , 

Dredging  between  the  jetties  was  commenced  a  few  weeks  before  the 
close  of  the  past  fiscal  year  j  8,929  cubic  yards  of  material  were  re- 
moved. 

Mount  Pleasa/nt  Spur  dikes, — To  protect  the  exposed  shore  line  of 
Mount  Pleasant,  southeast  of  the  ferry-boat  wharf,  two  spurs  were 
built,  one  477  feet  long,  located  1,750  feet  from  the  wharf,  the  other  476 
feet  long,  about  950  feet  lower  down.  These  works  were  built  with 
funds  from  the  last  appropriation  for  improving  Charleston  Harbor. 

The  changes  on  the  bar  between  the  jetties  are  reported  to  continue 
favorably.  The  shoals  known  as  Jim  Evan's  Shoal  and  Swash  Beef  are 
diminishing  in  area,  and  the  depths  of  water  over  them  are  generally 
increasing. 

The  18foot  curve  of  the  "inner  pocket,"  on  the  inward  slope  of  the 
bar,  has  pushed  seaward  about  800  feet,  due  to  scour  alone.  The  outer 
18-foot  curve,  near  the  seaward  ends  of  the  jetties,  has  remained  about 
stationary  during  the  year,  thus  indicating  that  the  material  removed 
by  scour  from  between  the  jetties  is  not  deposited  right  in  advance  of 
the  jetty  channel,  but  at  places  where  it  will  do  no  harm.  On  the  line 
of  the  south  jetty  the  area  of  the  high-water  section  is  stated  to  have 
now  been  reduced  by  about  25  per  cent.,  about  equal  to  that  of  the  north 
jetty. 

No  changes  are  reported  in  the  general  condition  of  the  work  since 
last  year. 

The  sea-beach  of  Sullivan's  Island,  from  the  vicinity  of  Fort  Moultrie 
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to  the  shore  end  of  the  north  jetty,  has  been  filling  up  during  the  year^ 
except  near  Bowman's  jetty,  where  more  or  less  washing  has  occarred. 

Some  slight  washing  of  the  sea-shore  of  Morris  Island  near  the  shore- 
end  of  the  soath  jetty  has  been  observed,  bat  not  of  a  nature,  appar- 
ently, to  call  for  the  adoption  of  any  precautionary  measures. 

The  progressive  widening  of  Hog  Island  Channel  will,  in  the  opinion 
of  the  engineer  oflBcer  in  charge,  ultimately  require  the  construction  of 
some  work  near  its  upper  end  to  reduce  the  area  of  the  water-way  at 
the  entrance,  with  a  view  of  preventing  the  serious  deterioration  of  the 
channel  along  the  eastern  front  of  the  city.  The  muchcomplained-of 
eneroachment  upon  the  shore  of  Mount  Pleasant  is  ascribed  to  some 
extent  to  the  increased  flow  of  water  through  the  enlarged  Hog  Island 
Channel.  The  two  spur-jetties  recently  built  to  protect  the  lower  por-  * 
tion of  the  shoreline  are  beginning  to  collect  sand,  and  will  probably 
answer  the  purpose  for  which  they  were  constructed.  The  engineer 
officer  in  charge  regards  the  protection  of  the  Mount  Pleasant  front  as 
a  private  matter,  and  does  not  recommend  a  further  appropriation  by 
Congress  for  this  object. 

Daring  the  present  fiscal  year  portions  of  the  north  and  south  jetties 
will  be  raised  a  little,  and  dredging  will  be  continued  to  the  extent  of 
the  funds  on  hand. 

The  appropriations  thus  far  made  by  Congress  for  this  improvement 
aggregate  $1,295,000.  The  total  expenditures  from  the  beginning  of 
operations  to  June  30,  1885,  Including  outstanding  liabilities,  were 
tl,197,732.08,  which  sum  includes  $5,000  expended  fbr  the  protection 
of  the  Mount  Pleasant  waterfront. 

Jnly  1,1884,  amount  available >231  00 

Amoont  appropriated  by  act  approved  July  5,  1884 250, 000  7& 

250,231  7S 
July  1, 1S8S,  amouDt  expended  daring  fiscal  year,  ezclasive 

of  ootatanding  liabilitiea  Jnly  1,  1^84 |122,233  65 

July  1, 18K.  ontatanding  liabilities 30,r30  18 

152,963  83 

July  1,1885,  amount  available 97,267  9ft 

rinioiuit  (estimated)  required  for  completion  of  existing  project 1, 712, 500  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  endme  J  une  30, 1887    750, 000  OO 
'  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1^  and  1867. 

(See  Appendix  1^  1.) 

2.  Wappoo  Out,  South  Oarolina. — ^Three  appropriations,  aggregating^ 
t23,00O,  have  thus  far  been  made  by  Congress  for  improving  Wappoo- 
Cut  The  last  of  these  appropriations,  amounting  to  $3,000,  was  made 
by  act  approved  July  5, 1884. 

Wappoo  Gut  is  a  narrow,  tortnoas  tidal  stream,  separating  James 
lilaod  from  the  mainland  and  connecting  Stono  and  Ashley  rivers. 

The  project  of  improvement  submitted  by 'the  engineer  officer  in  charge 
contemplates  the  establishment  of  a  straighter  channel,  6  feet  by  90 
feet,  low-water  dimensions,  at  an  estimated  cost  of  $34,000.  In  its  un- 
improved condition  only  2  to  4  feet  could  be  carried  over  the  principal 
(boals  at  mean  low  water. 

The  plan  of  improvement  comprised  dredging  at  the  entrances  from 
Ashley  and  Stono  rivers  and  through  a  portion  of  the  cut;  a  cutoff 
throagh  the  marsh  about  2}  miles  from  Ashley  River,  closing  three 
^nnall  tidal  branches ;  and  the  construction  of  a  short  jetty  at  both  the 
Stono  and  Ashley  rivers. 
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Nothing  was  doDe  during  the  past  fiscal  year  for  continuing  this  im- 
provement. 

The  two  former  appropriations,  aggregating  $20,000,  were  expended 
in  improving  the  westerly  section  of  Wappoo  cut,  known  as  Elliott's 
Out,  in  making  a  solid  cut  through  the  marsh  of  the  neck  of  the  bend 
known  as  Devil's  Elbow,  and  in  deepening  the  crooked  channel  between 
these  places.  Some  dredging  was  done  on  the  bar  at  the  entrance  into 
Wappo  Cut  from  Ashley  River.  A  dam  was  built  across  the  tidal 
branch  Earned  Pompey's  Cut,  and  a  number  of  snags  and  overhanging 
trees  were  removed.  A  minimum  draught  of  5J  feet  at  mean  low  water, 
eau  at  present  be  carried  through  the  entire  length  of  Wappoo  Cut 

The  engineer  officer  in  charge  does  not  think  that  acceptable  terras 
for  resuming  dredging  can  be  secured  until  an  additional  appropriation 
is  made. 

He  is  also  of  the  opinion  that  the  small  amount  of  the  appropriations 
and  the  long  delays  in  making  them  will  cause  an  increase  of  the  total 
cost  of  the  improvement. 

The  total  amount  expended  to  June  30, 1885,  is  $19,972.16. 

July  1, 1884,  amount  available $27  84 

Amount  appropriated  by  act  approved  July  5,  1884 3, 000  00 

3,0-27  84 
July  1,  1885,  amount  available 3,027  84 

{Amount  (estimated )  required  for  completion  of  ezistius  project 15, 000  00 
Amount  that  can  be  nrohtably  expended  in  fiscal  year  ending  June  30, 1887    15, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  2.) 

3.  Ashley  River,  South  Carolina. — Ashley  River  is  about  40  miles  in 
length  and  runs  in  a  generally  southeasterly  direction.  At  its  mouth 
the  city  of  Charleston  occupies  its  left  bank. 

The  only  appropriations  ever  made  by  Congress  for  improving  this 
river  were  those  of  June  14,  1880,  of  11,000;  March  3,  1881,  of  $1,500; 
and  July  6,  1884,  of  $2,000. 

The  plan  of  improvement  comprised — 

1.  The  removal  of  a  shoal  at  a  place  known  as  Accabee,  about  8  miles 
above  the  city  of  Charleston,  where,  according  to  survey  made  in  1873, 
there  was  then  only  9  feet  of  water  at  mean  low  tide ;  and 

2.  The  removal  of  a  shoal  just  below  the  Wando  Phosphate  Works, 
where  only  6  feet  of  water  was  found  at  low  tide. 

It  was  proposed  to  increase  the  draught  of  water  over  these  shoals 
by  dredging  to  ^  depth  of  from  10  to  11  feet  at  mean  low  tide.  The  cost 
of  the  project  was  estimated  at  $5,000. 

The  first  two  appropriations  were  expended  prior  to  June  30,  1882, 
in  dredging  a  channel  through  the  shallow  crossing  near  the  Wando 
works  of  over  1,000  feet  length,  100  feet  width,  and  an  improved  depth 
of  11  feet  at  mean  low  water.* 

Nothing  was  done  during  the  past  fiscal  year.  The  engineer  officer 
in  charge  thinks  it  possible  that  a  favorable  bid  may  be  obtained  dur- 
ing the  current  fiscal  year. 

An  examination  made  in  May,  1885,  has  shown  that  the  improved 
channel  at  the  Wando  works  remains  in  a  satisfactory  condition.  It  is 
doubted,  however,  whether  the  depths  established  there  can  be  perma- 
nently maintained  solely  by  the  scouring  power  of  the  river,  and  it  is 
expected  that  dredging  will  be  needed  from  time  to  time  unless  work^ 
of  contraction  are  constructed. 
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The  total  amoant  expended  to  June  30, 1885,  was  $2,445.43. 

July  1,  l^i4,  amount  available $85  07 

AnioQut  appropriated  by  act  approved  July  5,  18"'4 2, 000  00 

2,085  07 
Jaly  1, 1885,  amount  expended  daring  fiscal  year,  ezclnsive  of  outstanding 
Uabilities  July  1,  1884 30  50 

Jaly  1, 1885,  amount  available 2,054  57 

( Amount  (estimated)  required  for  completion  of  existing  project 1, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      1, 000  OG 
Submitted  in  compliance  witb  requirements  of  section  2  of  river  and  « 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  3.) 

4.  Edisto  River  J  South  Carolina. — Two  appropriations  have  been  made 
by  Congress  for  improving  Edisto  Biver,  Soath  Carolina,  aggregating 
113,000.  The  last  appropriation,  amounting  to  $5,000,  was  made  by 
act  approved  Jnly  5, 1884. 

The  Edisto  is  one  of  the  principal  rivers  in  South  Carolina.  It  is 
formed  by  the  junction  of  the  North  and  South  forks,  which  unite  in 
the  southern  part  of  Orangeburg  County.  The  South  Fork,  commonly 
known  as  the  South  Edisto,  is  the  main  river. 

The  obstructions  to  navigation  consist  of  numerous  bends,  logs,  snags^ 
OTerbanging  trees,  and  piles ;  also  of  shoals,  generally  of  sand,  but  in. 
some  places  of  hard  clay. 

The  plan  of  improvement  contemplates  the  establishment  of  a  safe 
naTigatioD  channel  at  all  seasons  of  the  year  for  light-draught  steam- 
boats from 'the  sea  to  the  junction  of  the  North  and  South  forks,  a  dis- 
tance of  183  miles,  and  from  that  point  to  Guinguard's  Landing,  77 
miles  higher  up,  for  rafts  and  flat-boats.  The  plan  embraces  enlarging 
and  c]earing»all  the  new  channels  now  in  progress  of  formation,  cutting 
off  bends,  shutting  off  lateral  arms  of  the  river,  removing  shoals,  snags, 
logs,  piles,  and  otSer  obstructions,  and  building  a  deflection  jetty.  The 
cost  of  the  project  is  estimated  at  $33,385. 

Prior  to  July  1, 1884,  a  considerable  number  of  snags,  trees,  and  piles 
which  obstructed  the  channel  were  removed  from  the  mouth  of  the 
Edisto  to  a  point  114  miles  higher  up.  A  narrow  cut-off*  through  the 
iieck  of  a  long  bend  was  widened  and  deepened  and  made  the  regular 
channel  of  the  river. 

During  the  last  fiscal  year  operations  were  carried  on  in  a  reach  of 
the  river  of  71  miles'  length  up  to  a  point  130  miles  from  its  mouth. 
The  work  done  comprised  the  removal  of  10,740  snags  and  overhang- 
ing trees,  the  closure  of  many  outlets  feeding  adjoining  swamps,  and  of 
incipient  cut-offs. 

The  improvement  thus  far  effected  has  directly  benefited  raft  naviga- 
tion. The  down-river  trips  of  vafts  can  now  be  performed  in  less  time 
and  with  greater  convenience. 

The  total  expenditures  to  June  30, 1885,  were  $12,629.86.  No  opera- 
tions can  be  carried  on  during  the  present  fiscal  year  for  want  of  funds. 

Jaly  1,  1884,  amonnt  available |1,860  20 

Amoant  appropriated  by  act  approved  July  5,  1884 5, 000  00 

6, 860  20 
JqIt  1, 168&,  amonnt  expended  during  fiscal  year,  exclusive  of  ontstanding 
Uabilities  July  1,  1884  6,490  06 

Jaly  1, 18e&,  amoant  available 370  14 
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(Amonut  (estimated)  required  for  completion  of  ezietin^  project $20,386  00 
AmoiiDtthat  can  be  profitably  expeuded  in;fiHcal  year  ending  J  nne  30, 1887    10,000  00 
Submitttd  in  compliance  witb  requirements  of  section  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  N  4.) 

5.  Salkiehatchie  River ^  South  Carolina, — ^The  work  of  improving  Sal- 
kiehatcbie  Kiver  has  thus  far  been  done  by  means  of  two  appropriations, 
-aggregating  $8,000,  made  by  acts  of  Congress  of  August  2, 1882,  and 
August  5.  1884,  respectively. 

The  Salkiehatchie,  known  as  the  Big  Salkiehatchie,  to  distinguish  it 
from  its  principal  tributary,  the  Little  Salkiehatchie,  rises  in  Aiken 
€onnty,*South  Carolina,  and  flows  into  the  Atlantic  Ocean.  The  two 
rivers  unite  about  80  miles  from  the  sea-coast.  The  lower  part  of  the 
river  is  known  as  the  Combahee.  Above  a  point  named  Hickory  Hill, 
about  44  miles  from  the  sea- coast,  the  river  is  obstructed  in  many  places 
by  piles,  logs,  and  sandshoals. 

The  project  of  improvement  contemplates  the  establishment  of  a  con- 
tinuous channel,  suitable  for  flat-boats  and  rafts,  from  a  point  5  miles 
above  Toby's  Bluff  down  to  Hickory  Hill,  a  distance  of  about  77  miles 
by  river. 

The  work  comprises  the  removal  of  logs,  shoals,  and  piles,  and  cutting 
a  navigable  channel  through  two  places  known  as  Murdoc  Sand  Drags 
and  Weekly  Sand  Drags,  where  the  river  at  present  is  divided  into 
numerous  small  streamlets  unfit  for  any  kind  of  navigation.  The  cost 
■of  the  project  is  estimated  at  118,000. 

Prior  to  July  1, 1884,  the  IJnited  States  snag-boat  Toccoa  cleared 
the  12mile  reach  of  the  river,  from  the  Charleston  and  Savannah  Bail- 
road  Bridge  dc»wn  to  Hickory  Hill,  from  piles  and  other  obstructions. 
A  large  number  of  snags,  logs,  and  trees  were  removed  from  the  reaches 
from  the  bridge  to  the  "Eoots"  a  distance  of  32  miles. 

During  the  past  fiscal  year  operations  were  carried  on-  between  the 
railroad  bridge  and  Braxton's  Ford,  a  total  length  of  80  miles;  9,490 
snags,  logs,  and  trees  were  taken  from  the  channel;  over  one  hundred 
outlets  were  closed,  many  projecting  points  cut  off,  and  the  channel 
straightened. 

The  improvement  of  about  33  miles'  length  of  river,  comprising  the 
lower  section  of  the  Salkiehatchie,  is  practically  completed,  and  raft 
navigation  has  been  greatly  benefited  by  the  work.  It  is  desirable  that 
the  necessary  funds  be  provided  by  Congress  to  finish  the  upper  section 
-of  the  river  in  conformity  to  the  project.  The  sum  of  $10,000  is  required 
for  the  purpose. 

The  total  expenditures  to  June  30, 1885,  were  $7,858.90. 

Jnly  1,  1884,  amount  available fl,410  35 

Amount  fippropriated  by  act  approved  July  5,  1684 3,000  00 

4,410  35 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstajiding 

liabilities  July  1,  18d4 4,269  25 

July  1,  1885,  amount  available 141  10 

f  Amount  (estimated)  required  for  completion  of  existing  project 10, 000  00 

j  Amount  that  can  be  protitably  expended  in  fiscal  year  endiugJune  :U),  1887    10,000  00 
\  Submitted  in  compliance  witb  requirements  of  section  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  N  5.) 

6.  Savannah  Harbor  and  River^  Georgia, — Operations  during  the  past 
fiscal  year  were  carried  on  in  conformity  to  the  enlarged  project  of 
January  16,  1882. 
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The  existing  plan  of  improvement  contemplates  the  establishment  of 
a  channel  from  Tybee  Roads  to  the  city  of  Savannah,  navigable  for  ves- 
sels of  22  feet  draught,  and  the  widening  of  the  river  opposite  the  city 
to  600  feet,  of  uniform  depth  with  the  balance  of  the  channel.  This  is  to 
be  accomplished  by  improving  the  north  channel  in  preference  to  the 
south  channel,  from  the  head  of  Elba  Island  to  the  head  of  Long  Island, 
closing  with  dams  all  the  lateral  channels  connecting  the  north  and 
fioath  channels  from  Elba  Island  to  Tybee  Boads;  coostracting  a  low 
dam  across  the  south  channel  above  Saint  Augustine  Greek,  in  order  to 
increase  the  volume  of  ebb-flow  down  the  north  channel ;  raising  the 
dam  at  the  Cross  Tides,  4  miles  above  the  city  of  Savannah,  to  a  higher 
level,  possibly  to  the  level  of  high  water ;  narrowing  the  river  between 
Savannah  and  Tybee  Boads  by  wing-dams  where  the  widths  are  exces- 
sive and  the  navigation  poor ;  constructing  a  low  jetty  or  training- wall 
from  some  point  on  either  Jones  or  Turtle  Island,  in  a  southeasterly 
direction  to  the  Ited  Light  Beacon;  and  protecting  Saint  Michael's 
Channel  below  that  beacon  by  a  similar  wall  or  by  some  other  device. 
Works  of  shore  protection  will  be  built,  and  dredging  done  whenever 
deemed  necessary.  The  estimated  cost  of  the  improvement,  according 
to  the  plan  submitted  January  16, 1882,  is  $730,000. 

The  following  is  a  summary  of  the  work  done  previous  to  July  1, 1884 : 

The  Cross  Tides  Dam  had  been  built  up  to  a  height  of  3  feet  above 
mean  low  water,  but  it  had  settled  below  that  level  in  consequence  of 
nnderscour ;  a  portion  of  the  old  King's  Island  Jetty  had  been  removed ; 
three  wing-dams  were  constructed  opposite  the  lower  part  of  the  city, 
and  a  fourth  lower  down,  near  the  lower  end  of  Fig  Island,  for  reducing 
the  width  of  the  water-way ;  a  training- wall  was  built  extending  6,000 
feet  down-stream  irom  the  lower  end  of  Fig  Island,  with  its  crest  about 
3  feet  above  low  water,  and  eleven  short  spur-jetties  added  to  the  wall  on 
its  channel  side;  a  submerged  dam  was  partly  built  across  the  south 
ebaunel  near  the  head  of  Elba  Island;  two  side  channels  northwest  and 
soatheast  of  Barnwell  Island  above  Elba  Island,  and  three  side  channels 
below  that  island  were  closed  by  dams:  a  wing-dam  was  constructed  to 
improve  the  channel  between  Barnwell  Island  No.  3  and  the  head  of  Elba 
Island;  one  pair  of  wing-dams  were  built  in  the  upper  portion  of  the 
north  channel  at  and  opposite  the  foot  of  Spirit  Island,  and  another  pair 
aome  distance  lower  down,  while  two  wing-dams  opposite  to  each  other 
were  commenced  near  the  lower  end  of  Elba  Island.  Nearly  half  a  mile 
lower  down  a  single  wing-dam  was  completed  for  two-thirds  of  its  pro- 
posed length.  Dredging  was.  done  at  numerous  points  of  the  river  from 
the  Cross  Tides  down  to  Tybee  Boads,  and  aggregated  1,560,119  cubic 
yards  of  material. 

Daring  the  past  fiscal  year  the  Gross  Tides  Dam  was  protected  from 
scour  by  an  apron  of  log  mattresses  and  stone  where  it  had  settled  and 
waA  raised  to  a  higher  level  with  fascines  and  stone.  Fig  Island  Jetty, 
which  had  settled  for  a  considerable  part  of  its  length,  was  raised  to  a 
height  of  about  5  feet  above  low  water  for  about  two-thirds  of  the 
length  deficient  in  height ;  the  pair  of  wing-dams  near  the  lower  end  of 
Elba  Island,  previously  commenced,  was  finished  a  pair  of  wing-(lams 
wftM  built  opposite  to  each  other,  to  improve  the  channel  at  the  lower 
end  of  the  '*  Cpper  Flats,"  and  another  pair  of  such  dams  was  completed 
in  the  lower  section  of  the  river,  designed  to  improve  Long  Island  Cross- 
ing, one  of  these  dams  starting  from  the  upper  end  of  Long  Island  and 
the  other  irom  the  opposite  shore  of  Jones's  Island.  A  dam  was  com- 
neneed,  intended  to  improve  the  ship-channel  northwest  of  Fort  Pulaski 
'  the  Oyster  Bed  Beacon ;  when  completed  it  will  extend  from  near 
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the  quarantine  station  at  the  westerly  end  of  the  Oyster  Bed  northwest 
to  Turtle  Island. 

The  material  removed  by  dredging  aggregated  98,114  cubic  yards,  of 
which  48,89G  cubic  yards  were  taken  from  the  channels  at  the  Oyster 
Bed  and  at  the  Upper  Flats,  and  the  balance  from  the  channel  at  '*  The 
Wrecks  "  and  in  front  of  the  lower  part  of  the  city. 

The  engineer  oflScer  in  charge  reports  the  condition  of  Savannah 
Harbor  and  River  in  regard  to  navigation  to  be  generally  very  satisfac- 
tory, and  to  be  better  than  at  any  former  period.  He  recommends  that 
a  liberal  appropriation  be  made  by  Congress  for  continuing,  if  not  com- 
pleting, this  important  work  of  improvement. 

During  the  present  fiscal  year  operations  will  be  carried  on  with  the 
balance  of  funds  on  hand  on  July  1, 1885.  It  is  intended  to  extend  and 
raise  the  new  dam  near  the  Oyster  Bed,  to  raise  where  necessary  the 
crests  of  Fig  Island  Jetty,  of  Big  Gap  Dam,  and  of  the  dam  at  Phil- 
brick's  Cut,  and  to  permanently  secure  the  work  at  Cross  Tides.  Dredg- 
ing will  probably  be  resumed  next  fall. 

The  total  estimated  cost  of  the  work  is  $1,212,000.  The  appropria- 
tions made  for  the  improvement  since  1874  now  aggregate  $882,000. 
The  total  expenditures  from  the  beginning  of  operations  to  June  30, 
1885,  were  $831,614.40. 

July  1,  1884,  amount  available 11,074  50 

Amoaut  appropriated  by  act  approved  July  5,  1884 200, 000  00 

201.074  50 
July  1,  1885,  amonnt  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1884 $11^,374  31 

July  1,  1885,  outstanding  liabilities 32, 314  59 

150,688  90 

July  1,  1885,  amount  available 50,3a'i  60 

{Amount  (estimated)  required  for  completion  of  existing  project 330, 000  0(> 
Amount  that  can  be  profitably  expended  in  tisfal  year  ending  June  30, 1887  330,  OOU  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1860  and  1867. 

(See  Appendix  N  6.) 

7.  Savannah  River,  Georgia. —  Three  appropriations,  aggregating 
$55,000,  have  been  made  by  Congress  for  improving  Savannah  River 
between  the  cities  of  ivugusta  and  Savannah  since  the  present  plan  of 
improvement  was  adopted.  On  this  section  of  the  river  navigation  was 
serionsly  obstructed  at  several  places  during  the  dry  season  by  exten- 
sive shoals  or  sand-bars,  with  only  2  or  3  feet  of  water  over  them,  and 
at  many  other  places  by  snags,  floating  and  overhanging  trees,  and 
piles. 

The  plan  of  improvement  contemplates  the  creation  of  a  low  river 
channel  of  5  feet  depth  over  all  shoals  of  less  depth,  and  clearing  the 
river  of  other  obstructions  to  navigation.  For  these  purposes  wing- 
dams  were  to  be  built  for  narrowing  the  river  where  the  widths  are  ex- 
cessive; deposit  of  silt  to  be  promoted  along  the  banks  by  light  hurdle 
works;  caving  banks  revetted  where  necessary;  projecting  points  to 
be  cut  away;  snags  and  other  obstructions  to  be  removed,  and  dredg- 
ing to  be  done  where  necessary  to  assist  the  formation  of  a  low- river 
channel. 

The  cost  of  the  project  is  estimated  at  $91 ,000. 

Prior  to  July  1,  1884,  operations  consisted  chiefly  in  the  construction 
of  a  suitable  snag-boat  and  in  the  improvement  of  Gardner's  Bar  and 
Course's  Bar,  just  below  the  city  of  Augusta,  by  means  of  wing-daius 
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ooBStructed  from  the  bank  opposite  to  the  city,  and  in  strengthening  the 
caving  banks  on  the  city  side.  The  work  on  Course's  Bar  was  not  com- 
pleted. The  snag-boat  was  employed  in  removing  a  considerable  num- 
ber of  snags,  piles,  floating  and  overhanging  trees,  some  wrecked  flats, 
and  other  obstrnctions. 

Daring  the  past  fiscal  year  two  wing-dams  previously  commenced  at 
Coursers  Bar  were  completed  and  two  new  ones  built.  The  channel 
crossing  at  Sand-Bar-Ferry  Bar,  4  miles  below  Augusta,  was  improved 
by  five  wing-dams.  At  Bluehouse  Bar,  6  miles  below  the  city,  two 
wing-dams  were  built,  to  reduce  the  excessive  width  of  the  river.  The 
snag-boat  was  employed  on  the  upper  reaches  of  the  river  down  to  a 
point  62  miles  below  Augusta.  Over  750  sn^gs,  stumps,  and  trees,  a 
few  piles,  and  the  wreck  of  a  fiat-boat  were  removed. 

The  engineer  officer  in  charge  reports  the  river  to  be  in  good  condi- 
tion for  low-water  navigation  from  Augusta  to  King  Creek  Gut-ofl,  a 
distance  of  118  miles,  with  the  exception  of  some  places  still  awaiting 
improvement  under  the  existing  project.  Obstructions  also  remain  to 
be  removed  from  the  lower  reaches  below  King  Creek. 

No  appropriation  was  made  for  continuing  the  work  during  the  pres- 
ent fiscal  year. 

The  total  expenditures  from  the  beginning  of  operations  to  June  ^0, 
1885,  including  surveys,  funds  for  which  were  provided  in  other  appro- 
priations, were  t56.985.83 

Jnly  1,  1884,  amount  available |1,044  12 

Amount  appropriated  by  act  approved  July  5,  1884 15,000  00 

•  16.041  12 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

oatstaodingliabilitics  JulyJ,  1884 }11,824  57 

Joly  1, 18^5,  outatandiDg  liabilities 3,705  :i8 

15,529  95 

Joly  1,  1885,  amount  available 514  17 

fAmount  (<^8timated)  required  for  completion  of  existing  project 36, 000  00 

J  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending;  jane  30,1^^87    :56,  OOO  00 
I  Submitted  in  compliance  with  requirenieuts  of  section  2  of  river  and 
I     harbor  acU  of  1866  and  1867. 

(See  Appendix  N  7.) 

8.  Savannah  River  above  Augtista,  Georgia. — No  operations  were  car- 
ried on  daring  the  past  fiscal  year,  as  no  appropriation  for  continuing 
the  improvement  had  been  made,  and  nothing  has  been  done  since  July, 
1883. 

Three  appropriations,  aggregating  $39,000,  have  been  made  by  Con- 
gress for  improving  this  portion  of  Savannah  River,  which  amount  has 
heen  expended,  with  the  exception  of  a  small  balance  still  on  hand,  for 
work  done  in  conforipity  to  the  first  of  two  projects  submitted  by  the 
engineer  officer  in  charge  under  date  of  February  8,  1879,  which  con- 
templates the  improvement  of  the  river  for  pole-boats  only  from  Au- 
gusta up  to  Trotter's  Shoals,  a  distance  of  64  miles.  The  cost  of  the 
project  was  estimated  at  $45,000.  The  obstruction  to  pole-boat  naviga- 
tion consisted  chiefly  in  rock  ledges  running  aeross  the  channel,  bowl- 
ders of  various  sizes,  and  shoals  of  gravel.  On  many  shoals  there  is 
bat  1  to  2  feet  of  water  during  low-river  stages. 

The  project  is  designed  to  create  a  clear  channel  of  30  feet  width  and 
3  feet  depth  at  low  water. 

At  oamerons  points  the  channel-way  was  improved,  especially  in  the 
lower  reaches.    From  the  canal  lock,  7  miles  above  the  city  of  Augusta, 
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to  Barkdale  Ferry,  a  distaDce  of  50  miles,  a  channel  was  established 
through  the  obstructions,  20  feet  wide  and  2J  feet  deep  at  summer  low 
water.  For  this  purpose  a  large  quantity  of  ledge-rock,  with  some 
bowlders  and  gravel,  had  to  be  removed  and  a  considerable  number  of 
wing-dams  built. 
The  total  expenditures  to  June  30, 1885,  were  $38,122.94 

July  1,  1884,  amount  available $877  06 

July  1,  1885,  amount  available 877  06 

Amount  (estimated)  required  for  completion  of  existing  project 6, 000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1(^66  and  1H67. 

(8ee  Appendix  N  8.) 

9.  Saint  Atigustitie  Creek  {Thunderbolt  River)^  Georgia. — No  work  has 
been  done  here  since  September,  1880,  and  no  appropriation  is  asked 
for. 

July  1,  1884,  amount  available |3,417  66 

July  1,  1885,  amount  available 3,417  66 

(See  Appendix  N  9.) 

10.  Romerly  Marshy  Oeorgia. — Two  appropriations  aggregating  $20,000 
have  been  made  by  Congress  for  improving  Romerly  Marsh.  The  act 
by  which  the  first  of  these  appropriations  was  provided  directed  that 
the  improvement  be  carried  on  *^by  the  route  designated  in  the  survey 
of  eu.irineer8  as  route  numbered  four.''  The  water  route  through  Rom- 
erly Marsh  forms  part  of  the  inland  passage  between  the  Savannah 
River,  Georgia,  and  Fernandina,  Florida.  The  marsh  is  situated  *be- 
tweeu  Wassaw  Sound  on  the  north  and  Ossabaw  Sound  on  the  south. 

The  existing  route  is  objectionable  from  its  Excessive  crookedness  and 
deHciency  in  depth  of  water.  Vessels  drawing  5  feet  of  water  cannot 
pass  through  on  less  than  half-tide. 

In  his  report  of  an  examination  of  Romerly  Marsh  the  engineer 
officer  in  charge  described  four  different  routes  that  might  be  adopted 
in  preference  to  the  existing  passage.  Either  one  of  the  lines  suggested 
was  designed  and  recommended  to  receive  a  low- water  depth  of  not  less 
than  7  feet  on  a  bottom  width  of  48  feet. 

Route  No.  4  named  in  the  act  is  the  most  easterly  one  of  those  exam- 
ined, and  nearest  to  the  ocean.  By  this  route  Dead  Man's  Hammock 
Creek,  which  flows  through  the  marsh  and  empties  into  Wassaw  Sound, 
is  to  be  connected  by  a  solid  cut  of  about  1,160  yards  length  with  Was- 
saw Creek,  which  flows  into  Odingsell  River  near  the  point  where  the 
latter  discharges  into  Ossabaw  Sound.  The  cost  of  establishing  Route 
No.  4  was  estimated  at  $38,720. 

Operations  prior  to  July  1,  1884,  were  carried  on  by  means  of  the  first 
appropriation  of  $10,000,  and  of  an  additional  sum  of  $5,000  contrib- 
uted by  the  Georgia  and  Florida  Steamboat  Company.  The  cut  was 
opened  to  a  length  of  1,660  feet,  about  one-half  the  ultimate  length. 
It  had  a  bottom  width  of  40  to  50  feet,  with  a  depth  of  7  feet  at  mean 
low  water.  On  the  surface  of  the  marsh  the  widths  varied  from  105  to 
135  feet. 

When  work  was  resumed  during  the  last  fiscal  year  under  the  second 
appropriation  of  $10,000  the  new  partial  cut  was  found  to  have  much  de- 
teriorated. It  had  shoaled  more  than  2  feet  through  its  entire  length, 
and  its  low-water  width  had  been  reduced  about  30  feet.  The  greater 
part  of  last  year's  work  had  necessarily  to  be  done  over  again  in  restor- 
ing to  the  cut  its  former  dimensions     The  actual  advance  of  the  out 
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toward  Wassaw  Creek  was  therefore  iusigniCLcautand  amounted  to  only 
70  feet. 

The  material  thas  far  removed  amounted  to  101,100  cubic  yards. 

With  the  balance  of  $3,847.37  available  July  1,  1885,  the  work  will  be 
continued  during  the  present  fiscal  year  according  to  the  adopted  plan. 

The  total  expenditure,  including  the  95,000  contributed  by  the  steam- 
boat company,  from  the  beginning  of  operations  to  June  30,  1885,  were 
121,156,63. 

The  engineer  ofBlcer  in  charge  states  that  the  final  cost  of  the  improve- 
ment will  exceed  the  estimate,  as  the  intermittent  method  of  supplying 
funds  delays  the  work  and  results  in  deterioration,  inasmuch  as  no 
benefit  can  be  derived  from  tidal  scour  until  the  cut  is  opened  entirely 
through. 

Julyl,  1884,  amount  avaiUble |29  41 

AmoDot  appropriated  b>  act  approvedJuly  5,  lt84 10,000  00 

10,029  41 
July  U  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstandinK  liabilities  July  1,  1884 $3,851  90 

Jttly  1, 1885,  outstanding  liabilities 2,334  14 

•  6, 186  04 

Jalyl,  1885^ amount  available ' 3,843  37 

I  Amount  (estimated)  required  for  completion  of  project 14, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1887    14, 000  00 
Submitted  in  compliance  witb  requirements  of  section  *Z  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  10.) 

11.  AUamaha  Riverj  Georgia. — For  the  improvement  of  Altamalia 
Rirer  three  appropriations  have  thus  far  been  made  by  Congress, 
amounting  in  the  aggregate  to  $35,000. 

The  Altamaha  is  the  most  important  river  lying  entirely  within  the 
State  of  Georgia.  It  is  formed  by  the  confluence  of  the  Oconee  and 
Ocmnlgee.  Its  length  is  155  miles.  It  has  a  southeasterly  course,  and 
empties  into  the  Atlantic  Ocean  through  Altamaha  Sound  below  the 
town  of  Darien.  It  has  been  badly  obstructed  by  rock  ledges,  sand- 
bars, and  snags ;  and  the  plan  of  improvement  provides  for  their  re- 
moval, so  as  to  secure  a  navigable  low-river  channel  80  feet  wide  and 
3  feet  deep,  at  a  cost  roughly  estimated  at  $60,000. 

Prior  to  July  1, 1884,  an  improved  channel  of  100  feet  width  and  4  feet 
depth  at  summer  low  water  was  opened  through  the  rock  bars  at  Town 
Bluff  and  Piney  Bluff,  If  and  19^  miles,  respectively,  below  the  junction 
of  the  Oconee  and  Ocmnlgee.  From  Darien  up  to  Ohoopee  White  Bluff, 
adistance  of  115  miles,  the  United  States  snag-boat  Toccoa  had  removed 
508  snags  and  leaning  trees  and  some  poles. 

During  the  past  fiscal  year  the  shallow  crossing  at  Beard's  Bluff,  63 
miles  below  the  confluence  of  the  Oconee  and  Ocmnlgee,  was  improved. 
A  training-wall  nearly  1,750  feet  in  length  was  built  to  reduce  the  ex- 
cessive width  of  the  river  at  this  point,  and  two  short  t^purs  were  added 
to  it  on  the  channel  side.  Opposite  the  lower  end  of  the  wall  th6  caving 
bank  was  protected  by  a  fascine  revetment. 

The  works  at  Beard's  Bluff  were  not  quite  finished  at  the  close  of  the 
fiscal  year.  The  United  States  snag-boat  Toccoa  removed  from  different 
parts  of  the  river  32  snags  and  logs  and  433  overhanging  trees. 

The  work  done  at  the  several  points  named,  where  the  channel  was 
cat  through  rock  ledger  or  guided  by  a  training.-wall,  and  in  the  fifty- 
five  mile  reach  from  Steamboat  Cut  to  Darien,  where  the  channel  has 
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been  cleared  by  the  snag-boat,  has  effected  a  material  improvement,  and 
has  greatly  benefited  the  lowriver  navigation.  At  other  reaches  of  the 
nver  some  further  work  is  needed  and  provided  for  in  the  existing  pro- 
ject before  a  clear  channel  will  exist  through  the  entire  length  of  the 
Altamaha. 

With  the  funds  on  hand  July  1,  1885,  the  work  at  Beard's  Bluff  will 
be  completed.  If  practicable  the  improvement  of  the  river  at  some 
other  point  may  be  commenced  in  conformity  to  the  existing  project. 

The  total  expenditures  to  June  30, 1885,  were  $32,085.34. 

July  1,  1^84,  ainoant  available J374  75 

AmouDt  appropriated  by  act  approved  July  5,  1884 15, 000  00 

15,374  75 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  l'^84 |9,265  00 

July  1,  1885,  outstanding  liabilities 3,195  09 

12,460  09 

July  1,  1885,  amount  available 2,914  66 

i  Amount  (estimated)  reouired  for  completion  of  existing  project 40, 000  00 
Amounttbat  can  be  pront ably  expended  in  fiscal  yearending  Jnue30, 1887    40, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  11.) 

12.  Brunswick  Harhor^  Georgia. — Operations  for  iiniw'oving  this  harbor 
were  carried  on  during  part  of  the  past  fiscal  year  in  general  comformity 
to  the  project  submitted  by  the  engineer  officer  in  charge  April  29, 1876, 
modified  in  his  annual  report  for  the  fiscal  year  ending  June  30,  1880. 

That  plan  comprises  the  construction  of  a  jetty  starting  from  the 
northeasterly  end  of  Buzzard's  Island  and  located  ai)|)roximately  paral- 
lel to  and  1,000  feet  distant  from  the  established  pier- head  line  on  the 
opposite  shore,  for  the  purpose  of  contracting  the  water-way  and  con- 
centrating the  current  upon  a  shoal  about  1  mile  bt-low  the  town  of 
Brunswick.  The  bottom  being  hard  and  tough,  expensive  dredging  has 
been  necessary. 

The  object  of  these  works  is  to  establish  and  permanently  maintain  a 
channel  not  less  than  15  feet  deep  at  mean  low  tide  over  the  shoal,  on 
which  heretofore  the  navigable  low- water  depth  was  only  9  feet.  The 
cost  of  the  project  was  estimated  at  $73,187.  This  estimate  did  not  in- 
clude works  that  might  eventually  be  needed  at  the  upper  end  of  Ea^st 
liiver,  a  loop  of  the  main  stream  on  which  Brunswick  is  situated. 

An  appropriation  of  $10,000  was  made  for  this  locality  in  1836,  and 
expended  in  dredging  on  the  shoal  referred  to. 

The  appropriations  made  for  carrying  out  the  existing  project,  in- 
cluding one  of  $10,000  made  by  the  act  approved  July  5,  1884,  aggre- 
gate $70,000. 

The  following  is  a  summary  of  the  work  done  to  June  30,  1884.  The 
main  line  of  the  jetty,  or  the  jetty  proper,  was  laid  to  a  length  of  4,199 
feet,  and  reaches  now  the  18foot  low-water  curve  of  the  main  stream, 
or  Turtle  Eiver.  At  the  upper  end  the  jetty  is  connected  with  the 
shore  by  a  spur  or  return  face  310  feet  in  length.  This  spur  and  the 
next  adjoining  780  feet  length  of  jetty  are  formed  of  palmetto  cribs, 
filled  with  brush  and  with  material  obtained  by  dredging,  and  topped 
oflf  with  riprap  stone.  The  outward  portion  of  the  jetty,  a  length  of 
3,419  linear  feet,  is  composed  of  double-raft  mattresses,  covered  with 
brush  and  riprap  stone.  The  ridge  of  the  stone  covering  upon  the 
crib-work  is  a  few  feet  below  the  level  of  low  water ;  that  of  the  mat- 
tresses reaches  up  to  that  level  for  the  greater  part  of  their  length,  but 
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j        in  approaching  the  outer  end  of  the  work  it  gradaally  drops  lower 

•       down. 

I  The  material  removed  by  dredging  aggregated  80,502  cabic  yards. 

I  The  dredging  operations  were  carried  on  upon  a  line  about  parallel  to 
tbe  jetty  and  720  feet  east  of  it.  Three  outs  were  made  through  the 
8hoal  to  a  low- water  depth  of  15  feet,  each  cut  being  from  4,400  to  4,800 
feet  in  length  and  from  20  to  25  feet  in  width.  A  fourth  cut  was  made 
to  a  length  of  about  1,500  feet  and  12  feet  depth  at  low  water. 

Daring  the  past  fiscal  ^ear  work  under  the  last  appropriation  of 
$10,000  was  confined  to  strengthening  and  raising  the  upper  end  of  the 
jetty  and  its  connection  with  the  shore,  or  the  return  face.  During  the 
enforced  suspension  of  operations  for  over  eighteen  months  the  over- 
pour  of  water  across  the  unfinished  return  face  had  produced  danger- 
ous scour  along  the  base  of  the  work.  To  stop  this  overflow  and  direct 
a  stronger  flow  of  water  to  the  ship-channel  an  apron  of  log  mattresses 
was  laid  along  the  base  of  the  return  face  and  the  adjacent  portion  of 
the  jetty.  The  first  named  work  .was  then  raised  by  mattresses  and  rip- 
rap stone  from  a  height  varying  from  2  or  3  feet  above  low  water  to  the 
level  of  high  water. 

The  deep  cuts  made  by  dredging  done  in  former  years  have  shoaled 
more  or  less,  owing  to  the  unfinished  condition  of  the  jetty.  The  work 
recently  done  seems  to  have  produced  good  effects ;  the  9-foot  low-water 
curve  between  the  jetty  and  the  opposite  line  of  wharves  has  increased 
in  width;  the  lower  12foot  cur^ie  has  extended  up  stream,  and  the 
depths  existing  in  the  channel  a  year  ago  have  been  maintained. 
The  total  expenditures  to  June  30, 1885,  were  $69,612.57. 
The  engineer  officer  in  charge  repeats  in  his  annual  report  the  state- 
ment previously  made  by  him  that  the  original  estimate  for  works  be- 
low the  city  of  Brunswick  needs  to  be  increased,  in  consequence  of  the 
largely  increased  cost  of  dredging,  small  appropriations,  and  frequent 
and  sometimes  long  stoppages  of  work.  In  his  opinion  the  works  at 
the  upper  end  of  Buzzard's  Island,  designed  for  permanently  augment- 
ing the  flow  of  water  from  Turtle  Eiver  into  Brunswick  River  should 
soon  be  commenced.  The  cost  of  all  the  works  proposed  to  be  con- 
structed both  above  and  below  the  city  is  now  estimated  at  $185,000.  An 
aggregate  sum  of  $70,000  has  already  been  provided  by  Congress  to  the 
present  time.  A  further  examination  of  the  upper  end  of  Buzzard's 
Island  may  render  a  revision  of  the  estimate  for  that  locality  necessary 

Jaly  1, 1884,  amount  avaUable $248  06 

Amount  appropriated  by  act  approvedJnly  5, 1884 10,000  00 

10,248  06 
July  1, 1885,  amoant  expended  daring  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1884 9,860  e^i 

July  1, 18t^.  amoant  available 387  43 

\r  Amount  (estimated)  required  for  completion  of  existing;  project 75, 000  00 
J  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1887    75, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  riVer  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  12.) 

13.  Entrance  to  Cumberland  Sound j  Georgia  and  Florida, — During  the 
past  fiscal  year  operations  have  been  carried  on  in  conformity  to  the 
plan  described  in  general  terms  in  a  report  of  the  engineer  officer  in 
charge  dated  June  30, 1879,  contained  in  Appendix  I  8,  Annual  Re- 
port of  the  Chief  of  Engineers  for  1879. 

The  project  consists  essentially  of  two  low  jetties  composed  of  riprap 
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stone  resting  on  a  broad  foundation  mattress  of  logs,  or  logs  and  brash, 
starting' respectively  from  the  opposite  shores  of  the  entrance,  and  ex- 
tending seaward  across  the  bar  upon  lines  so  directed  that  the  out^er 
ends  will  be  approximately  parallel  to  each  other,  and  from  3,000  to 
3,500  feet  apart,  or  such  distance  as  may  hereafter  be  adopted.  The 
estimated  cost  of  the  improvement,  with  two  long  jetties,  is  $2,071,023. 
They  are  calculated  to  maintain  a  low-water  depth  across  the  bar  of  not 
less  than  20  to  21  feet,  or  a  high-water  depth  of  26  to  27  feet.  Hereto- 
fore the  depth  on  the  bar  has  not  usually  exceeded  13  to  13^  feet  at 
mean  low  water,  and  at  times  has  been  as  low  as  11^  feet. 

The  following  work  has  been  done  to  the  present  time:  The  founda- 
tion-course of  the  north  jetty,  consisting  of  a  log  and  brush  mattress 
ballasted  with  riprap  stone,  has  reached  a  point  7,372  feet  from  the 
shore  of  Cumberland  Island.  Its  width  varies  from  25  to  52  feet,  and 
its  thickness,  through  log  and  brush,  from  19  to  22  inches.  A  second 
course  of  mattresses  of  similar  thickness,  from  20  to  25  feet  width,  cov- 
ered with  riprap  stone,  of  an  aggregate  length  of  1,490  feet,  was  laid 
upon  the  foundation-course  along  the  deeper  portions  of  Cumberland 
Channel.  Foundation  mattresses  for  two  spurs  were  also  laid  here  on 
the  south  side  of  the  jetty. 

On  June  30, 1885,  the  bottom  course  of  the  south  jetty,  to  which  work 
had  been  confined  durmg  the  past  fiscal  year,  had  reached  a  point  7,667 
feet  from  the  shore  end  of  Amelia  Island.  The  net  advance  of  the  work 
seaward  during  the  year  was  3,507  feet,  and  mattresses  of  2  fe«t  width 
and  about  18  inches  in  thickness  were  used  for  it.  For  previous  work 
on  this  jetty  their  widths  varied  from  40  to  87  feet.  The  present  sea- 
ward end  is  located  in  a  low-water  depth  of  about  18  feet.  Operations 
were  suspended  on  June  30, 1885,  the  appropriation  having  been  nearly 
exhausted. 

No  special  changes  in  the  condition  of  the  jetties  or  of  the  bar  since 
last  year's  report  are  noted,  except  that  the  shore-lines  near  the  land 
end  of  the  south  jetty  are  still  advancing  seaward.  A  resurvey  of  the 
bar,  which  has  been  ordered  to  be  made,  may  reveal  some  new  facts. 

The  engineer  officer  in  charge  calls  attention  to  the  fact  that  when 
operations  were  resumed  last  year,  a  period  of  about  twenty-one  months 
had  elapsed  during  which  no  work  had  been  done  on  this  improvement. 
He  says  that  all  the  appropriations  thus  far  made  for  it  aggregate  less 
than  one-eighth  of  the  estimated  cost,  and  that  at  such  a  rate  of  pro- 
viding the  requisite  funds  the  progress  of  the  work  will  be  exceedingly 
slow  and  unsatisfactory,  and  that,  besides,  from  this  cause  tiie  ultimate 
cost  of  the  project  will  be  greatly  increased. 

The  appropriations  now  aggregate  $255,000.  The  total  expenditures 
to  June  30, 1885,  were  $251,301.69. 

July  1,  1884,  amount  available 1813  78 

Amount  appropriated  by  act  approved  July  5,  1884 75,000  00 

75,813  78 
July  1, 1885,  amount  expended  durincr  fiscal  year,  exclusive  of 

outetandingliabilitiesJuly  1,1884 $55,276  02 

Julyl,  1885,  outstanding  liabilities 16,8J8  85 

72,115  47 


Julyl,  1885,  amount  available 3,698  31 

'Amount  (estimated)  required  for  completion  of  existing  project 1,806,023  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1887 600,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  act«  of  1866  and  1867. 

(See  Appendix  N  13.) 
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14.  Inside  passage  between  Femandina  and  Saint  John^s  River^  Florida. — 
Nothing  has  been  done  for  improving  this  route  since  the  last  suspen- 
sion of  operations,  on  December  1,  1880.  The  work  has  not  been  re- 
sumed, for  the  reason  given  by  the  engineer  officer  in  charge  that  there 
seemea  to  be  not  only  no  urgent  need  for  its  continuance,  but  no  pros- 
pect of  securing  any  permanent  improvement  from  the  expenditure  of 
small  appropriations. 

Jnly  1,  1884,  araonnt  available $4,434  45 

July  1,  18i^,  amouDt  available 4,434  45 

(See  Appendix  N  14.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT  TO  COMPLY  WITH 
B£QU£B£MENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  JULY  5, 
1884. 

The  following  locality  was  examined  by  the  local  engineer  in  charge, 
and  not  recommended  for  improvement : 

1.  Altamaha  River ^  Georgia,  from  Darien  to  its  nwuth. — Report  trans- 
mitted to  Congress,  and  printed  in  House  Ex.  Doc.  No.  260,  Forty- 
eighth  Congress,  second  session.    (See  also  Appendix  N  15.) 

And  it  appearing,  after  preliminary  examination  by  the  local  engi- 
neer, that  the  locality  was  worthy  of  improvement  by  the  General  Gov- 
ernment, Colonel  Gillmore  was  charged  with  an4  completed  the  follow- 
ing, the  results  of  which  were  transmitted  to  Congress,  and  printed  in 
House  Ex.  Doc.  No.  260,  Forty-eighth  Congress,  second  session : 

1.  Darien  Harbor^  Georgia, — (See  Appendixes  No.  16  and  No.  16.) 

Colonel  Gillmore  was  also  charged  with  the  preliminary  examination 
of  North  Fork  of  the  Edisto  River ,  in  the  counties  of  Orangeburg  and  Lex- 
ingtouj  South  Carolina.  His  rei)ort  on  this  examination  was  returned 
to  him,  at  his  request,  for  further  consideration,  and  will  be  duly  sub- 
mitted when  received. 

nfPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  STATE  OF  FLORIDA. 

Officer  in  charge,  Capt  W.  T.  Bossell,  Corps  of  Engineers.  Super- 
pervising  engineer,  Lieut.  Col.  D.  C.  Houston,  Corps  of  Engineers. 

1.  Saint  John^s  River,  Florida. — Operations  for  the  improvement  of 
this  channel  were  carried  on  from  September,  1884,  through  the  fiscal 
year,  in  conformity  with  the  plan  submitted  by  the  engineer  officer  in 
charge  June  30, 1879. 

The  plan  consists  essentially  in  the  construction  of  two  low  jetties, 
starting,  respectively,  from  the  opposite  shores  of  the  entrance,  and  so 
directed  that  the  outer  ends  on  the  bar  will  be  approximately  parallel 
to  and  about  1,600  or  1,800  feet  distant  from  each  other,  or  such 
amended  distance  as  shall  hereafter  be  adopted. 

By  means  of  these  works  it  is  expected  to  maintain  a  practicable  low- 
water  depth  of  15  feet  upon  the  bar,  where  previously  the  navigable  low- 
water  depth  has  not  usually  exceeded  6  to  7  feet. 

Prior  to  July  1, 1884,  the  foundation-course  of  the  north  jetty  was  laid 
for  a  length  of  1,115  feet,  beginning  on  the  shore  of  Fort  George  Island. 
The  mattresses  forming  that  course  were  log  rafts,  covered  with  brush 
or  poles,  overlaid  with  riprap  stone.  The  matresses  varied  from  19  to 
22^  inches  in  thickness,  through  log  and  brush  or  pole,  and  from  42  to 
60  feet  in  width. 

The  foundation-course  of  the  south  jetty  was  laid  to  an  aggregate 
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length  of  4,813  feet,  inclading  a  shore  branch  or  return  874  feet  in 
length. 

Additional  courses  were  laid  to  raise  this  jetty,  the  bottom  course 
varying  in  width  from  20  to  87  feet.  Eight  spur-jetties,  four  on  each 
side,  were  built  against  the  south  jetty,  to  arrest  the  scour  alongside 
the  work.  They  were  built  in  two  courses.  The  scouring  currents, 
both  parallel  to  and  across  the  south  jetty,  having  gradually  increased 
in  strength,  caused  a  large  portion  of  the  work  to  settle  considerably, 
and  special  measures  were  adopted  to  avert  the  danger  that  threatened 
the  structure. 

An  apron  of  revetting  mats  has  been  laid  on  both  sides  of  the  jetty  along 
the  south  side,  beginning  at  low-water  mark  and  extending  2,513  feet, 
and  varying  in  width  from  40  to  100  feet.  The  apron  on  the  north  side 
varies  in  width  from  80  to  100  feet,  and  extends  from  Spur  2,  north 
side,  a  distance  of  1,950  feet. 

As  an  extra  precaution,  the  comparatively  high  and  steep  portion  of 
the  jetty,  between  Spurs  2  and  3,  was  supported  on  the  south  side  for  a 
length  of  about  120  feet  by  a  sort  of  buttress,  built  up  of  six  courses  of 
mattresses,  each  well  covered  with  rip-rap  stone,  its  base  resting  on  the 
south  revetment  already  mentioned. 

During  the  past  fiscal  year  work  has  been  done  on  both  jetties.  The 
apron  revetments  of  south  jetty  have  been  extended  on  both  sides  sea- 
ward to  the  end  of  the  jetty,  as  it  existed  on  July  1,  1884. 

Tue  south  jetty  was  then  extended  seaward  by  mattresses,  varying  in 
width  from  110  to  120  feet,  for  a  distance  of  1,962  feet,  the  mattresses 
being  covered  with  liprap-stoue  to  a  depth  of  1  foot. 

The  north  jetty  has  been  extended  to  the  high- water  mark,  a  distance 
of  905  feet,  the  mattresses  varying  in  width  from  50  to  65  feet,  and  sea- 
ward a  distance  of  987  feet,  the  width  of  mattresses  being  100  feet.  All 
these  mattresses  are  covered  with  riprap  stone  to  a  depth  of  9  inches. 

The  engineer  officer  in  charge  states  that  owing  to  small  appropria 
tions  and  frequent  stoppages  of  work  the  cost  of  this  improvement  will 
be  considerably  in  excess  of  the  original  estimate. 

With  the  balance  of  the  appropriation  it  is  proposed  to  still  farther 
extend  the  foundation  course  of  the  north  jetty. 

The  appropriations  for  this  improvement  aggregate  $525,000.  The 
total  expenditures  to  June  30,  1885,  were  $494,074.05,  and  have  re- 
sulted in  forming  a  channel  between  the  proposed  positions  of  the  two 
jetties  with  a  least  depth  of  6.1  feet  at  mean  low  water  and  a  width  of 
about  400  feet. 

It  is  proposed  to  use  the  appropriation  asked  for  in  extending  the 
north  jetty  seaward  across  the  bar,  completing  the  south  jetty,  and  then 
building  up  the  north  jetty. 

July  1, 1884,  amount  available $2,163  96 

Amount  appropriated  by  act  approved  July  5,  1884 150,  OOO  00 

152,163  96 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding:  liabilities  July  1,  lb84 |92, 451  77 

July  1,  1885,  outtttanding liabilities 2©,786  24 

121, 238  01 

July  1,  1885,  amount  available 30,9«5  95 

(Amount  (estimated)  required  for  completion  of  existing  project 781,  409  00 
Amount  that  can  be  proiitably  expended  in  fiscal  year  enaing  June  30,1887  600, 0<^0  00 
Submitted  in  compliance  with  requirements  of  section  U  of  river  and 
harbor  acts  of  18bH  and  lci67. 

(See  Appendix  O  1.) 
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2.  Upper  Saint  John^s^River^  Florida. — By  the  river  and  harbor  act  of 
July  5,  1884,  the  sum  of  $5,000  was  appropriated  for  improving  the  Up- 
per Saint  John's  Biver«  Florida,  this  being  the  first  appropriation  made 
for  this  work. 

The  part  of  the  Saint  John's  Biver  referred  to  in  the  act  extends  from 
Lake  Monroe  to  the  head  of  Lake  George,  a  distance  of  about  45  miles. 
The  stream  has  sufficient  depth  for  the  class  of  vessels  adapted  to  navi- 
gate the  Upper  Saint  John's,  but  is  very  crooked. 

The  engineer  officer  then  in  charge,  October  5, 1883,  recommended  to 
confine  the  work  of  improvement  to  the  most  prominent  beo.ds,  estab- 
lishing a  straighter  channel  by  suitable  cut-offs,  to  be  made  6  feet  deep 
at  low-river  stage  and  100  feet  wide  at  the  bottom.  Two  estimates  were 
submitted,  one  for  straight  cut-offs,  at  a  cost  of  $43,000,  and  one  for 
corved  cut-offs,  at  a  cost  of  $38,800. 

The  work  would  consist  chiefly  in  dredging,  but  some  light  closure- 
dams  and  some  grubbing  will  also  be  required. 

The  work  was  advertised,  but  no  bids  were  received,  on  account  of  the 
unall  sum  appropriated,  and  operations  have  been  deferred  until  further 
appropriations  are  made. 

Amount  appropriated  by  ftbt  approved  Jalv  5, 18S4 *  $5,000  00 

Jnly  1, 18d5,  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 

liabUities  July  1, 18S4 20  79 

July  1, 1885,  amount  available i 4,979  21 

{Amount  (estimated)  requi^  for  completion  of  existing  project 33, 800  00 

AiBonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  33, 800  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  2.) 

3.  Volusia  Bavy  Florida. — Operations  have  been  carried  on  here  at 
intervals  since  December,  1880,  in  conformity  to  the  project  submitted 
by  the  engineer  ofificer  in  charge  July  16,  1879. 

Yolosia  Bar  is  located  at  the  southeast  end  of  Lake  George,  about 
162  miles  from  the  month  of  the  Saint  John's  Eiver,  at  a  point  where 
the  water  of  the  river  discharges  into  the  lake. 

The  plan  of  improvement  comprises  the  construction  of  two  converg- 
ing brush  and  stone  jetties,  with  a  view  of  establishing  and  maintaining 
a  channel  6  feet  deep  over  this  bar,  where  heretofore  the  low-water 
depth  had  occasionally  not  exceeded  3J^  to  4  feet.  The  cost  of  the  proj- 
ect was  estimated  at  (revised)  $25,000. 

The  following  work  has  thus  far  been  done,  viz :  The  west  jetty  now 
reaches  a  point  2,206  feet  fropn  shore.  It  is  generally  formed  of  a  single 
course  of  brush  mattresses  from  6  to  12  feet  in  width,  covered  with  broken 
stone,  except  at  its  outer  end,  where  a  length  of  159  feet  is  overlaid  with 
a  second  course  6  feet  wide. 

The  east  jett}'  has  been  carried  to  a  length  of  3,459  feet  from  shore. 
Its  shore  end  is  about  2,400  feet  from  that  of  the  west  jetty ;  it  con- 
verts towanl  it  as  it  approaches  the  bar.  The  outer  portions  of  both 
jetties  upon  the  bar  are  about  parallel  to  each  other  and  240  feet  apart. 

The  east  jetty  is  constructed  substantially  like  the  west  jetty ;  247 
linear  feet  of  its  extreme  outer  end  is  formed  of  two  courses  of  mat- 
tresses with  broken-stone  covering. 

The  piles  driven  in  clusters  to  confine  the  steamers  to  a  single  chan- 
nel were  all  knocked  down  or  broken. 

During  the  past  fiscal  year  the  broken  piles  have  been  removed,  new 
piles  driven,  and  75  cubic  yards  of  rock  put  on  low  plac^  in  the  east 
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jetty;  158  piles  were  driven  in  clusters  and  cbained,  and  19  broken  piles 
removed. 

The  a|»propnations  for  this  improvement  have  a^prregated  $17,500. 
The  total  expenditures  to  June  30,  1885,  were  $17,337.51,  and  have  re- 
sulted in  forming  and  maintaining  a  channel  between  the  jetties  with  a 
least  depth  of  5J  feet  and  width  of  about  70  feet.  The  balance  availa- 
ble and  appropriation  asked  are  to  be  used  for  j*aising  and  extending 
the  jetties  and  finishing  the  improvement  as  projected. 

July  1,1884,  amount  available $430  96 

Amount  appropriated  by  act  approved  July  5, 1884 2,  U(J0  00 

'A430  96 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1.1884 2,268  47 

Jnly  1,1886.  amount  available 162  49 

(Amount  (^rsfimafed)  required  for  completion  of  existinf;  project 7,5U0  6o 
Amount  tuat  can  be  prnntably  expanded  in  iincal  year  endings  June  30, 1887      7,500  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  3.) 

4.  Apalachicola  Bay^  Florida. — The  present  project  for  this  improve- 
ment was  adopted  in  1880,  the  object  being  to  aflbrd  a  channel  of  en- 
trance from  A]mlachicola  Bay  into  Apalachicola  Hiver,  up  to  the 
wharves  of  the  city  of  Apalachicohi,  100  feet  wide  and  IL  feet  deep  at 
mean  low  water.  Before  the  improvement  was  begun  the  channel  bad 
an  available  depth  of  4  feet. 

The  amount  expended  to  June  30, 1885,  is  $54,284.37,  and  has  resulted 
in  giving  a  channel  of  60  feet  in  width  and  7.5  feet  depth  through  the 
bar. 

An  examination  made  before  work  was  begun  during  the  past  fiscal 
year  showed  that  the  cut  previously  dredged  had  filled  in  places,  giv- 
ing an  available  channel  of  7  feet  only.  Dredging  was  applied  to  the 
crest  of  the  bar,  the  cut  being  made  60  feet  wide  and  9  feet  deep  at 
mean  low  water. 

The  appropriation  was  exhausted  before  the  cut  could  be  carried  en- 
tirely through  the  bar.  The  amount  asked  for  is  to  be  apfilied  to  deepr 
ening,  widening,  and  extending  the  cut  iu  accordance  with  the  project. 

Amount  appropriated  by  act  approved  J  oly  5,  1H84 910,000  00 

July  1, 18Hr>,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 9,284  37 

July  1,  1885,  amount  available 715  63 

(Amount  (estimated)  required  for  completion  of  existing  project 4.'),  iHfO  00 
Amount  that  can  be  pron  tably  expended  in  fiscal  year  ending  J  nne  30, 1887    45,  OOO  00 
Submitted  in  compliance  "with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  4.) 

5.  Tampa  Bay^  Florida. — ^The  present  project  for  the  improvement  of 
this  harbor  was  adopted  in  1880,  the  object  being  to  afford  a  channel 
from  Tampa  Bay  through  the  bar  at  the  mouth  of  the  Hillsboroufi^h 
River  150  feet  wide  and  D  feet  deep  at  mean  low  water,  and  of  tbe 
Bame  depth  and  200  feet  wide  up  the  river  to  the  port  of  Tampa. 

The  channel  before  improvement  was  begun  had  an  avaitable  depth 
of  only  5  feet. 

Under  the  appropriation  of  July  5, 1884,  a  contract  has  been  made  by 
which  a  channel  is  to  be  dredged  in  Hillsborough  Hiver  of  a  width,  of 
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150  feet  and  depth  of  9  feet  at  mean  low  water,  and  from  thence  of  the 
same  depth  and  GO  feet  wide  as  far  as  the  a]>propriation  will  permit. 

Work  was  begun  nnder  this  contract  on  May  2J),  and  up  to  June  30, 
1885,  has  resulted  in  dredging:  a  channel  150  feet  wide  and  588  feet 
long  to  the  required  depth.  The  amount  available  and  appropriation 
askpd  for  are  to  be  ai>plied  to  continuing  the  improvement  as  i)rojected. 

Tbe  amount  expended  to  June  30,  1885,  is  $47,81)1.50,  and  has  re- 
sulted in  securing  a  channel  150  feet  wide  in  the  UiUsboi-ough  River, 
and  a  somewhat  narrow  channel  from  the  mouth  of  the  river  to  the  deep 
water  of  the  bay,  with  a  depth  of  9  feet  at  mean  low  water,  with  the 
exception  of  several  shoals  where  the  depth  is  only  about  7^  feet. 

•Anioant  appropriated  by  act  approvetl  July  5,  1884 $2 -»,  000  00 

Jaly  1,  18k),  aiiionnt;  expended  during  fiscal  yeafi  excluHive  of 

ourstandiug  liabilities  July  1, 1884 >981  96 

July  1,  1885,  outstandiog  liabilities 6,819  54 

7,801  50 

July  1, 1885,  amount  available 12,198  50 

! Amount  (estimated)  required  for  completion  of  existing  project 37,  OOU  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887    37, 000  00 
Submitted  in  compliance  tvitb  requirements  of  section  2  of  river  and 
harbor  acts  of  l(s66  and  1867. 

(See  Appendix  O  5.) 

6.  Suwanee  River,  Florida. — ^The  present  project  for  the  improvement 
of  this  river  was  adopted  in  1880,  the  object  being  to  afford  a  channel 
of  entrance  througli  the  east  and  west  passes  from  Suwauee  Bay  into 
Suwanee  River  of  navigable  width  and  of  not  less  than  5  feet  depth  at 
mean  low  water,  and  to  improve  the  river  above  so  a«  to  give  a  channel 
500  feet  wide  with  a  least  depth  of  4  feet  from  Roland's  Bluff  to  Ella- 
ville.  Before  the  improvement  was  begun  the  channel  across  the  bar 
bad  an  available  depth  of  3  feet^  from  inside  the  bar  to  Roland's  Bluff 
there  was  a  least  de])th  of  5  feet,  and  from  Roland's  Bluff  up  to  Ella- 
ville  a  least  depth  of  1^  feet.  The  river  above  its  mouth  is  much  ob- 
structed with  snags  and  overhanging  trees. 

The  amount  expended  up  to  June  30,  1885,  is  $15,083.76,  and  has 
resulted  in  obtaining  channels  through  East  Pass  into  Suwanee  Bay,  of 
60  feet  in  width  and  4  feet  in  depth  at  mean  low  water. 

It  is  proposed  to  apply  the  balance  available  in  continuing  the  dredg- 
ing of  channel  at  East  Pass. 

The  appropriation  asked  for  will  be  applied  to  carrying  on  the  proj- 
ect for  improving  the  river  above  its  mouth. 

Amonnt  appropriated  by  act  approved  July  5,  1884 $5,000  00 

July  1,  1885,  amount  expended  daring  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $507  30 

July  1,1885,  outstanding  liabilities 2,176  46 

2,683  76 

July  1.  1885,  amount  available '. 2,316  24 

r  Amount  (estimated)  required  for  completion  of  existing  project 37, 158  00 

i  Amount  that  can  be  profitably  expendeii  in  fiscal  year  ending  J  iine  30, 1887    37, 000  00 
1  Sabniitted  iu  compliauce  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  6.) 

7.  Key  West  Harbor,  Florida. — The  present  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1882,  the  object  being  to  afford  a 
channel  of  entrance  from  theGulf  of  Mexico  into  the  northwest  chan- 
nel to  Key  West  so  as  to  give  a  depth  of  17  feet  at  mean  low  water. 
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The  principal  object  to  be  gained  by  tbe  improvement  is  in  the  great 
saving  in  distance  for  all  vessels  plying  between  Key  West  and  the 
Gulf  ports. 

The  amount  expended  to  June  30, 1885,  is  $25,000,  and  has  resulted 
in  cutting  a  channel  entirely  through  the  bar  60  feet  in  width  at  tbe 
bottom  and  65  feet  at  the  top,  with  a  depth  of  16  feet  at  mean  low  water. 

From  the  soundings  taken  on  tbe  mail  steamer  using  this  channel  it 
is  believed  that  this  cut  has  filled,  and  that  there  now  exists  a  channel- 
way  with  only  an  available  depth  of  11  feet  at  mean  low  water. 

An  appropriation  of  $3,500  is  asked  to  make  a  further  examination 
of  this  harbor. 

! Amount  (estimated)  required  for  oompletiou  of  existing  project $115,000  00 
Amount  that  can  be  profitably  expended  i  n  fiscal  year  ending  June  30, 1887      3, 500  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  7.) 

8.  Pease  Creeks  Florida. — The  project  for  the  improvement  of  this 
stream,  adopted  in  1881,  is  to  improve  it  for  high-water  navigation  by 
the  removal  of  snags,  overhanging  trees,  and  loose  rocks  from  the  chan- 
nel from  its  month  up  to  Fort  Meade. 

The  amonnt  expended  to  June  30, 1885,  is  $10,453.18,  and  has  resulted 
in  the  improvement  of  about  64  miles  of  the  river  from  its  month  up- 
stream. 

During  the  past  fiscal  year  nothing  has  been  done  except  caring  for 
the  public  property,  the  small  balance  available  rendering  any  work 
impossible. 

The  balance  available  and  the  appropriation  asked  for  are  to  be  ap- 
plied to  the  care  and  preservation  of  the  public  property  and  to  con- 
tinue the  improvement  up  towards  Fort  Meade. 

Before  the  improvement  the  stream  was  of  generally  sufficient  width 
and  depth,  but  much  obstructed. 

July  1,1884,  amount  available f636  82 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  ontstandinff 
liabilities  July  1,  1884 90  00 

Jnly  1, 1885,  amount  available 546  82 

! Amount  (estimated)  required  for  completion  of  existiuf  project f»,  700  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887       5, 700  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
liarbor  acts  of  1866  and  1867. 

(See  Appendix  O  8.) 

9.  Harbor  at  Cedar  Keys^  Florida, — ^The  present  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1884.  It  consists  in  catting  a 
channel,  by  dredging  and  rock  excavation,  200  feet  wide  and  10^  feet 
deep  at  mean  low  water,  through  the  Middle  Gronnd. 

By  act  approved  July  5, 1884,  an  appropriation  of  $5,000  was  made 
to  carry  on  this  work,  tbe  only  appropriation  under  this  project. 

Under  a  former  project  a  channel  was  dredged  from  the  wharves  at 
Cedar  Keys  to  the  deep  water  of  the  Gulf  to  a  least  depth  of  11^  feet  at 
mean  low  water  and  a  width  of  200  feet.  An  examination  made  in  188S 
showed  that  tbis  channel  had  retained  its  depth  except  in  tlie  Middle 
Ground. 

During  the  past  fiscal  year  a  contract  was  made  for  dredging  and  rook 
excavation  in  accordance  with  project.  The  time  for  commencement  of 
this  work  having  been  extended,  no  work  has  been  done  during  tbe  year. 
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The  amoant  expended  daring  the  year  was  $197.45,  in  making  snch 
examination  as  was  necessary  to  lay  out  the  work  and  for  advertising. 

The  balance  available  and  appropriation  asked  are  to  be  used  in  ex- 
tending and  widening  the  cut  according  to  the  projects. 

Amount  appropriated  by  act  approved  July  5, 1884 $5, 000  00 

July  1, 1885,  amount  expended  dni-ing  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884..., 197  45 

July  1,1885,  amount  available 4,802  56 

(Amount  (estimated)  required  for  completion  of  existing  project 20, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    20, 000  00 
Sabmilted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  9.) 

10.  Manatee  River,  Florida. — The  present  project  for  the  improvement 
of  this  river  was  adopted  in  1882,  the  object  being  to  afford  a  channel 
of  entrance  from  Tampa  Bay  into  Manatee  River  so  as  to  give  a  depth 
of  13  feet  at  mean  low  water  from  Tampa  Bay  np  the  river  to  Shaw's 
and  McNeil's  Point.  The  least  depth  on  the  bar  at  the  mouth  of  the 
river  before  the  improvement  was  8  feet  at  mean  low  water,  not  saffl- 
cient  for  the  class  of  vessels  engaged  in  the  commerce  between  the  river 
and  ontside  ports. 

The  amoant  expended  to  June  30, 1885,  is  $12,000,  and  has  resnlted  in 
securing  a  channel  2,150  feet  in  length,  1,750  feet  of  which  has  a  depth 
of  12J  feet  and  a  width  of  60  feet,  and  400  feet  has  a  depth  of  11}  and 
width  of  35  feet,  through  the  bar  at  the  entrance  of  the  river  from  Tampa 
Bay. 

There  being  no  funds  available,  no  work  has  been  done  during  the 
past  fiscal  year. 

The  appropriation  asked  for  is  to  be  applied  to  continuing  the  im- 
provement in  accordance  with  the  project,  extending,  widening,  and 
deepening  the  cut  by  dredging. 

'Amonnt  (estimated)  required  for  completion  of  existing  project $58,000  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 

1887 , 58.000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
barber  acts  of  1866  and  1867. 

(See  Appendix  O  10.) 

11.  Galoosahatchee  River,  Florida. — ^The  present  project  for  the  im- 
provement of  this  river  was  adopted  in  1882,  the  object  being  to  so  im- 
prove the  river  from  the  bar  at  the  mouth  up  to  Fort  Mt^yers  as  to  ao- 
oommodate  vessels  of  6  feet  draught. 

The  amount  expended  up  to  June  30,  1885,  is  $5,570.49,  and  has  re- 
sulted in  improving  the  bar  at  mouth  of  the  river,  giving  a  channel 
46pth  of  9  feet  at  mean  low  water  where  there  was  only  5|^feet  before. 

During  the  past  fiscal  year  a  re-examination  has  been  made  and  a 
contract  entered  into  for  carrying  the  improvement  on  in  continuation 
of  the  project. 

The  amount  available  and  the  appropriation  asked  for  are  to  be  ap- 
plied to  continuing  the  improvement  in  accordance  with  the  project  by 
dredging. 

Amoont  appropriated  by  act  approved  July  5,  1884 |5,000  00 

July  1, 18(&,  abionnt.expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  Via84 ,!         544  71 

July  1,18K,  amount  available 4,455  29 
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{Amount  (estimated)  required  for  completion  of  existing  project |13,400  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  yeai  ending.)  uneSO,  1887     13,000  00 
Submitt«d  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  11.) 

12.  Apalachicola  River,  Florida, — ^Tho  project  for  the  improvement  of 
this  river  was  adopted  in  1874,  the  object  being  to  afford  a  channel  of 
6  feet  depth  and  navigable  width  its  whole  length,  avoiding  the  worse 
portions  by  utilizing  Styx  River  and  Moccasin  Slough.  The  channel  at 
that  time  had  sufficient  depth  and  generally  sufficient  width,  but  was 
obstructed  by  snags  and  overhanging  trees ;  but  the  portion  through 
Moccasin  Slough  was  narrow,  crooked,  and  difficult. 

The  amount  expended  to  June  30,  1885,  is  $37,244.51,  and  has  re- 
sulted in  the  complete  execution  of  the  ))roject,  and,  in  addition,  the 
opening  of  Chipola  Cutoff  to  White's  Bluff,  a  distance  of  9  miles,  the 
widenuig  of  the  canal  at  Moccasin  Slough,  and  the  removal  from  the 
river  of  the  yearly  accumulation  of  snags,  logs,  and  sunken  timber. 

The  river  having  been  carefully  tione  over  during  the  latter  part  of 
the  fiscal  year  188;^-'84,  it  was  not  deemed  necessary,  after  an  examina- 
tion, to  do  any  work  during  the  pnst  fiscal  year,  but  during  the  present 
low  stage  of  the  river  it  is  intended  to  go  over  it  and  remove  whatever 
obstructions  have  accumulated  during  the  year.  The  amonnt  available 
and  the  appropriation  a^ked  for  are  to  be  applied  to  maintaining  the 
improvement  as  completed. 

July  1,  1884,  amount  avaHable |1,310  96 

Amount  appropriated  by  act  approved  July  5,  1884 1,000  00 

2,310  96 
July  1,  1885,  amount  expended  during  fiscal  yeiir,  exclusive  of  ontstandinsr 
liabilities  July  1,  1884 55  20 

Julyl,  1885,  amount  available 2,255  76 

{Amount  (estimated)  required  for  preservation  of  improvement 2,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887  2, 000  00 
Submitted  in  compliance  with  requirements  oif  seclion  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  12.) 

13.  Withlacoochee  River j  Florida. — The  project  for  this  improvement, 
adopted  in  1881,  is  to  improve  the  river  by  the  removal  of  snags,  loose 
rocks,  and  overhanging  trees,  the  deepening  of  some  of  the  worst  shoals 
and  of  a  bar  at  the  mouth  of  the  river,  so  as  to  enable  bocats  drawing  2 
feet  of  water  to  navigate  the  river  during  about  half  the  year. 

The  amount  expended  to  June  30,  1885,  is  $10,051.20,  and  has  re- 
sulted in  improving  the  river  from  its  mouth  to  Lake  Panasofkee.  la 
many  places  along  the  route,  however,  the  width  and  depth  are  20  feet 
and  2  feet.    These  must  in  time  be  enlatged. 

The  balance  available  and  the  appropriation  asked  for  are  to  be  ap- 
plied to  the  care  and  preservation  of  the  public  property  and  coutinuio^^ 
the  improvement. 

Amount  appropriated  by  act  approved  July  5,  1884 $3, 000  00 

July  1.  18^5«  amount  expended  during  tiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 92,541  20 

July  1,  18c5,  outstanding  lialjilities 30  00 

2,571  20 

July  1,  1885,  amount  available 428  80 
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(Amount  (estimated)  reqnired  for  completion  of  ex istinfc  project $13,400  00. 
Amount  that  can  lie  protitably  expendiHl  in  fiscal  }'eur  endin*;  June  30, 1887    13, 400  00 
Snbniitted  in  cotupliauce  With  re(]uirement8  of  section  *2  of  river  and 
harbor  acts  of  1836  and  ld67. 

(See  Appendix  O  13.) 

14;.  Removing  ttunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion.— Notice  was  published  to  all  parties  interested  in  the  wreck  and 
csiriro  of  the  steamer  Dictator,  frirmingan  obstruction  to  the  navigation 
of  the  harbor  of  Tampa,  to  remove  the  same. 

This  was  replied  to  by  the  owneis  that  they  would  entirely  remove 
the  wreck  and  cargo. 

(See  Appendix  O  14.) 

BXAlffTNATIONS  AND  SURVEYS  FOR  IMPROVEMRNT  TO  COMPLY  WITH 
REQUEREHEMTS  OF  THE  RIVER  AND  HARBuR  AOT  OF  JULY  5, 
1884. 

The  following  localities  were  examined  by  the  local  engineer  in  charge 
and  not  recommended  for  improvement: 

1.  Anchte  Harbor,  Florida. — (See  Appendix  O  15.) 

2.  Wekica  River,  Florida. — (See  Appendix  O  16.) 

3.  Saint  Auguntine  Harbor,  Florida. — (See  Appendix  O  17.) 

4.  Amelia  Rirer,  Florida. — (See  Appendix  O  18.) 

5.  Charlotte  Harbor,  Florida, — (See  Appendix  O  19.) 

Keports  on  the  above  examinations  were  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  71,  Forty- eighth  Congress,  second  sed- 
fiion. 

And  it  appearing,  after  preliminary  examination  by  the  local  engineer, 
that  the  locality  was  worthy  of  improvement  by  the  General  Govern- 
ment, Captain  Rossell  was  charged  with  and  completed  the  following: 

1.  Mostquito  In'et,  Florida. — (See  Appendix  O  20.) 

The  following  locality  was,  after  a  )>reliminary  examination,  reported 
by  the  Itical  engineer  as  worthy  of  improvement: 

2.  FtPT  canal  and  inland  communication  from  the  Saint  John*s  RiveTj 
ikrovgh  Mosquito  Lagoon  and  Indian  River^  to  Jupiter  Inlet  and  Lake 
Worth,  FloriJa.—{^e  Appendix  O  21.)  ^ 

IHPROYEMENT  OF  CERTAIN  RIVERS  IN  THE  STATES  OF  aEORGIA, 
FLORIDA,  AND  ALABAMA — IMPROVEMENT  OP  THE  HARBOR  AT  PBN- 
8ACOLA. 

Officer  in  charge,  Capt.  R.  L.  Hoxie,  Corps  of  Engineers.  Supervising 
engineer,  Lieut.  Col.  D.  C.  Houston,  Corps  of  Engineers. 

1.  Ocmulgee  RircTy  Oeorgia. — The  Ocmulgee  and  the  Oconee  rivers 
form  the  Altamaha.  These  three  rivers  constitute  the  principal  water 
highways  of  the  State,  and  furnish  a  natural  outlet  for  the  lumber,  cot 
ton,  and  othi'r  products  of  Central  Georgia.  During  the  first  half  ol 
this  century  Georgia  appropriated  at  least  $60,000  for  the  improvement 
of  this  river. 

The  present  plan  of  improvement  is  based  upon  an  examination  made 
in  1875,  when  the  obstructions  were  found  to  be  snags,  sand  and  gravel 
bars,  rock  reefs,  overhanging  trees,  and  submerged  rafts,  in  a  shifting 
and  tortnous  channel,  with  a  varying  depth  of  from  22  inches  to  4  feet 
at  low  water.  The  project  for  the  improvement  of  the  river  contem 
plates  the  removal  of  these  obstructions. 
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-  The  expenditure,  up  to  June  30,  1885,  of  $55,007.42  has  resulted  in 
securing  a  good  navigable  channel  at  low  water  between  Hawkinsville 
and  the  junction  of  the  Oconee,  while  many  of  the  most  serious  ob- 
structions have  been  removed.  During  the  past  year  but  little  work 
was  done  on  this  river,  and  that  at  Big  Eddy,  near  Jacksonville,  where 
a  difficult  channel  was  replaced  by  one  80  feet  wide  and  10  feet  deep  at 
low  water.  The  limited  appropriation  for  this  work  and  for  the  Oconee 
suggested,  as  a  measure  of  economy,  combination  of  the  working  forces 
of  these  two  rivers  upon  each  river  in  succession.  The  Oconee  was 
worked  during  the  past  season.  The  Ocmulgee  will  be  worked  during 
the  present  summer. 

The  appropriation  available  and  that  herein  asked  for  can  be  profit- 
ably expended  in  the  proposed  improvement  of  the  river  channel. 

July  1.  1884,  amount  available $12  14 

Amount  appropriated  by  act  approved  July  5,  1884, 3,000  00 

3,012  14 
July  1,  1885,  amount  expended  during  fiscal  year,  ezcluBlve  of 

outstanding  liabilitiee  July  1,  1884 |635  53 

July  1,  1885,  oatatanding  liabilities 384  03 

1,019  56 

July  1, 1885,  amount  available 1,992  58 

i Amount  (estimated)  required  for  completion  of  existing  project 30, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1887    15, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  1.) 

2.  Oconee  River^  Oeorgia, — This  river  rises  in  Northeast  Georgia,  flows 
past  Milledgeville  and  Dublin,  and  joins  the  Ocmulgee  in  the  southern 
part  of  the  State,  forming  the  Altamaha.  The  State  of  Georgia  has 
expended  about  $35,000  for  its  improvement.  The  first  examination 
made  by  the  authority  of  the  United  States  was  in  1874,  and  a  plan 
of  improvement  was  subsequently  adopted  which  contemplated  the 
removal  of  obstructions  from  the  channel  and  blasting  through  rock 
reef8,  where  necessary,  in  order  to  secure  a  depth  of  about  3  feet  at 
low  water  from  the  mouth  of  the  river  to  Milledgeville,  Oa.  The  result 
of  the  work  done  up  to  June  30, 1885,  has  been  to  enable  steamboats 
navigating  this  river  to  run  on  a  stage  of  water  4  feet  lower  than  that 
at  which  navigation  was  possible  before  improvement.  The  amount 
expended  up  to  June  30,  1885,  is  $23,459.36. 

The  appropriation  available  and  that  herein  asked  for  can  be  profit- 
ably expended  in  the  proposed  improvement  of  the  river  channel. 

July  1,  18c»4,  amount  available $479  IM 

Amount  appropriated  by  act  approved  July  5, 1884 3,000  00 

3,472  84 
July  1,  1885,  amount  expended  during  fiscal  year,  exoluaive  of 

outstandiuK  liabUitiea  July  1,  1884  ..  |3,1S0  OS 

July  1, 1885,  outatanding  liabilitiea 311  58 

— ^— — —      3, 431  60 

July  1,  1885,  amount  available , 40  64 

(Amount  (estimated)  reanired  for  completion  of  existing  project 30, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887    15, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harboractsof  1866  aud  1867.                                                        .i   . 

(See  Appendix  P  2.)  • 
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3.  Flint  Rioer^  Oeorgid, — ^The  present  project  for  tbe  improvement  of 
this  river  waa  adopted  in  1873  and  modified  in  1880,  the  object  of  the 
original  project  being  to  afford  a  channel  100  feet  wide  and  3  feet  deep 
at  ordinary  low  water  from  its  month  np  to  Albany,  Ga.,  and  the  modifi- 
cation to  improve  for  high-water  navigation  that  portion  of  the  river  be- 
tween Albany  and  Mon  teznma ,  about  1 00  miles  above.  The  chan  nel  before 
the  improvement  was  commenced  was  only  navigable  at  low  water  from 
its  mouth  up  to  Bainbridge,  and  even  that  porti«>n  was  narrow,  crooked, 
and  dangerous.  The  expenditure  to  June  30, 1885,  of  $84,373.76  has 
resalted  in  obtaining  a  completed  bigh-water  channel  from  its  mouth  np 
to  Albany;  a  completed  low  water  channel  of  the  projected  width  and 
depth  from  its  mouth  up  to  Ferguson's  Shoal,  a  distance  of  88^  miles; 
also,  a  partially  completed  high- water  channel  over  that  portion  of  the 
river  between  Albany  and  Montezuma. 

The  amount  available  and  the  appropriation  asked  for  are  to  be  ap- 
plied to  continuing  the  improvement  according  to  the  project  on  both 
sections  of  the  river. 

Jalyl,  1884,  amount  available $610  11 

Amount  appropriated  by  act  approved  July  5,  1884 20, 000  00 

SO,  610  11 
July  1,  1885,  amoant  expended  during  fiscal  year,  exclusive  of 

oatstaoding  liabilities  July  1,  1884 |6,190  60 

July  1,  1886,  outstanding  liabilities 1,793  27 

7,983  87 

Jnly  1, 1886,  amount  available 12,626  24 

{Amount  (estimated)  required  for  completion  of  existing  protect 110, 000  00 
AnionntthatcanbeprofitablyexpendedinfiBcalyearendingJuueSO,  1887    20,000  M 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  ofl§6»  and  1867. 
(See  Appendix  P  3.) 

4.  Oosienaula  and  Coosaipattee  Rivers,  Georgia. — These  streams  are 
tributaries  of  the  Coosa  River  in  Northwestern  Georgia.  Examinations 
were  made  in  1872  and  1874,  and  the  improvements  then  projected  have 
been  practically  finished.  No  work  has  been  done  since  Augnst,  1881, 
and  no  appropriation  was  made  by  act  of  Jnly  6, 1884.  The  expendi- 
tnie,  np  to  Jnne  30, 1885,  of  $24,858.14  has  resulted  in  removing  the  most 
dangerous  channel  obstructions  ai^  in  reducing  the  gravel  bars.  Good 
channels  were  obtained  for  about  nine  months  in  the  year,  that  on  the 
Oostenaula  having  a  depth  of  3  feet,  and  on  the  Goosawattee  a  depth 
of  2  feet  of  water.  The  available  funds  will  probably  be  expended  near 
the  mouth  of  the  Oostenaula,  and  perhaps  in  some  slight  repairs  and 
extension  of  work  already  done.  No  commercial  necessity  exists  for 
any  further  appropriations  for  these  rivers. 

Jidyl,18R4,  amount  available .*. $1,163  71 

July  1,1865,  outstanding  liabilities 21  85 

July  1. 1885,  anionnt  available 1 1.141  86 

(See  Appendix  P  4.) 

&  Coosa  Rirerj  Georgia  and  Alabama, — This  river,  which  is  formed  by 
the  confluence  of  the  Oostenaula  and  Etowah  rivers,  near  Rome,  Ga., 
by  its  confluence  with  the  Tallapoosa  in  Alabama,  forms  the  Alabama 
&ver.  Exan^inations  were  made  in  1870, 1872,  and  1875.  The  present 
impTovement  was  begun  with  the  appropriation  of  1876,  at  which  time 
tbe  river  was  navigable  for  boats  drawing  2^  feet  from  Some  to  Greens- 
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port,  Ala.,  a  distance  of  164  miles,  exceptinpr  daring  very  low  water, 
wbeii  there  was  but  14  to  18  inches  at  several  shoals.  Below  Greens- 
port  there  is  a  succession  of  very  broad  and  shallow  reefs,  extending 
over  5  miles,  and  having  a  total  fall  of  24  feet.  These  and  reefs  at 
other  points  obstructed  navigation.  , 

A  ])ian  was  adopted  in  1875  to  provide  a  channel  not  less  than  80  feet 
wide  and  3  feet  deep  at  low  water  between  Rome  and  Greensport,  and 
the  improvement  of  the  shoals  and  reefs  below  Greensport  by  channel 
excavation  and  locks  and  dams. 

The  expenditure  up  to  June  30,  1885,  $410,491.12,  has  resulted  in  se- 
cnring  a  fair  Urivigable  channel  from  Rome  to  Greensport,  the  final 
completion  of  which,  to  a  least  depth  of  3  feet  and  least  wiiith  ot  80 
feet,  can  be  effected  by  an  additional  expenditure  of  about  $10,000. 

The  masonry  of  three  locks  (excepting  the  coping  of  Lock  3)  and  the 
dams  connecting  these  locks  with  the  shore  are  completed. 

The  stone  for  Lock  4  and  its  connecting  dam  has  been  nearly  all 
quarried  and  cut,  as  also  the  coping  for  Lock  3. 

The  work  done  during  the  year  consists  of  the  construction  of  Lock 
3  and  its  connecting  dam  and  the  quarrying  and  cutting  of  stone  for 
Lock  4  and  its  dam,  together  with  some  channel  excavation  in  this  vicin- 
ity, and  a  detailed  survey  for  the  location  of  Lock  4  and  dam. 

The  funds  available  and  tlie  appropriation  asked  for  can  be  profitably 
ex|)ended  in  continuing  the  improvement  between  Rome  and  the  Sclma, 
Rome  and  Dalton  liaih'oad  Bridge. 

Jnly  I,  1884,  amount  ftvailiible $36,003  44 

Amount  appropriated  by  act  approvetljuly  5, 1884 50,000,00 

86,09J  44 
Jaly  1, 1885,  auionnt  expended  during  fiscal  year,  exclnsive  of 

outstanding  liabilities  July  1.1884 flCA.^X  32 

Jnly  1,  18:i5,  outsiaudiug  liabilities 13,6.')3  24 

77.^4  56 

July  I,  1885,  amount  available ._. 8,*208  88 

{Amount  (estimated)  required  forcompletion  of  existing  project 150,  <  00  00 
Amount  that  can  be  proHtably  expemled  iu  fiscal  year  end  in;;  June  30, 18S7  150,  OOO  00 
Bubiuittod  in  t'Oii»p1i:ince  with  requiremeuts  of  section  2  of  river  and 
harbor  acts  of  18(5()  and  18G7. 

(See  Appendix  P  5.) 

6.  Chattahoochee  tiiverj  Georgia  and  Alabama. — This  river  rises  in  the 
northern  part  of  Georgia,  flowin^j  past  the  town  of  Columbus,  the  pro- 
posed head  of  navigation,  where  the  river  forms  the  boundary  line  be- 
tween Georgia  and  Alabama,  the  town  of  Kuf«iu)a,  Ala ,  and  other  towns, 
to  Chattahoochee,  Fla.,  where  it  unites  with  the  Flint  River  to  form  the 
Apalachicola.  The  present  plan  of  improvement  (adopted  in  187.'i)  con- 
templates a  low-water  channel  4  feet  in  depth  and  100  feet  in  width  from 
Columbus,  Gri.,  to  Chattahoochee,  Fla.,  a  distance  of  10:^^  miles,  by  the 
removal  of  snaus  and  other  obstructions  from  the  channeK  overhang- 
in  ji^  trees  from  the  banks,  by  cutting  a  channel  through  the  rock  shoals, 
and  deepening  sand-bars  by  scour. 

The  expenditure  up  to  the  present  time  of  $174,146.17,  has  resnltecl 
in  securing  a  fair  uavisrable  channel  between  Chattiihoochee  and  £a- 
faula  at  all  seasons  of  the  year,  and  between  Eufaula  and  Columbus  at 
all  times,  except  during  the  prevalence  of  extreme  low  water.  The 
amount  available  and  the  appropriation  asked  toraro  to  be  applied  to 
oontioQing  the  improvement  according  to  the  project. 
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Jnly  1,  1834,  ftniouDt  available $9,046  GSt 

Amoont  appropriated  by  act  approved  July  5, 1884 :^i  000  OO 

44,046  62 
Jaly  1, 18H5,  amonnt  expended  dnring  Oscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $13,309  18 

Ja/yl,  18d5,  outstanding  liabilities .'       1,883  CI 

16, 192  79 

Jfllyl,  1885,  amount  available 28,853  83 

I  Amount  (estimated)  required  for  completion  of  existing  project 120, 000  00 
Aifionnt  that  can  be  prolitably  expended  in  fiscal  year  ending  June  30, 1887    20,000  00 
Sobniitted  in  coinpliauce  with  requirements  of  section  2  of  river  and 
barber  acts  of  1866  and  1867. 

(See  Appendix  P  C.) 

7.  Alabama  Bioerj  Alabama. — ^This  stream  is  formed  by  the  Junction 
of  tbe  Coosa  and  the  Tallapoosa  rivers  in  the  vicinity  of  Montgomery, 
Ala.,  in  the  central  portion  of  the  State,  and  flows  ^southward  past  the 
town  of  Selma,  unitin«r  with  the  Tombigbee  to  form  the  Mobile  River, 
which  empties  into  Mobile  Bay.  Tliis  river,  with  its  principal  tributary, 
the  Coosa,  now  under  improvement,  offers  a  continuous  line  of  water 
transportation  from  Uomo,  Ga.,  to  the  Gulf  of  Mexico,  flowing  through 
the  coal  and  iron  deposits  of  Alabama,  and  the  cotton  belt. 

The  phin  of  improvement  for  the  Alabama  River,  adopted  in  1870, 
contemplates  a  channel  200  feet  in  width  and  4  feet  in  depth  at  low  water 
from  its  mouth,  50  miles  above  Mobile,  Ala.,  to  Wetumpka,  Ala.,  a  dis- 
tance of  323  miles.  Before  the  improvement  was  commenced  the  channel 
bad  a  least  depth  of  about  2  feet  on  some  of  the  shoals,  and  was  badly 
obstructed  by  snags  and  overhanging  trees. 

The  expenditure  up  to  June  30,  1885,  $125,092.03,  has  resulted  in 
o|)ening  20  miles  of  the  lower  river  below  the  cut  off',  before  inaccessi- 
ble during  low  water,  and  rendering  that  i>art  of  the  river  below  Mont- 
gomery easy  of  navigation  during  ordinary  low  water. 

The  amount  available  and  the  a])propriation  asked  for  are  to  be  ap- 
plied to  continuing  the  work  of  improvement  in  accordance  with  the 
adopted  plan  and  maintaining  the  work  already  done. 

Jnly  1,  1884,  nnaonnt  available |2,567  18 

Amoaut  apprupriaied  by  act  appro vi'd  July  5,  ltiS4 10, 000  00 

12,567  18 
Jnly  1, 1885,  amonnt  expended  dnring  fiscal  year,  exclusive  of 

outstanding  ]iabiliti«'8  July  1,  1884 $6,563  42 

Joly  1, 18(55,  outstanding  liabilities I,nd5  79 

7,659  21 

Jnly  1,  18e5,  amount  available .* 4,907  97 

(Amonnt  (estimated)  required  for  completion  of  existing  project 100, 000  00 
Amonnt  thatcan  be  profitably  expended  in  fiscalyear  ending  June  30, 1887    20, 000  00 
SaUmitte<l  in  cotnjdiance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  18.i6  and  18u7. 

(See  Appendix  P  7.) 

8.  Tallapoosa  River,  Alabama. — This  river  rises  in  the  northwestern 
part  of  Georgia  and  flows  in  a  southwesterly  direction  past  the  town  of 
Tal1a.H8ee  to  the  Alabama  liiver,  a  short  distance  above  Wetumpka. 
It  has  a  fine  water-power  at  Talhissee,  which  has  been  partially  utilized 
by  miltn  at  that  pohit,  and  below  this  flows  through  a  flue  agricultural 
country.  The  plan  of  improvement  adopted  pnrsuant  to  an  examina- 
tion and  partial  survey  of  this  river  made  by  an  act  of  Congress  ap- 
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proved  Jane  14, 1880,  contemplates  obtaining  a  navigable  channel  from 
the  mouth  of  the  river  to  the  foot  of  the  Tallassee  Reefs,  2  miles  below 
the  town  of  Tallassee,  a  distance  of  48  miles,  with  a  least  depth  of  3  feet 
and  width  of  60  feet  at  low  water.  This  is  to  be  accomplished  b.y  the 
removal  of  snags,  logs,  &c.,  from  the  channel,  cutting  overhanging 
trees  from  the  banks,  and  the  cutting  of  the  prescribed  channel  through 
the  rock  reefs,  and  the  removal  of  bars  by  works  of  contraction. 

The  expenditure  up  to  June  30, 1885,  $18,713.44,  has  resulted  in  the 
partial  improvement  of  the  channel  in  the  lower  portion  of  this  river, 
but  the  work  has  not  progressed  sufficiently  to  affect  navigation. 

The  amount  available  and  the  appropriation  asked  for  are  to  be  ap- 
plied to  the  continuation  of  the  improvement  of  the  river  in  accordance 
with  the  approved  plan. 

July  1,  1884,  amount  available |6,562  08 

Amount  appropriated' by  act  approved  July  5,  1884 10, 000  00 

16,562  08 
July  1,  1885,  amount  expended  during  fiscal  year,  ezolusiye  of 

outstanding  Habilitiea  July  1,  1884 |9,481  28 

July  1, 1885,  outstanding  liabilities 794  34 

10.275  52 

July  1,  1885,  amount  available 6,286  56 

{Amonn t  (estimated )  required  for  completion  of  existing  project 30, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    15, 000  00 
iSubmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  8.) 

9.  Cahaba  Biver^  Alabama. — This  river  rises  in  tiie  northwestern  part 
of  Alabama,  flows  in  a  southerly  direction  past  the  town  of  Centervilie, 
and  through  the  Cahaba  coal  and  iron  district  to  the  Alabama  Hiver  at 
Cahaba.  The  principal  object  of  its  improvement  is  the  development 
of  a  water-way  for  the  output  of  the  Cahaba  coal  and  iron  district. 
The  plan  of  improvement,  adopted  in  1883,  contemplates  a  channel  60 
feet  in  width  and  3  feet  in  depth  at  low  water  from  its  mouth  to  the 
town  of  Centerville«  a  distance  of  88  miles,  by  the  removal  of  all  ob- 
jstructions  from  the  channel,  cutting  through  rock-reefs,  scouring-bars, 
and  cutting  overhanging  trees. 

The  expenditure  up  to  June  30,  1885,  of  $25,477.13  has  resulted  in  the 
partial  improvement  of  the  river  from  its  mouth  to  Centerville,  adapt- 
ing it  to  high-water  navigation.  This  is  within  a  distance  of  21  miles 
of  Cane  Creek,  which  is  near  the  Cahaba  coal-fields.  For  this  sectioa 
of  the  river  lock  and  dam  navigation  is  proposed. 
^The  funds  available  and  the  appropriation  asked  for  are  to  be  applied 
t<^the  continuance  of  the  improvement  in  accordance  with  the  approved 
plan. 

July  1,  1884,  amount  available $8,634  71 

Amount  appropriated  by  act  approved  July  5, 1884 10, 000  00 

12,024  71 
July  1,  1885,  amount  expended  during  fiaoal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $7,426  74 

July  1,  1885,  outstanding  liabilities 675  10 

.     8,101  84 

July  1,  1885,  amount  available 4,522  87 
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fAmonnt  (eeU mated)  required  for  completion  of  existing^  project |t65»  000  00 
Amount  that  can  be  profitably  ezpen  ded  in  fiscal  y  ear  ending  J  nne  30, 1^87    15, 000  00 
Submitted  in  compliance  with  requirements  oif  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 
(See  Appendix  P  9.) 

10.  Escambia  and  Conecuh  rivers^  Florida  and  Alabama. — ^Under  the 
name  of  Conecuh  Biver,  this  stream  rises  in  the  soatheastern  part  of 
Alabama,  and  flows  past  the  towns  of  Andalusia,  Brewton,  add  Pollard 
to  the  Florida  State  line,  where  the  name  changes  to  Escambia  Biver, 
and  the  stream  continues  southward  to  Pensacola  Bay.  It  flows  throngh 
a  very  extensive  lumber  district  of  long-leaf  yellow  pine,  contributing 
largely  to  the  export  trade  of  Pensacola. 

The  plan  of  improvement  for  this  river,  adopted  pursuant  to  partial 
examinations  and  surveys  made  in  1878-^79,  contemplates  the  removal 
of  suags  and  sunken  logs  and  other  obstructions  from  the  channel,  clos- 
ing cnt-oflfs,  and  cutting  through  the  rock  shoals  from  the  month  of  the 
river,  in  Pensacola  Bay,  to  Indian  Greek,  a  distance  of  273  miles,  for 
the  purpose  of  facilitating  the  movement  of  logs  and  rafts  down  the 
river,  affording  at  the  same  time  facilities  for  steamboat  navigation. 

Up  to  June  30, 1885,  the  expenditure  of  $31,136.57  has  resulted  in 
dredging  a  channel  through  the  bar  at  the  mouth  of  the  river,  and  in 
the  removal  of  obstructions  to  navigation,  so  that  at  the  present  time 
the  river  is  navigable  at  ordinary  stages  for  steamboats  drawing  5^  feet 
of  water  from  Ferry  Pass  to  Skinner's  Landing,  a  distance  of  17  miles, 
and  for  boats  drawing  3  feet,  to  the  Alabama  State  lino. 

The  amount  available  and  the  appropriation  asked  for  are  to  be  ap- 
plied to  the  continuation  of  the  work  of  river  improvement  in  accord- 
ance with  the  adopted  plan. 

Jnly  1,  1884,  amonnt  available $592  80 

Amoant  appiopriated  by  act  approved  Joly  5, 1884 15,000  00 

15.502  80 
Joly  1,  1885,  amonnt  expended  during  fiscal  year,  exclnsive  of 

ontBtandingliabiUties  Jnly  1,1884 t6,350  57 

July  1, 1885,  ontotanding  liabilities 378  80 

6,729  37 

Jnly  1,  1885,  amonnt  available 8,863  43 

(Amonnt  (estimated)  reonired  for  completion  of  existiog  project 40, 0(H)  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  .  15, 000  00 
Sabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  ld66  and  1867. 

(See  Appendix  P  10.) 

11.  Choctawhatchee  River,  Florida  and  Alabama. — This  river  rises  in 
southeastern  Alabama  and  flows  in  a  southerly  and  southwesterly  direc- 
tionpast  the  towns  of  Newton,  Geneva,  and  Cary  ville  (the  crossing  of  the 
Pensacolaand  Atlantic  Railroad),  emptying  into  theChoctawhatchieBay, 
whence  the  Santa  Rosa  Sound  connects  it  with  Pensacola  Harbor.  The 
river  flows  through  a  rich  agricultural  country  in  a  region  which  con- 
tributes, by  means  of  this  river  and  Santa  Rosa  Sound,  a  large  propor- 
tion of  the  lumber  exported  from  Pensacola.  The  States  of  Alabama 
and  Florida  have  appropriated  140,000  heretofore  for  the  improve- 
ment of  the  river  from  Geneva  to  the  mouth.  The  present  plan  of  im- 
provement was  adopted  in  1872,  and  modified  in  1880,  pursuant  to  an 
examination  made  under  the  act  of  March  3, 1879,  and  contemplates  the 
improvement  of  the  river  ftom  its  mouth  to  Newton,  a  distance  of  262 
miles,  so  as  to  obtain  a  low-water  navigable  channel. 
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The  expenditure  of  $02,509.58,  up  to  June  30,  1885,  has  resulted  in 
giving  4^  feet  of  water  in  the  channel  except  during  low  water  as  far 
as  Jones  old  ferry,  27  miles  above  Geneva,  and  2  teet  of  water  in  the 
channel  as  far  as  Pates  Creek  at  a  medium  stage  of  water.  During 
high  water  5  feet  can  be  carried  to  this  point. 

The  funds  remaining  on  hand  and  the  appropriation  asked  for  are  to 
be  applied  to  tiie  further  improvement  of  the  river  in  accordance  with 
the  upprcTved  plan. 

July  1,  1B84,  araonnt  available $772  27 

Aiubuut  appropriated  by  ao?  approved  July  5,  1884 15,000  00 

15,772  27 
Jaly  1,  1835,  amonnh  expended  during  fiscal  year,  exclusive 

of  out8tandin<r  liubilitieH  July  1,  1884 $5,677  82 

July  1,  1885,  outstanding  liabilities 604  03 

6,281  85 

July  1, 1885,  amount  available 9,490  42 

(Amoiint  (estimated)  reqnirod  for  completion  of  existing  project 50  000  00 
Amount  that  can  be  profitably  expended  in  tiseal  year  ending  J  uue  30, 1887    15  OOO  00 
Subnitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acte  of  l^i66  and  1867. 

(See  Appendix  P  11.) 

12.  La  Grange  Bayou^  Florida. — La  Grange  Rayou  extends  about  2 
miles  in  a  northeasterly  direction  from  the  north  side  and  near  the  head 
of  Choctawhatchee  Bay,  and  into  it  flows  Oednr  Greek,  a  deep  stream 
from  DO  to  IGO  feet  wide,  on  which  is  situated  the  town  of  Freeport,  IJ 
miles  above  the  head  of  the  bayou. 

The  plan  of  improvement  adopted  was  made  parsuant  to  an  exami- 
nation of  this  bayou  in  1881,  under  an  actof  Gongress  approved  March 
3, 1881,  and  contemphites  the  deepening  of  the  cbauuei  through  the 
bayou  so  as  to  admit  the  passage  of  vessels  drawing  4^  feet  at  mean 
low  water.    The  work  to  be  done  by  dredging. 

Up  to  the  30th  of  June,  1885,  there  has  been  expended  on  this  work 
the  sum  of  $2,000,  allotted  from  the  appropriation  of  $20,000  made  by 
an  act  approved  August  2,  1882,  for  the  improvement  of  the  Ghoctaw- 
hatchee  liiver,  Florida,  the  two  improvements  being  closely  related. 
The  result  has  been  to  secure  a  channel  5  feet  in  depth  at  mean  low 
water. 

The  appropriation  asked  for  is  to  be  applied  to  the  widening  of  the 
chcinnel  and  removing  the  remaining  obstructions. 

Jnly  1,  1884,  amonnt  available $772  27 

July  1, 1885,  amount  ex  {>ended  during  fiscal  year,  ezcluRive  of  outstanding 
liabilities  July  1, 1884 772  27 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 000  00 
Amount  tbatcanbu  profitably  expended  in  fiscal  year  emu ng  June  30, 1887      5, 000  00 
Submitted  in  com]diauce  witb  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  PI 2.) 

13.  Harbor  at  rensacola^  Florida. — This  is  a  deep  water  harbor  on  the 
coast  of  Florida,  within  which  is  located  an  extensive  naval  establish- 
ment of  the  United  States,  and  from  which  during  the  past  fiscal  year 
thereclenred-130steamshipsandsailing  vessels,  aggregating  280,354  tons. 

The  plan  of  improvement  adopted  in  1881  contemplates  dredging  a 
channel  300  feet  wide  and  24  ieet  deep  at  mean  low  water  across  the  in- 
ner bar,  for  the  temporary  relief  of  the  navigation  of  this  harbor  and  the 
preservation  of  the  site  of  old  Fort  McBee  by  the  constructiou  of  suit- 
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able  works  of  shore  protection,  with  a  view  to  retaining"  this  position  for 
defensive  purposes  and  preventiup^  further  chan^i^es  in  the  tidal  currents 
through  the  continued  abrasion  of  tho  shore  at  this  point. 

The  expenditure  up  to  June  30,  18S5,  of  $172,581.97  has  resulted  in 
obtaining*:  a  channel  120  feet  deep  in  width  and  24  feet  in  depth  at  mean 
low  water  across  the  shoal  inside  the  bar,  but  tliis  channel  was  not 
mnintiiined  by  the  tidal  currents,  and  on  June  30,  1885,  \vas21.8  feet  in 
depth  at  mean  low  water,  a  ^ain  Of  2.4  feet  over  the  depth  existing 
when  the  work  was  commenced.  An  annual  outlay  of  $50,000  will  be 
necessary  to  mnintain  this  dredged  channel  until  tlie  permanent  im- 
provement of  this  harbor  shall  have  been  authorized  by  Congress.  The 
works  of  shore  protection  at  the  site  of  Fort  McRee  have  been  suc- 
cessful in  stopping  abrasion  of  the  beach,  advancing  it  t^50  feet  long  on 
the  south  side  of  the  south  jetty  at  Fort  McKee  and  advancing  the  12, 
18,  and  24  foot  curves  of  the  western  channel  slopes  fronting  the  shore- 
line at  this  point. 

The  amount  available  and  the  appropriation  asked  for  will  be  ex- 
pended in  the  completion  of  the  works  of  shore  protection  and  in  con- 
tinning  the  dredging  of  the  inner  bar. 

The  funds  on  hand  will  be  exhausted  before  the  end  of  the  present 
working  season. 

Jnly  1,1984,  amonut  available.. |M9,817  90 

Amoaut  appropriated  by  act  approved  Jaly  5,  1884    55, 000  00 

84,817  90 
Joly  1,  1885,  amonnt  expended  diifing  fiscal  year,  exolaBive  of 

oatstanding  liabilities  July  1,1884 $53,017  61 

Jnly  1,  1885,  outstanding  liabilities 9,382  26 

68,399  87 

July  1,  1885,  amoaut  available 22,418  03 

(Amount  (estimated)  reqnired  for  completion  of  existing  project 60, 000  00 
Amootitr  that  can  be  profitably  fxpended  in  fiscal  yearending  JuneSO,  loh7    60, 000  00 
Submitted  in  eoaipltance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1667. 

(See  Appendix  P  13.) 

EXAMINATIONS  AND  SUBVBYS  FOR  IMPROVEMENT  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RlVER  AND  HARBOR  ACT  OF  JULY  5, 
1884. 

It  appearing,  after  preliminary  examination  by  the  local  engineer,  that 
the  localities  were  worthy  of  improvement  by  the  General  Government, 
Oaptain  Hoxie  was  charged  with  and  completed  the  following: 

1.  Outer  and  inner  bars  at  the  entrance  of  Pensacola  Harbor ^  Florida. — 
Report  transmitted  to  Congress,  and  printed  as  House  Ex.  Doc.  No.  224, 
Forty^eigbth  Congress,  second  session.    (See  also  Appendix  P  14.) 

2.  Clearwattr  Harbor ^  Florida. — (See  Appendix  P  15.) 

3.  Upper  Oconee  River^  Georgia^  from  Skull  Shoals  to  the  Oeorgia  Rail- 
road Bridge. — (See  Appendix  P  10.) 

DCPROYEMENT  OF  THE  HARBOR  OF  MOBILE;  OF  WARRIOR,  TOMBIG- 
BEE,  AND  BLACK  WARRIOR  RIVERS,  ALABAMA,  AND  OF  CERTAIN  RIV- 
ERS IN  MISSISSIPPI — IMPROVEMENT  OF  CHANNEL  TO  BILOXI  BAY 
AND  OF  HORN  ISLAND  PASS. 

Officer  in  charge,  Mai.  A.  N.  Damrell,  Corps  of  Engineers.    Supervis- 
ing engineer,  Lieut.  Col.  B.  O.  Houston,  Corps  of  Engineers. 
1.  Mobile  HarboTy  Alabama. — The  present  project  for  the  improvement 
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of  this  harbor  was  adopted  in  March,  1880,  the  object  being  to  afford  a 
channel  of  entrance  from  the  Galf  of  Mexico  to  the  city  of  Mobile  of 
200  feet  width  and  not  less  than  17  feet  depth  at  mean  low  water. 

The  channel  before  was  200  feet  wide  through  Choctaw  Pass  Bar,  with 
not  more  than  13  feet  at  the  shoalest  part,  and  wa^  obtained  by  dredg- 
ing under  previous  appropriations  from  1870  to  1878,  inclusive,  amoant- 
ing  to  $401,000. 

The  amount  expended  to  June  30, 1885,  is  $584,159.39,  and  has  re- 
sulted in  obtaining  a  channel  with  a  minimum  width  of  125  feet  and 
maximum  width  of  200  feet,  a  minimum  depth  of  16^  feet  and  a  maxi- 
mum depth  of  23  feet,  from  the  17-foot  cnrve  in  Mobile  River  to  the 
cnrve  of  same  depth  in  the  lower  bay,  a  length  of  26.33  miles. 

There  has  been  a  considerable  improvement  in  the  river  above  the 
dredged  channel  by  the  removal  of  wrecks. 

The  amount  available  and  the  appropriation  asked  for  are  to  be  ap- 
plied to  widening  the  channel,  and  it  is  expected  the  combined  amoants 
will  complete  the  project. 

July  1,  1884,  amount  available |374  57 

Amount  appropriated  by  act  approved  July  5,  1684 i^,000'00 

200,374  57 
July  1,  188-%  amount  expended  doring  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  11584 1112,963  44 

July  1,  1885,  outstanding  liabilities 11,671  52 

124,633  96 

July  1, 1885,  amount  available ^ 76,840  61 

(Amount  (estimated)  reouired  for  completion  of  existing  project 240, 000  00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887  240, 000  00 
Submitted  in  compliance  with  requirements  ot  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  1.) 

2.  Warrior  a/nd  Tombigbee  rivers^  Alabama  and  Mi88igsippi.^a.  War- 
rior River  J  Alabama. — ^The  present  project  for  the  improvement  of  this 
river  was  adopted  in  1875,  the  object  being  to  obtain  a  channel  4  feet 
deep  and  80  feet  wide  at  ordinary  low  water  from  its  junction  with  the 
Tombigbee  up  to  Tuscaloosa. 

The  channel  at  that  time  was  not  navigable  at  low  water. 

The  improvement  made  already  has  given  safe  and  easy  navigation  on 
a  stage  of  water  fully  3  feet  lower  than  was  formerly  practicable,  and 
now  boats  of  3-feet  draught  can  run  when  the  water  is  1  foot  above  or- 
dinary low  water. 

The  amount  available  and  the  appropriation  asked  for  are  to  be  ap- 
plied to  continuing  the  improvement,  but  with  the  project  probably 
somewhat  modified  to  accommodate  a  change  in  the  character  of  the 
principal  commerce  of  the  river,  and  will  probably  complete  the  work. 

Amoant  appropriated  by  act  approved  July  5,  1884 $12, 000  00 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 5.16819 

July  1,  1885,  amount  available 6,831  81 

r Amount  (estimated)  required  for  completion  of  existing  project 66, 000  00 

I  Amount  that  can  be  profitably  expend  ed  in  fiscal  year  endi  ng  J  une  39, 1887     65, 000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
L    harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  2.) 
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b.  Tambighee  River j  from  Fulton  to  Fienna.— The  project  for  the  im- 
provement of  the  portion  of  the  river  between  Coiumbns  and  Fulton 
was  adopted  in  1873,  the  object  being  to  give  good  high-water  naviga- 
tion throughont  by  the  removal  of  snags  and  overhanging  trees. 

The  channel  before  improvement  was  not  navigable  at  all  from  Fnl- 
ton  down  to  Cotton  Gin  Port.  From  Cotton  Gin  Port  to  Aberdeen, 
about  35  miles,  it  was  navigable  for  small  barges  only  carrying  about 
125  bales  of  cotton. 

From  Aberdeen  to  Columbus,  about  65  miles,  navigation  was  diCQcnlt 
when  the  river  was  12  feet  above  ordinary  low  water. 

The  projected  improvement  has  been  completed,  and  there  is  now  easy 
navigation  for  steamers  of  300  tons  from  Columbus  up  to  Aberdeen 
when  the  water  is  4  feet  above  ordinary  low  water,  and  from  Aberdeen 
up  to  Fulton  when  it  is  8  feet  above.  Two  thousand  dollars  will  be  re- 
quired annually  to  keep  the  channel  in  its  improved  condition. 

The  project  for  the  improvement  of  the  portion  of  the  river  between 
Columbus  and  Vienna  was  adopted  in  1879,  the  object  being  to  aiibrd  a 
channel  of  navigable  width  3  feet  deep  during  ordinary  low  water. 

Before  the  improvement  was  commenced  the  channel  was  much  ob- 
structed by  snags  and  overhanging  trees,  and  there  ^as  only  1  foot  of 
water  on  some  of  the  bars  during  ordinary  low  water. 

A  very  considerable  improvement  has  been  effected,  and  navigation 
is  now  possible  on  a  2-foot  rise  for  boats  drawing  3  feet. 

Over  one-half  of  the  work  has  been  accomplished. 

The  amount  available  and  the  appropriation  asked  for  is  to  be  ex- 
pended in  continuing  the  work  by  removal  of  snags  and  overhanging 
trees  and  the  improvement  of  bars  having  less  than  3  feet  of  water,  and 
it  is  expected  the  combined  amounts  will  complete  the  improvement. 

Two  thousand  dollars  of  appropriation  asked  is  for  preservation  of 
improvement  of  Tombigbee  above  Columbus,  now  included  in  this  sec- 
tion. 

Aroonni  appropriated  by  act  approved  July  5,  1884 tlO,000  00 

Jaly  1,  1805,  amoant  expended  durlDgfiflcaf  year,  excloaive  of  outatanding 
Uabilitlee  July  1, 1884 6,087  99 

Joly  1, 1865,  amonnt  available 3,912  01 

iAmonDt  (estimated )  reqnired  for  completion  of  existing  project 27, 000  00 

Anionnt  that  can  be  protitably  expended  in  fiscal  year  eudiug  i  uue  30, 1887  27, 000  00 
Sabmitted  in  compliance  with  requirements  of  section  V  of  river  and 
harbor  acto  of  18r)6  and  1867. 

(See  Appendix  Q  2.) 

c.  Tomhighee  Biver  below  Vienna.  —The  present  project  for  the  improve- 
ment  of  this  portion  of  the  river  was  adopted  in  1879,  the  object  being 
to  afford  a  cbannel  of  navigable  width  and  4  feet  deep  at  ordinary  low 
water  from  the  month  up  to  Demopolis,  and  3  feet  deep  from  Demopo- 
Ua  up  to  Vienna. 

Before  the  improvement  was  commenced  the  river  was  navijirable 
from  the  month  np  to  Bladen  Springs,  143  miles  above  Mobile,  daring 
the  entire  year,  but  was  obstructed  by  snags,  and  sand-bars  caused  de- 
tention by  lack  of  water. 

From  Bladen  Springs  up  to  Demopolis,  243  miles  above  Mobile,  nav- 
igation was  sus|>euded  about  two  months  during  low  water. 

From  Demopolis  up  to  Vienna  the  channel  was  much  obstructed  by 
snags  and  overhangiug  trees,  and  the  water  was  so  shoal  on  the  bars 
that  navigation  was  only  attempted  on  a  considerable  rise. 
A  railroad  bridge  at  Jones's  Bluff  also  gave  a  great  deal  of  trouble. 
14  s 
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A  considerable  improveraent  has  already  been  effected,  and  now 
there  is  safe  navi^ratiou,  with  3  feet  depth  at  ordinary  low  water,  from 
the  mouth  up  to  Thompkins's  Bluff,  197  miles  above  Mobile. 

With  a  1-foot  rise  the  depth  can  be  carried  up  to  Kirk  Patrick's,  260 
miles  above  Mobile,  and  with  a  2  foot  rise  to  Vienna. 

The  amount  available  and  amount  asked  for  is  to  be  applied  to  con- 
tinuing the  improvement  according  to  the  project,  and  will  probably 
complete  the  work. 

The  total  amount  expended  on  the  Warrior  and  Tombigbee  rivers  is 
as  follows : 

On  Warrior  and  Tombigbee  (below  Colambas) $313, 198  01 

On  Tombigbee  above  Columbas ;    28,  QUO  00 

Total 241,198  01 

Amonnt  appropriated  by  act  approved  Jnly  5, 1884 15,000  00 

July  1, 1885,  amount  expended  during  iiacal  year,  exolasive  of  oatatanding 
liabilities  July  1,  lo84 11,941  83 

Jnly  1,  1885,  amount  available 3,058  17 

{Amonnt  (estimated*)  required  for  completion  of  existing  proieot 60, 000  00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1887    60, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  2.) 

Tombigbee  Biver  above  Columbue. 

July  1,  1884,  amonnt  available $383  67 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 382  67 

Amount  (estimated)  required  for  completion  of  existing  project (*) 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  one  30, 1887. .  (*) 

(See  Appendix  Q  2.) 

3.  Bldck  Warrior  River  J  from  Tuscaloosa  to  DanieVsCreek^Alahafna. — 
No  project  has  been  adopted  for  the  improvement  of  this  portion  of  the 
river,  but  a  survey  was  made  under  an  allotment  from  the  appropria- 
tion for  improvement  whereon  to  base  estimates  and  plans  for  the  pros- 
ecution of  the  work. 

The  amount  of  $2,978  was  expended  during  the  fiscal  year  ending 
June  30,  1885,  which  completed  the  survey. 

The  amount  available  and  the  amonnt  asked  for  are  to  be  applied  to 
prosecuting  the  work  of  improvement  under  such  plans  as  may  be 
adopted. 

Amonnt  appropriated  by  act  approved  Jnly  5y  1884 $50,000  00 

July  1, 1885,  amount  expended  during  fiscal  year.exclnsiveof  oatatanding 

liabilities  July  1,  1884 : 2,978  00 

July  1, 1885,  amonnt  available 47.02S  00 

{Amount  (estimated)  required  for  completion  of  existing  proieot li^»  764  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  198,  700  00 
Sabuiitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  3.) 

4.  Old  Town  CreeJcj  Mississippi. — The  project  for  this  improvement, 
adopted  in  1883,  is  to  improve  this  stream  for  high- water  navigation  by 

*  Included  in  Tombigbee  from  ]«^ilton  to  Vienna. 
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the  removal  of  siia^s,  1of;»,  and  overhanging  trees  from  its  mouth  to 
Ciry  Point,  a  distance  of  30  miles. 

The  amount  expended  to  June  30, 1885,  is  $3,000,  and  has  resulted 
in  obtaining,  by  the  removal  of  overhanging  timber  from  the  banks, 
lo}:8  and  stumps  from  the  bed  of  the  river,  a  fair  high  water  channel 
from  its  mouth  up  to  Camargo,  16  miles. 

The  appropriation  asked  for  is  to  be  applied  to  continuing  the  im- 
provement according  to  the  approved  plan  by  removing  obstructions 
to  high-water  navigation,  working  up-stream  towards  City  Point. 

(AmouDt  (estimated)  reqnired  for  completion  of  exi-stinpf  project $7, 000  00 

Amoant  that  can  be  profitably  expended  in  fincal  year  ending;  Jane  30,1887  7, 000  00 
Submitted  in  compliance  Tvith  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  4.) 

6.  Noxubee  RiveVy  Mississippi. — ^The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  1880,  being  to  afford  a  channel  for 
small  river  steamers  from  its  mouth  up  to  Macon,  Miss.,  of  navigable 
width  and  depth  during  about  nine  months  of  the  year,  when  the  water 
is  above  the  ordinary  low-water  stage. 

The  amount  expended  to  June  30,  1885,  is  $34,114.60,  and  has  re- 
sulted in  obtaining  a  partially  improved  channel  along  the  entire  length 
of  the  river  from  Macon  to  the  mouth. 

The  amount  available  and  the  amount  asked  for  are  to  be  applied  to 
continuing  the  improvement  in  accordani*e  with  the  project  adoi>ted,  and 
it  is  thought  these  combined  amounts  will  complete  the  improvement* 

July  1,1884,  amount  available |617  9t 

Amount  appropriated  by  act  approved  July  5, 1884 7,500  OO 

8, 117  91 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUities  July  1, 1884 4.732  51 

July  1,1885,  amount  available 3,385  40* 

(Amount  (estimated)  required  for  completion  of  existing  project 25, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    25, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
baibor  acto  of  1866  and  1867. 

(See  Appendix  Q  5.) 

6,  Pasoagoula  Biver^  Mississippi, — The  present  project  for  the  improve- 
ment of  this  river  was  a<1opted  in  1880,  the  object  being  to  afford  a 
ebannel  200  feet  wide  and  7  feet  deep  at  mean  low  water  from  Missis- 
sippi Sound  into  East  Pascagoala  Bi ver,  and  to  improve  the  river  above 
by  the  removal  of  snags,  overhanging  trees,  &c. 

The  channel  before  the  commencement  of  the  improvement  had  a 
depth  of  not  more  than  3  feet  at  mean  low  water  at  its  shoalest  place. 

The  amount  exx)ended  to  June  30, 1885,  is  $58,430.84,  and  has  resulted 
in  securing  a  channel  180  feet  wide  and  7^  feet  deep  at  mean  low  water 
from  Mississippi  Sound  into  Pascagoula  Biver  and  the  thorough  im- 
provement of  the  river  above  for  50J  miles  and  partially  for  49  miles 
further  up. 

The  amount  available  and  the  appropriation  asked  for  are  to  be  ap- 
plied to  continuing  the  improvement  up  the  river,  and  it  is  expected 
"Will  complete  the  project. 
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Jolyl,  1884,  amonst  available 1276  OR 

Amount  appropriated  by  act  approved  Jaly  5y  1684 3,000  00 

3,276  08 
July  1. 1885,  amoQDt  expended  during  fiscal  year,  exclnslve  of  ontetanding 
liaWlitieaJaly  1,  18d4 2,706  93 

July  1, 1885,  amonnt  available 569  16 

{Amonnt  (eBtimated)  regnired  for  completion  of  existing  project 7,  (KM)  00 
Amount  tliat  can  be  profitably  expended  in  fiscal  yeur  ending  JnneSO,  1887      7, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  lt<66  and  1867. 

Bee  Appendix  Q  6.) 

7.  Roadstead  leading  into  Back  Bay^  Biloxi^  and  Biloxi  Channel^  Missis- 
sippi.— No  projects  have  been  adopted  for  the  improvement  of  these 
localities,  the  amount  appropriated  being  deemed  insufficient  for  an 
economical  prosecution  of  the  work. 

July  1, 1884,  amount  available |4,98S  55 

July  1,  lti85,  amount  available 4,988  55 

C  Amoun  t  (estimated)  required  for  completion  of  existing  project 50, 000  00 

<  Submitted  in  compliance  -with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  Irm  and  1867. 

(See  Appendix  Q  7.) 

8.  Horn  Island  PasSj  Mississippi. — No  project  has  been  submitted  for 
the  im])rovement  of  this  locality,  the  amount  appropriated  being  deemed 
insufficient  for  an  economical  prosecution  of  the  work. 

Amount  appropriated  by  act  approved  July  5, 1884 $5,000  00 

July  1,  1885,  amount  available 5,000  00 

C  Amount  (estimated)  required  for  completion  of  existing  project 38, 000  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  8.) 

9.  Pearl  Riverj  Mississippi^  helow  Jackson. — ^The  present  project  for 
the  improvement  of  this  portion  of  the  river  was  adopted  in  1880,  the 
object  being  to  obtain  a  channel  5  feet  deep  at  ordinary  low  water  aud 
of  navigable  width  from  the  mouth  of  the  river  up  to  Jackson. 

Before  the  improvement  the  river  was  not  navigable  at  all  at  low 
water  and  was  difficult  at  high  water. 

The  amount  expended  on  the  work  to  June  30, 1885,  is  $71,619.90,  and 
has  resulted  in  considerable  improvement  of  the  river  for  high- water 
navigation.  Yer}'  little  has  been  accomplished  towards  securing  a  low- 
water  one. 

The  amonnt  available  and  the  appropriation  asked  are  to  be  expended 
in  continuing  the  improvement,  aud  will  probably  so  improve  the  river 
as  to  meet  the  present  demand  of  the  commerce  of  the  river. 

Jnly  1,  188t,  amonnt  available $6,290  33 

Aniuant  appropriated  by  act  approved  July  5, 1884 10, 000  00 

16,290  33 
July  I,  1P85,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1884 7,910  39 

July  1, 1885,  amount  available 8,380  01 
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(AmonBt  (estimated)  required  for  oompletion  of  ezistiDg  project $100,000  00 
Amonnt  that  can  be  proHtal>l.v  expended  in  fiscal  year  ending  Jane  30, 1887    70, 000  00 
Sobuiitted  in  compliance  with  reqairements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  9.) 

JO.  Pearl  River y  Mismsippiyfrom  JacJcson  to  Carthage. — ^Tbe  present 
project  for  the  im]>rovement  of  this  portion  of  the  river  was  adopted  in 
1880,  the  object  being  to  obtain  a  channel  5  feet  deep  and  of  navigable 
width  throughout. 

Before  the  improvement  was  commenced  navigation  was  difficnlt  even 
daring  high  water,  on  account  of  snags  and  overhanging  trees. 

The  amount  exi)ended  to  June  30, 1885,  is  $18,447.60,  and  has  resulted 
in  a  material  improvement  of  the  river. 

Boats  of  3  feet  draught  can  navigate  the  river  from  Carthage  down 
12  miles  on  a  stage  of  4  feet  low  water,  and  the  remaining  distance  to 
Jackson  on  a  rise  of  0  feet. 

The  amount  available  and  the  appropriation  asked  for  are  to  be  applied 
to  a  continuation  of  the  improvement  according  to  the  project,  and  will 
probably  obtain  a  channel  that  can  be  navigated  on  a  stage  cousidera* 
bly  lower  than  at  present. 

July  1, 1884,  amount  available 16,807  43 

July  1, 1885,  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1884 6,755  02 

Jnly  1, 1885,  amount  available 52  40 

(Amount  (estimated )  required  for  completion  of  existing  project 31, 500  OU 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    10, 000  0 
Sabmitted  in  compliance  with  requirements  of  section  2  of  river  aud 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  10.) 

11.  Pearl  River^  Missisaippiy  between  Edinhurg  and  Carthage. — The 
project  for  the  improvement  of  this  portion  of  the  river  was  adopted 
in  1884,  the  object  being  to  obtain  a  good  high-water  channel  through- 
out for  the  use  of  steamers  during  six  or  eight  months  of  the  year. 

Before  the  improvement  was  commenced  navigation  was  only  possi- 
ble during  very  high  water,  aud  was  even  then  troublesome. 

The  amonnt  exi)euded  to  June  30,  1885,  is  $2,110.39,  and  has  resulted 
in  such  an  improvement  of  over  two-thirds  of  the  distance  as  to  per- 
mit of  the  passage  of  steamboats  of  3^  feet  draught  with  comparative 
ease  and  safety  on  a  rise  of  6  feet  above  ordinary  low  water. 

The  amount  available  and  the  appropriation  asked  for  are  to  be  ap- 
plied to  continuing  the  improvement  as  projected,  and  it  is  thought  the 
combined  amounts  will  complete  the  work. 

Amount  appropriated  by  act  approved  July  5, 1834 |2,500  00 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  l,lfc?84 2,110  39 

July  1, 1885,  amount  available 389  61 

(Amount  restimated )  required  for  completion  of  existing  project 10,  ^64  00 
Amount  that  can  be  urolirably  expended  in  fisc-al  year  ending  June  30, 1887    10, 000  00 
Bubmitted  in  compliance  with  requirements  of  section  2  of  river  and 
.    barbor  acts  of  1866  and  1867. 

(Bee  Appendix  Q 11.) 
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BXAMTNATIONS  AND  SURVEYS  FOR  IMPROVEMENT  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVEB  AND  HARBOR  ACT  OF  JULY  5, 
1884. 

The  following  localities  were  examined  by  the  local  engineer  in  charge, 
and  not  recoiutnended  for  improvement: 

1,  HomoaaJtsa  Bay,  Florida. — (See  Appendix  Q  12.) 

2.  Back  Bay  at  Handnborough^  Afisaissippi. — (See  Appendix  Q  13.) 
The  reports  on  the  above  examinations  were  snbmitted  to  Congress, 

and  printed  in  House  Ex.  Doc.  No.  71,  Forty -eighth  Congress,  second 
session. 

And  it  appearing,  after  preliminary  examination  by  the  local  engineer, 
that  the  localities  were  worthy  of  improvement  by  the  General  Govern- 
ment, Major  Dainrell  was  charged  with  the  following,  the  results  of  which 
will  be  duly  submitted  when  received: 

1.  Wacissa  Birer^  Florida, 

2.  Pascagovla  Biver,  Mississippi,  from  the  mills  at  Moss  Point  doum  to 
the  anchorage  in  the  bay,  icith  a  view  to  securing  a  uniform  depth  of  12  feet 
of  tcater. 

For  Major  Damrell's  report  on  the  examination  and  survey  of— 

3.  Mobile  River  and  Harbor  from  lower  anchorage  up  to  the  northern 
limits  of  the  city  of  Mobile  with  a  view  to  securing  23  feet  depth  of  water ^ 
see  Appendix  Q  14. 

INSPECTION    OF    THE    IMPROVElilENT  AT    THE    SOUTH    PASS  OF  THE 

MISSISSIPPI  RIVER. 

Inspecting  officers,  Capt.  Thomas  Tnrtle,  Corps  of  Engineers,  to  Feb- 
ruary 12,  1885,  and  Maj.  W.  H.  Hcuer,  Corps  of  Engiueera,  since  that 
date. 

The  inspecting  officer  in  his  annual  report  states  that  the  full  depths 
and  widths  of  channels  required  by  law  have  been  maintained  through- 
out the  fl>cal  year  ending  June  30, 1885,  and  that  no  dredging  has  been 
required  on  any  part  of  the  work  since  February,  1883.  Considering 
the  channel  in  the  pass — there  and  just  beyond  the  jetties — as  a  whole, 
it  was  in  better  condition  at  the  date  of  this  report  than  at  the  end  of 
the  previous  fiscal  year. 

A  complete  survey  of  South  Pass  showed  that  it  had  a  channel 
throughout  whose  least  depth  was  27  feet,  and  that,  except  for  about 
J  mile,  there  was  a  channel  whose  least  depth  was  30  feet. 

The  fan-bhaped  area  of  about  1^  square  miles,  seaward  of  the  ends  of 
the  jetties,  heretofore  adopted  for  comparison,  has  deepened  or  scoured 
during  the  year  an  average  depth  equal  to  l.lG  feet,  whereas  during 
the  previons  year  it  had  shoaled  or  deposited  3.61  feet  in  verticsil  height. 

There  still  remains  in  this  area  a  deposit  or  fill  averaging  7.13  feet  in 
height,  estimated  roughly  to  contain  9,000,000  cubic  yards  of  deposit. 

About  500  feet  beyond  the  outer  end  of  the  jetties  there  is  a  channel 
26  feet  deep,  having  a  width  of  230  feet  and  a  central  depth  of  30  feet 
or  more ;  but  this  channel  makes  such  a  sharp  bend  or  turn  of  about  90 
degrees  that  it  is  often  difficult  for  a  vessel  drawing  25  to  26  feet  to 
make  the  turn  without  grounding  on  the  sh(»als  on  either  side. 

The  bar  growth  beyond  the  jetties  has  gradually  advanced  seaward 
during  each  year  since  the  jetties  were  commenced. 
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July  1,1884,  amount  available $13,296  60 

Jnly  1, 1885,  amount  expended  durinj;  fiscal  year,  ezclusiTe  of  outstanding 
liabilities  July  1,1884 9,447  36 

July  1,1885,  amount  available 3,849  44 

i  Araoun  t  that  oan  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1887.    16,920  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  act«  of  1866  and  1867. 

(See  Appendix  E.) 

IMPROVEMENT  OP  VARIOUS  WATER-COURSES  IN  THE  STATE  OP  LOU- 
ISIANA—IMPROVEMENT OP  SABINE  PASS  AND  OP  SABINE  AND 
NEGHES  RIVERS,   TEXAS. 

Officers  in  charge,  Oapt.  Thomas  Turtle,  Oorps  of  Engineers,  to  Feb- 
ruary 12, 1885,  and  since  that  date  Maj.  W.  H.  Heuer,  Corps  of  Engi- 
neers, with  Lieut.  O.  T.  Crosby,  Corps  of  Engineers,  under  his  immedi- 
ate orders.  Supervising  Engineer,  Lieut.  Col.  D.  C.  Houston,  Corps  of 
Engineers. 

1.  Amite  River^  Louisiana. — Before  improvement  the  river  was  ranch 
obstructed  by  snags,  sunken  logs,  and  trees  standing  in  the  river.  It 
was  used,  however,  by  a  small  steamer  and  some  sailing  vessels.  In 
1880  a  project  was  made  to  improve  the  river  by  removing  all  obstruc- 
tions and  dredging  above  the  bayou  Manchac  as  far  as  the  appropria- 
tion would  permit  and  get  5  feet  depth  of  water.  With  the  appropria- 
tion of  1880,  40  miles  of  river  improvement  was  worked  over  by  con- 
tract; this  proved  very  unsatisfactory,  and  was  of  but  little  benetit  to 
navigation.  With  the  appropriation  of  1881,  by  means  of  hired  labor 
and  Government  plant,  about  8  miles  of  river  below  bayou  Manchac 
was  properly  improved,  the  other  8  miles  below  thfs  not  yet  having  been 
touched.  The  original  estimated  cost  of  the  work  was  $23,760,  of  which 
$13,000  has  been  appropriated  and  $12,878.01  expended. 

To  clear  out  the  balance  of  the  lower  part  of  the  river,  as  well  as  re- 
move all  other  obstructions  as  far  up  as  the  mouth  of  the  Cornite,  be- 
yond which  it  is  thought  inadvisable  to  improve  the  river,  $8,205  will  be 
required. 

The  improvement  has  been  beneficial  to  navigation,  but  it  is  not 
known  that  freight  rates  have  been  reduced,  nor  that  commerce  has 
been  benefited  to  any  extent  by  the  money  thus  far  spent.  No  expend- 
iture has  been  made  during  the  past  year  except  to  care  for  the  plant. 

The  estimated  amount  requirf^d  for  completion  of  approved  project, 
if  appropriated,  can  be  all  expended  in  the  fiscal  year,  and  will  be  used 
in  cleaning  out  the  stream,  as  indicated. 

The  improvement  will  not  be  permanent,  as  obstructions  will  re-form. 

Jnly  1,1884,  amonnt  available $374  39 

July  1,  1885,  aniouut  expeuded  during  fiscal  year,  exclusive  of  outstandiug 

liabilities  July  1, 1884 252  40 

July  1.  1885,  amount  available 121  99 

(Amount  (estimated)  required  for  completion  of  existing  project 8, 205  00 
Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1887      8, 2U0  00 
Submitted  in  compliance  wi!*h  requirements  of  section  2  of  river  and 
harbor  acts  of  HG6  and  1867. 

(See  Appendix  S  1). 

2.  Tangipahoa  Birer,  Louisiana. — ^Before  improvement  the  river  w»» 
obstructed  by  snags,  logs,  rafts,  standing  and  overhanging  trees.    Tlx© 
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project  adopted  in  1880  was  to  remove  these  obstractions  as  far  ap  as 
Connor's  Bridge,  53  miles  above  its  mouth,  and  get  all  depth  possible 
withoat  dredging.  The  river  was  navigable  for  34  miles  of  this  distance 
for  vessels  of  very  light  draught. 

There  has  been  appropriated  for  the  improvement  of  this  river  $11,000, 
and  with  this  amount  41  miles  of  river  were  improved  by  contract  work, 
which  has  been  far  from  satisfactory. 

The  upper  7  miles  of  river  worked  over  is  now  nearly  as  much  ob- 
structed as  it  was  before  work  was  commenced. 

Total  expended  to  June  30, 1884,  $6,786.02. 

During  the  past  fiscal  year  the  Government  plant  with  hired  labor 
was  sent  to  continue  this  work,  and  did  eifective  work  between  Laniei^s 
Bri<lge  and  the  month.  The  upper  12  miles  of  the  river  has  not  been 
touched,  and  it  seems  useless  to  undertake  to  carry  the  improvement 
any  further  up  stream,  as  there  does  not  seem  to  be  any  increase  of 
commerce,  and  the  obstructions  form  nearly  as  fast  as  they  are  removed. 
The  original  estimated  cost  of  the  improvement  was  $10,700,  of  which 
$9,000  have  been  appropriated  and  $9,000  expended. 

Lumber  and  sawlogs  are  the  principal  products  carried  on  the  river. 
Further  appropriations  can  be  used  in  removing  obstructions  in  the 
lower  part  of  the  river  as  they  may  form,  but  no  recommendation  for 
appropriation  is  made. 

The  river  is  not  susceptible  of  permanent  improvement. 

Jnly  1,  ia%  araonnt  available |213  96 

Amoont  appropriated  by  act  approve<lJaly  5,  1864 2,000  00 

2,213  96 
Joly  1, 1885,  amount  expeDded  during  fiscal  year,  ezclasive  of  oatst-aDding 
Uabilities  July  1,  lb84 2,213  98 

{Amount  (estimated)  reinired  for  completion  of  existing  project 1,7U0  00 
Anionnt  ihatcan  be  prontabfy  expended  in  fiscal  vearendingJuue30,1887      1,700  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  ofl866  and  1867. 

(See  Appendix  S  2.) 

3.  Tchffuncte  River^  Louisiana. — This  river  is  navigable  for  steamers 
drawing  5  feet  to  Old  Landing,  about  10  or  VI  miles  above  its  mouth,  and 
then  for  lighter  draught  schooners  to  Covington,  about  2  miles  farther 
np  on  the  Bogue  Falia.  The  bar  at  the  mouth  of  the  river  had  a  depth 
of  4J  feet  on  it  at  the  lowest  stage  of  the  water.  The  project  for  the 
improvement  of  the  river,  made  in  1880,  contemplated  the  removal  of 
overhanging  trees,  logs,  &c.,  in  the  channel  and  the  dredging  of  the 
bar  at  its  mouth. 

The  obstructions,  such  as  overhanging  trees,  logs  in  bed,  &C.9  were 
removed,  but  the  bar  at  the  mouth  was  not  dredged,  as  it  would  be 
likely  to  re-form.  To  prevent  this,  or  retard  its  re- formation,  the  officer 
in  charge  in  1884  recommended  the  building  of  a  breakwater  extending 
into  the  lake  for  2,500  feet,  and  then  dredging  a  channel  through  the 
bar. 

With  the  two  appropriations  of  $1,500  each  made  in  1881  and  1882,  the 
obstructions  below  Covington  were  removed.  i*art  of  the  unexpended 
balance  was  used  for  the  construction  of  a  working  plant  for  improving 
the  bar  at  the  mouth  and  part  for  the  construction  of  the  breakwater, 
extending  820  feet  into  the  lake.  The  original  estimated  cost  of  im- 
proving the  river  was  $5,460,  but  this  did  not  include  the  building  of 
any  breakwater  across  the  bar.    The  project  as  modified  in  1884  is  e»- 


Digitized  by 


Google 


RIVEB  AND   HARBOB   IMPBOVEMENTS.  217 

timated  to  cost  $20,400.  This  has  not  yet  received  the  sanction  of  Oon- 
gress. 

At  the  close  of  the  fiscal  year  ending  Jane  30, 1885,  $3,000  had  been 
expended  on  this  improvement,  at  which  time  the  navigation  had  been 
improved  for  schooners  to  Covington  in  conseqaence  of  removal  of 
snags  and  overhanging  trees,  and  it  is  thonght  that  the  breakwater  has 
retarded  the  drift  of  sand  on  the  bar  at  the  river's  mouth.  For  the 
year  ending  Jane  30, 1887,  $19,000  can  b^  expended  in  completing  the 
work  of  improvement,  and,  if  appropriated,  it  is  proposed  to  extend  the 
breakwater,  dredge  tlie  bar,  and  remove  any  other  obstructions  thai 
may  have  re  formed  in  the  river  since  it  was  cleaned  out. 

The  benefit  to  commerce  is  local.  It  is  not  known  that  there  has 
been  any  increase  to  commerce  in  consequence  of  improvements  thus 
far  made.  Should  the  improvements  be  made  as  contemplated,  the 
mouth  of  the  river  would  then  become  an  excellent  harbor  of  refuge  for 
small  vessels  navigating  the  lake. 

The  report  of  1884  gives  commercial  statistics  of  this  river  at  $16,500, 
consisting  of  brick,  sand,  charcoal,  wool,  cotton,  lumber,  hides,  beef| 
sugar,  and  molasses. 

Joly  1,  1884,  amount  aviiilftble .* $1,352  66 

July  1,  1885,  amonnt  expended  during  fiscal  7«ar,  exclusive  of  ontatanding 
liabilities  July  1,1884 1,352  66 

(Amount  (estimated)  Te(|nirpd  for  completion  of  existing  project  .._...     19,  OOU  UO 
Amount  that  can  be  prohtably  expended  in  fiscal  year  endine  June  30, 1887    19, 000  00 
Submitted  in  compliance  witb  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1&67. 
(See  Appendix  S  3.) 

4.  Ticlcfaw  RiveTy  Louisiwna. — The  natnral  channel  was  much  obstruct- 
ed by  snags  and  overhanging  trees.  The  original  project  was  adopted 
in  1881,  the  object  being  to  obtain  a  channel  of  navigable  width  and 
depth  for  a  distance  of  26  miles  up-stream.  The  sinount  expended  to 
the  close  of  the  fiscal  year  ending  June  30, 1883,  is  $2,004.64.  The  river 
was  tben  navigable  for  18^  miles  for  vessels  drawing  4  feet. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1884,  is 
$1,955.14,  for  part  payment  of  plant  for  Amite,  Tickfaw,  and  Tchefuncte 
rivers,  and  for  work  resulting  in  the  removal  of  all  obstructions  for  a 
distance  of  20  miles  from  the  mouth,  18^  miles  of  which  has  been  pre- 
viously worked  by  contract. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1887,  is  $6,230,  to  be  used  in  carrying  on  the  existing 
project,  which  will  result  in  increasing  the  navigable  length  of  the  riven 

Ho  work  was  done  during  the  past  fiscal  year. 

July  1,  1884,amount  available |38  78 

July  t,  18c&,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1. 1884 5  00 

July  1, 1885,  amount  available 33  79 

(Amount  (estimated)  required  for  completion  of  existing  project 6, 230  00 
Amount  tbat  can  be  profitably  expenilud  In  fiscal  year  ending  June  30, 1887      6, 200  00 
Submitted  in  comxAiance  witb  requirements  of  section  2  of  river  and 
.    barbor  acts  of  1866  and  1867. 
(See  Appendix  8  4.) 

6.  Bayou  Teche^  Louisiana, — The  upper  portion  of  this  bayon  froiA 
Beiw  Iberia  to  its  head  is  obstructed  by  logs,  trees,  and  snags.  The 
project  for  its  improvement  has  in  view  the  removal  of  these  obstruOi- 
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tions  and  the  making  of  slackwater  navigation  by  the  means  of  locks 
and  dams.  The  total  estimate  for  doing  the  work  required  was 
♦135,025. 

Before  commencing  the  work  of  lock  constraction  it  was  essential 
that  money  enough  should  be  available  to  at  least  complete  one  set  of 
locks  and  dams.  This  has  not  yet  been  appropriated.  In  the  mean  time 
the  other  necessary  portion  o^the  work,  viz,  that  of  removing  the  sunken 
logs,  snags,  overhouging  trees,  &c.,  by  means  of  Government  plant  and 
hired  labor,  is  being  done,  and  is  now  completed  to  a  point  about  8| 
miles  above  the  town  of  New  Iberia,  La. 

During  the  past  fiscal  year  the  wreck  of  a  steamer  was  removed 
from  the  bayou  by  hired  labor,  and  besides  this  about  8^  miles  of  the 
stream  have  been  cleared  of  logs  and  sunken  obstructions.  Surveys 
have  also  been  continued  between  Chareuton  and  the  mouth  of  the 
bayou,  also  tide-gauge  rea<iing8  at  various  points  of- the  bayou,  with  a 
view  of  completing  the  data  for  submitting  a  plan  and  estimate  for  the 
permanent  improvement  of  the  stream.  One  im))ortant  element  before 
completing  the  project  is  yet  lacking,  and  that  is  an  accurate  determina- 
tion of  the  low-water  discharge  of  this  bayou.  Tbis  can  only  be  de- 
termined at  its  extreme  low- water  stage,  and  will  be  done  as  soon  as  the 
water  in  the  bayou  reaches  that  stage. 

The  officer  in  charge  reports  that  when  the  natural  obstructions  in 
the  upper  part  of  the  bayou  shall  have  been  removed,  that  the  naviga- 
tion may  poSsibly  be  so  much  improved  during  the  greater  portion  of 
the  year  as  not  to  require  the  construction  of  locks  and  dams.  In  such 
event  fnrtljer  appropriations  will  probably  not  be  required. 

The  work  thus  far  done  has  been  of  material  benefit  to  navigation, 
but  it  is  not  known  that  in  consequence  of  the  improvement  there  has 
been  any  reduction  of  freight  rates  or  increased  commerce  on  the  bayou* 

The  railroad  touching  at  numerous  points  on  the  bayou,  in  connec- 
tion with  its  steamboats,  as  feeders  from  the  plantations  to  the  railway 
stations,  offers  the  short  route  to  market  for  the  products  of  the  bayou, 
and  controls  and  carries  nearly  all  the  business  of  this  section  of  the 
country. 

During  the  coming  year  it  is  proposed  to  continue  the  removal  of  ob« 
structions  from  the  stream  for  which  funds  are  available,  watch  results, 
and  continue  the  study  of  the  physical  characteristics  of  the  bayou,  so 
that  in  the  event  of  slackwater  navigation  becoming  necessary  full 
data  for  a  detailed  project  and  estimate  can  be  submitted. 

The  amount  expended  during  fiscal  year  ending  June  30,  1884,  was 
(1,090.30. 

The  amount  expended  during  fiscal  year  ending  June  30,  1885,  is 
$3,049.18,  and  was  for  surveys,  tide-gauge  observations,  and  removing 
logs,  snags,  and  other  obstructions. 

July  1,  1884,  amount  available |14,665  08 

Amount  appropriated  by  act  approved  July  5, 1884 6, 500  00 

21,055  08 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 3.049  18 

July  1,  1885,  amount  available 18,005  90 

(See  Appendix  S  5.) 

6.  Connecting  Biyou  Teche  icith  OrandLaJceat  Oharenton,  Louisiana. — 
The  original  project  wa;)  adopted  in  1880,  the  object  being  to  conuect 
Bayou  Teche  with  Grand  Lake  at  Chareuton  by  the  construction  of  a 
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<aiiial  a  little  over  a  mile  long,  50  feet  wide,  and  5  feet  deep,  with  a  lock 
at  one  end,  estimated  to  cost  $75,000. 

This  was  modified  by  fartber  study  and  examination,  and  it  was  foand 
to  cost  no  more  to  dig  a  canal  100  feet  wide  of  same  deptti  on  whicli  no 
lock  would  be  necessary.  The  latter  is  the  more  desirable  project.  The 
amount  expended  to  date  is  $2,899.95,  which  was  for  examinations,  sur- 
veys, and  engineering  and  office  expenses. 

The  officer  in  charge  states  that  the  work,  if  constructed,  will  be  of 
local  benefit  only,  will  save  75  or  80  miles  of  transuortation  in  logs  and 
rafts,  and  that  no  advantage  can  be  derived  even  by  these  until  the  com- 
pletion of  the  canal.  He  therefore  suggests  that  the  work  be  not  com- 
menced until  the  amount  necessary  for  its  completion,  viz,  $75,000,  is 
available. 

No  appropriation  has  been  made  by  Congress  since  March  3, 1881. 

Jnly  1, 1884,  amonnt  available |22,432  && 

July  1, 1885,  anioaot  expeuded  during  fiscal  year,esc1a8ive  of  ouUtanding 
liabilitiesJaly  1,1884 332  50 

Joly  1,  1885,  amoant  available 22,100  05 

C  Amonnt  (estlnaated)  reqnired  for  completion  of  existing  project 50, 000  00 

<  Submitted  in  compliance  with  requirements  of  sectiou  2  of  river  and 
(     harbor  acts  of  186(5  and  1867. 

(See  Appendix  S  6.) 

7.  Bayou  Blacky  Louisiana, — An  examination  of  this  bayon  was  pro- 
vided for  by  act  of  June  14,  1880,  In  his  report  of  1881  the  oflicer  then 
in  charp^e  recommended  the  dredging  of  a  channel  50  feet  wide  by  6  feet 
in  depth  from  Tigerville  to  Houma,  a  distance  of  24  miles  and  4,000  feet, 
the  estimated  cost  being  S47,520.  An  appropriatiou  of  $10,000  was 
maile  March  3,  1881.  A  second  ap[)ropriation  of  $10,000  was  made 
Angnst  2,  1882.  A  line  of  levels  run  in  188:5-'.S4  showed  the  bottom  of 
the  bayou  at  Houma  to  be  6J  feet  above  title  level,  this  rise  of  6J  feet 
occarring  in  the  last  12  miles  counted  toward  Houma.  In  the  report  of 
an  examination  of  this  bayou  made  in  April,  1885,  by  the  officer  now  in 
charge,  he  says :  ^^That  there  is  no  channel  nor  scarcely  any  water  for 
the  14  or  15  miles  of  cut  yet  unopened,  the  bed  of  the  bayou  is  filled 
with  mud  and  obstructions,  and  that,  owing  to  the  softness  of  the  mud, 
it  may  be  necessary  to  build  a  timber  revetment  for  a  considerable  por- 
tion of  the  route,  to  prevent  the  mud  from  running  back  into  the  cuf 

The  dredge-boat  began  work  May  7,  18h3,  at  Tigerville,  and  worked 
almost  continuously  until  April  21,  1885,  when  it  was  stopped  by  the 
officer  in  charge  on  account  of  the  smallness  of  the  unexi>ended  appro- 
priation. 

The  original  estimate  for  completing  this  improvement  was  $47,520. 
Of  this  amount  nearly  $25,000  has  been  expended,  of  which  about  $4,500 
was  nsed  in  part  payment  for  the  building  of  a  dredge-boat.  This  would 
leave  $20,000  expanded  in  actual  dredging  of  about  10  miles  of  bayou, 
and  between  14  and  15  miles  yet  to  be  dredged.  The  average  quantity 
of  material  to  be  removed  in  each  mile  of  cutting  is  estimated  to  be 
nearly  double  what  it  was  in  the  preceding  10  miles  already  opened,  and 
therefore  is  estimated  to  cost  nearly  twice  as  much,  or  $4,000  per  mile. 

As  there  are  yet  about  14  miles  of  cut  to  bo  made,  the  estimate  for 
completing  this  cat  should  be  14  x4,000r=  $56,000. 

This,  together  with  the  $25,000  expended,  would  be  $81,000,  an  excess 
of  $33,480  over  the  original  estimate.  It  is  barely  possible  that  this  es- 
timate may  be  too  great.    In  pushing  the  work  to  advantage,  the  en- 
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ffineerR  in  charge  of  this  improvement  have  never  estimated  leas  than 
9 1 0,000  to  be  necessary  for  any  one  year's  work.  The  act  of  «1  uly  5, 1884, 
appropriated  $5,000.  Buch  an  amonnt  enables  a  dredge  and  crew  to 
work  five  or  six  mouths,  then  the  funds  become  exhausted,  and  the  bal- 
ance of  the  year  the  dredge  is  laid  up,  and  is  deteriorating  for  want  of 
nse,  in  charge  of  a  watchman  at  a  considerable  expense. 

Tbe  products  of  adjacent  plantations  seem  to  vary  in  value,  and  ag- 
gregate from  #300,(K)0  to  $5u0,000  per  year,  and  consist  ordinarily  of 
about  7,000  hogsheads  of  sugar,  14,000  barrels  of  molasses,  together 
with  corn,  rice,  and  other  products.  The  freight  on  these  at  present  is 
expensive,  but  the  improvement  of  the  bayou,  by  inducing  competition, 
will  undoubtedly  cause  a  reduction  of  freight  charges  and  also  an  in- 
crease of  the  products.  The  improvement  at  best  is  simply  a  local  one, 
but  as  it  has  been  begun  by  authority  of  Congress  and  $25,000  has 
been  expended  on  ir,  if  the  work  were  now  stopped  the  greater  portion 
of  this  money  would  be  wasted.  It  is  therefore  assumed  that  the  work 
will  be  continued  to  completion;  and  in  this  event  no  less  than 
$10,000  should  be  appropriated  for  the  fiscal  year  ending  June  30, 1887. 

Jaly  1,  1884,  amonnt  available $3,036  93 

▲monut  appropriated  by  act  approved  July  5,  18d4 5,000  00 

8,036  93 
July  1, 1885,  amonnt  expended  dnring  fiscal  year,  excl naive  of  ontstanding 
liabilities  Jnly  1, 1864 7,609  » 

July  1, 1885,  amonnt  available 427  68 

r Amonnt  (estimated)  required  for  completion  of  existing  project 66,  Wht  00 

i  Amonntthatoanbeprotitably  expended  in  tlscalyearendiuff  Jnnc.30, 1887     10,000  00 
\  Submitted  in  compliance  with  requirements  of  section  S  of  river  and 
I     harbor  acts  of  18b6  and  1867. 

(See  Appendix  S  7.) 

8.  Bayou  Courtableau^  Louisiana. — Examination  was  made  in  1879. 
Estimated  costof  improvement  for  bayou  between  Port  Barre  and  Atch- 
afalaya  was  940,000. 

Tbe  act  of  June  14, 1880,  appropriated  S7,500  to  commence  improve- 
ment, tbe  project  for  wbicb  was  to  close  some  rnn-oat  bayous,  witU  a 
view  to  confine  tlie  water  in  tbe  Courtableaa  and  cause  its  enrrent  to 
wash  out  Little  Devil  Bar  at  its  moutb;  after  tbls  was  acconiplisbed, 
tben  to  make  slack-water  navigation,  by  means  of  locks  and  movable 
dams,  to  Port  Barre  and  above. 

In  1883  this  estimate  was  increased  by  $38,500,'  and  provided  for  a 
masonry  lock  instead  of  a  timber  lock. 

In  1882  some  of  tbe  rau-ont  bayous  were  closed  by  dams/  and  one 
dam  was  built  on  tbe  Big  Fordocbe;  also  one  in  the  Little  Fordoche. 
These  cut  the  bar  down  3  feet  in  two  days.  Sickness  and  hi^h  water 
materially  interfered  with  properly  pushing  the  work.  In  1884  it  was 
reported  tiiat  the  Little  Fordoche  Dam  had  been  cut  by  swampers  and 
Little  Devil  Bar  had  shoaled  4  feet  in  vertical  height. 

In  consequence  of  great  floods  in  the  Atchafalaya  country,  tbe  other 
bayousruuuing  from  the  Gourtableau  have  increased  in  si^e  and  will  coel 
more  to  close  than  the  original  estimate. 

The  bayous  must  all  be  closed  before  any  irood  results  can  be  expected 
on  Little  Devil  Bar  and  before  any  work  should  be  attempted  oq  the 
locks  and  dams. 

The  estimate  for  closing  these  bayous  is  $16,000. 
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Julyl,  18d4,  amoanfe  ayailable |8.<%7  81 

Amoant  appropriated  by  act  approved  July  5,  1884 4,000  00 

MCJ7  81 
Joly  1, 1885,  amonni  expended  during  fiscal  year,  exclncilve  of  ontstanding 
liabilities  July  1,  1884 2,795  71 

July  1,  1885,  amount  ayaUable 3,8J2  10 

{Amount  (estimated )  required  for  completion  of  ezistins:  project 12, 107  1M> 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    12, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acto  of  IciOB  and  1867. 

(See  Appendix  S  8.) 

9.  Bayou  Terrebonne^  Louisiana. — The  natural  low- water  channel  waa 
much  obstrncted  by  shoals  and  sanken  logs.  The  original  project  was 
adopted  in  1880,  the  object  being  to  obtain  a  depth  of  4  feet  with  navi- 
gable width  from  Hoama  down  to  Gulf.  The  bajou  is  navigable  for 
vessels  of  5  feet  draught  as  far  as  the  improvement  has  been  carried. 
Above  that  it  is  navigable  to  Bouma,  a  distance  of  about  10  miles,  for 
vessels  of  very  light  draught.  No  work  has  been  done  during  past  fis- 
cal year.  Freight  rates  have  been  reportM  considerably  cheapened  by 
the  improvement. 

The  appropriation  asked  for  the  next  fiscal  year  will  be  applied  to  the 
continuation  of  the  work  towards  Houma,  and  it  is  estimated  will  com- 
plete it  to  that  pointy. 

July  1,  1884,  amount  available $4  93 

July  1,  It^,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 4  93 

(Amount  (estimated )  required  for  completion  of  existing  project 13, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  13,000  00 

Submitted  in  compliance  with  requirements  of  section  3  of  river  and  . 
barbor  acts  of  18t)6  and  1867. 

(See  Appendix  S  9.) 

10.  Bayou  La  Fourche^  Louisiana. — The  natural  channel  was  much  ob- 
structed by  sna^s,  overhanging  trees,  shoals,  and  wrecks.  The  original 
project,  adopted  in  1879,  had  for  its  object  the  removal  of  these  obstruc- 
tions. The  amount  expended  on  this  work  up  to  end  of  fiscal  year  end- 
ing June  30,  1884,  was  $24,998.24.   * 

Ttie  amount  expended  during  fiscal  year  ending  June  30, 1885,  was 
$3,750.21,  for  care  of  property,  gauge-readings,  and  continuing  imjirove- 
ment.  Much  relief  has  been  eiven  to  commerce  by  removal  of  snags, 
&c.  No  permanent  relief  for  the  difficulties  of  low  water  over  numerous 
shoals  can  be  had  save  by  some  rather  costly  improvement,  such  as 
that  by  movable  dams  and  locks.  The  recent  survey  oi  the  bayou  and 
the  continued  gauge  readings  look  to  the  collection  of  data  for  such 
project. 

July  1,  1884,  amount  available |0  76 

Amount  appropriated  by  act  approved  July  5y  1884 6,000  00 

5,000  76 
July  1, 1885,  amount  expended  during  fiscal  year,  exclasive  of  outstanding 
liabilities  July  1,  1884 3.756  21 

July  1,  1885,  amount  available 1,244  55 

(See  Appendix  S  10.) 

11.  Calcasieu  River,  Louisiana. — The  project  made  for  the  improve- 
ment in  1380  was  to  improve  the  river  above  tUe  town  of  Lake  Charles 
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to  Pbilip'8  Bluft  by  removing  logs,  snagH,  &c.,  at  an  estimated  cost  of 
$10,080,  and  tlieu  to  dredge  the  bar  at  foot  of  Calcanien  Lake,  at  an  es- 
timated cost  of  $15,000  additional,  making  a  total  of  $25,080. 

The  act  of  March,  18SI,  appropriated  $3,000  for  improving  this  river 
from  Philip's  Bluff  to  its  mouth.  The  act  of  August,  1882,  appropriated 
$7,000  for  improving  Calcasieu  River  (no  locality  mentioned),  and  that 
of  July,  1884,  appropriated  $6,500  more,  without  mentioning  any  lo- 
cality. 

Subsequent  information  was  obtained  showing  that  it  was  of  far  more 
importance  to  Government  and  all  concerned  to  have  the  river  im- 
proved below  Lake  Charles  than  above  it,  becanse  the  obstractions  be- 
low interfered  seriously  with  navigation,  while  those  above  did  not. 
These  obstructions  below  were  a  bar  where  the  river  enters  Calcasieu 
Lake  and  another  much  more  serious  one  where  the  lake  and  Cal- 
casieu Pass  join,  and,  finally,  the  outer  bar  at  the  junction  of  the  pa6& 
with  the  Gulf  of  Mexico.  This  second  bar,  that  at  the  junction  of 
the  pass  and  lake,  has  been  twice  dredged  through  under  appropria- 
tions for  improving  Calcasieu  Pass,  but  has  again  refilled.  The  esti- 
mated cost  to  cut  a  channel  through  this  bar  is  $15,000,  but  it  has  not 
yet  been  decided  that  any  mcney  appropriated  for  Calcasieu  Biver  can 
be  applied  to  removing  this  bar  at  the  foot  of  Calcasieu  Lake. 

Until  the  appropriations  are  made  available  for  dredging  a  channel 
through  this  bar  it  is  useless  to  commence  the  work,  and  pending  legis- 
lation by  Congress  as  to  whether  this  money  can  be  used  on  this  bar^or 
other  money  becomes  available,  no  work  can  be  done.  No  part  ot  this 
money  has  been  spent  as  yet,  except  a  small  auiount  for  the  examina- 
tions and  surveys  made. 

July  1,1884,  amount  available $9,791  (» 

Amount  appropriated  by  act  approved  July  5, 1884 6,500  00 

16,291  09 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 35  6a 

July  1,1885,  amount  available. 16,256  46- 

(See  Appendix  S  11.) 

12.  Calcasieu  Passj  Louisiana. — In  1874  a  cut  was  dredged  through  the 
bar  at  the  junction  of  the  pass  and  Calcasieu  Lake;  this  cut  was  6,300  feet 
long,  60  feet  wide,  and  6  feet  deep.  This  channel,  refilled  in  1881'-'82,  was 
redredged  by  contract  work  to  a  depth  of  8  feet  by  7,600  feet  long  by 
70  feet  wide,  at  a  cost  of  $10,444  Information  obtained  in  the  past  fis- 
cal year  shows  this  cut  to  have  again  refilled  to  its  original  condition^ 
about  3^  feet  of  depth. 

In  making  these  two  dredged  channels  in  1874  and  in  1882  a  demand 
was  urgent  to  get  immediate  relief,  and  dredging  was  undoubtedly  the 
quickest  way  to  produce  such  results.  As  the  appropriations  were  small, 
the  cuts  were  made  on  the  shortest  line  across  the  bar  which  would  re- 
quire the  least  amount  of  excavation.  The  currents  and  seas  passing 
from  the  lake  into  the  pass,  which  were  due  generally  to  the  prevailing 
winds  in  that  particular  section,  did  not,  as  a  rule,  follow  the  line  of  the 
cut,  but  moved  diagonally  across  it,  and  to  this,  In  a  great  measure,  added 
to  the  small  numbers  of  steamers  plying  through  the  cut,  must  be  at- 
tributed the  rapid  refilling.  It  is  possible  that  by  changing  the  direc- 
tion of  any  new  cut  to  be  made  across  this  bar,  so  that  the  axis  of  the 
cut  shall  be  in  the  prolongation  of  the  axis  of  the  upper  end  of  the  pass,  it 
may  refill  less  rapidly  thMi  those  formerly  made;  but  a  cut  on  this  line 
will  necessitate  the  removal  of  about  95,000  cubic  yards  of  material,  as. 
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compared  with  75,000  on  the  old  line.  At  all  eventa,  with  the  funds 
available,  $2,925,  iiothiug  toward  making  a  channel  over  the  bar  can 
be  done,  unless  the  appropriation  for  the  Calcasieu  River,  viz,  $1(>,255.46, 
can  be  applied  to  this  locality,  and  pending  a  decision  on  this  point  the 
work  is  practically  tied  up.  If  the  Calcasieu  River  fund  can  be  uae<l  for 
this  purpose,  then  it  is  probable  that  a  channel  can  be  recut  through  the 
bar,  and  after  this  question  has  been  decided  it  will  be  proper  to  make 
a  determination  of  the  best  line  to  select  for  improvement. 

It  is  thought  that  no  improvement  on  this  bar  will  be  permanent.  K 
is  useless  to  make  improvements  elsewhere  on  this  river  until  a  channel 
is  obtained  over  this  bar.  To  dredge  an  effective  channel  100  feet  wide 
8  feet  over  the  bar  will  cost  about  $10,500. 

The  commerce  of  the  pass  is  about  the  same  as  that  of  the  river,  and 
estimated  at  $528,000  per  year. 

Jnly  1,  1»'84,  amount  avaUable $2,994  25 

July  1,  lb86,  amount  expended  daring  fiscal  year,  ezolasi  ve  of  outstanding 
liabilities  July  1,  1SCI4 69  00 

July  1,1885,  amount  available 2,925  25 

(See  Appendix  S  12.) 

13.  Sabine  Fa$s^  Tea?a«.— Surveys  made  in  1863-'72-'73-'81-'82  showed 
about  6^  feet  of  water  over  the  bar  at  mean  low  tide.  Channels  were 
dredged  over  the  bar  several  times  between  1876  and  1881  but  refilled, 
and  in  1882  a  project  was  made  for  the  permanent  improvement  by 
means  of  jetties,  each  about  4  miles  long,  to  extend  from  the  shore  well 
out  into  the  Gulf  across  the  bar.  The  improvement  was  estimated  to 
cost  $3,177,606. 

The  river  and  harbor  act  of  August  2, 1882,  appropriated  $150,000 
for  this  work.  With  this  and  an  unexpended  balance  left  over  from 
former  appropriations,  making  an  aggregate  of  about  $300,000,  con- 
tracts were  made  in  December,  1882,  and  work  on  this  project  was  con- 
tinned  1:0  November,  1883.  With  this  money  a  little  more  than  3  miles 
of  the  foundation-course  of  the  west  jetty  was  laid  and  li  miles  of  this 
jetty  practically  completed.  The  act  of  July  5,  1884,  appropriated 
$200,000  more  for  ex)ntinuing  the  work.  With  this  the  east  jetty  was 
commenced,  also  by  contract,  and  at  the  end  of  the  year.  June  30, 1885, 
the  foundation-course  had  been  laid  for  a  length  of  10,200  feet  and  8,825 
feet  of  the  jetty  built  up  to  the  level  of  mean  high  water.  It  is  being 
pushed  seaward  as  fast  as  funds  permit. 

The  amount  expended  on  jetty  construction  to  end  of  this  fiscal  year 
is  $396,353.12. 

The  west  jetty  is  in  nearly  as  good  a  condition  as  when  work  was 
stopped  in  November,  1883.  In  places  it  has  settled  into  the  mud  about 
15  inches.  A  part  of  this  depression  is  probably  due  to  compression  of 
the  mattresses,  and  a  still  smaller  portion  (that  nearest  the  top  of  the 
water)  to  the  action  of  the  Teredo. 

The  mattresses  are  generally  covered  with  mud,  and  where  so  pro- 
tected are  worm-proof.  All  samples  pulled  up  and  examined  recently 
show  the  shell-fish  at  work,  and  most  of  the  exposed  brush-bundles  are 
fairly  well  covered  with  a  growth  of  young  oysters.  Outside  of  the 
jetty,  near  the  shore,  the  mud  is  rapidly  accumulating,  and  nearly  a 
mile  out  from  the  inner  end  of  the  jetty,  where  there  was  a  depth  of  5 
to  6  feet  of  water,  it  is  now  at  low  tide  nearly  bare. 

This  mud  growth  appears  to  be  steady,  and  adds  greatly  to .  the 
strength  of  the  jetty. 

The  east  jetty  is  acting  precisely  as  the  west  jetty  has  done,  except 
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that  it  bas  not  yet  been  bailt  long  enongb  to  indicate  sabsidence.  Oat- 
side  the  mad  is  accnmnlating  rapidly.  The  two  jetties,  so  far  as  bailt, 
are  already  producing  effect  apon  the  direction  and  velocities  of  the 
cnrrent. 

They  have  not  yet  produced  any  materially  increased  depth  of  water 
on  the  bar,  but  this  coald  hardly  be  expected  until  they  are  ezteoded 
farther  seaward  as  well  as  raised  in  height.  The  small  appropriations 
made  compared  to  the  amonnts  annually  estimated  to  produce  the  best 
r^ults  have  caused  the  work  to  drag  along.  Jetty  work  to  be  success- 
ful should  be  pushed  rapidly.  Small  api>ropriations  compel  the  con- 
tractor to  work  with  a  reduced  plant,  aud  make  the  work  cost  more 
per  cubic  yard  of  material  than  would  be  the  case  could  funds  be  had 
as  estimated  for. 

The  work  is  costing  less  than  the  original  estimates,  bat  would  cost 
still  less  if  larger  appropnations  were  available. 

The  officer  in  charge  states  that  if  the  work  is  to  be  continued  to 
completion,  then,  in  an  engineering  point  of  view,  due  regai-d  being  had 
to  economy,  the  best  results  can  be  obtained  by  the  expenditure  of 
$1,000,(MK)  per  year.  With  this  amount  it  is  possible  that  the  jetties 
may  be  carried  their  full  height  to  the  crest  of  the  bar,  and  until  this 
is  done  decided  results  in  channel  improvement  on  the  bar  cannot 
reasonably  be  expected. 

The  commerce  of  Sabine  Pass  depends  upon  the  completion  of  this 
work. 

Jaly  1, 1884>  amount  avftilable $1,966  29 

Amoant  appropriated  by  act  approved  July  5,  1884 S200,OUO  00 

201,966  29 
July  1,  lb85,  amoant  expended  daring  fiscal  year,  exolasiveof 

oaUtanding  liabilities  July  1,  1884 |91,063  83 

Joly  I,  1885,  outstanding  liabilities 49,032  65 

—      143,096  48 

July  1,  1885,  amoant  available ,58,869  41 

(Amount  (estimated)  required  for  completion  of  existing  project 2,5u0,000  00 
Ainounttbatcan  be  proiitably  expended iiscal year endiug June 30, 1887  1,000,000  00 
Submitted  in  compliance  with  reqairements  of  section  2  of  river  and 
harbor  act«  of  1866  and  1867.  ^ 

(See  Appendix  S  13.) 

14.  Sabine  River^  Louisiana  and  Texas. — ^At  the  commencement  of  the 
improvement  of  the  river  there  was  a  depth  of  3^  feet  on  the  bar  at  its 
mouth,  and  also  above  the  town  of  Orange.  Logs,  snags,  &c.,  inter- 
fered  with  navigation  above  this  point. 

In  1880  a  channel  6  feet  deep,  70  to  100  fe^t  wide,  was  dredged  through 
the  bar.  In  1881  several  small  cnts  to  avoid  bends  obstructed  with  logs 
were  made,  and  also  a  large  nnniber  of  sunken  logs  and  snags  removed 
above  Orange.  Ko  work  has  been  done  since  that  date  to  June  30, 
1885.  Sixteen  thousand  five  hundred  dollars  have  been  expended  on 
the  improvement  of  the  river. 

The  dredged  channel  over  the  bar  is  somewhat  obstructed  by  logs, 
but  the  depth  is  sufficient  for  present  demands  of  navigation  and  com- 
merce. 

No  material  increase  of  commerce  or  navigation  has  resulted  from 
the  improvement  made. 

This  river  is  not  susceptible  of  permanent  improvement. 

July  1,  1884,  amount  available $4,546  66 

July  1,  18c5,  amount  available 4,546  66 

(See  Appendix  S  14.) 
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15.  Neehea  River^  Tiftra^.— Before  iuiproveroent  of  this  river  the  bar  at 
its  moath  had  3  feet  depth  of  water,  and  between  Yellow  Blaff  and 
BeTilport  navigation  was  interfered  with  by  snags  and  fallen  trees. 

lu  1879  a  channel  was  dredged  at  the  mouth  of  the  river  5  feet  deep 
and  from  30  to  60  feet  in  width.  In  1881  obstructions  between  Yellow 
Bluff  and  Bevilport  were  removed ;  $20,892.43  were  expended  in  this 
improvement  to  June  30, 1884.  During  the  past  fiscal  year  the  bar  at 
month  of  river  has  been  again  surveyed,  and  shows  at  least  depth  of  3^ 
feet  To  again  deepen  this  channel  to  5  feet  would  require  the  removal 
of  56,590  cubic  yards  of  material,  at  an  estimated  cost  of  $16,977. 

This  depth  of  water  on  the  bar  at  present  seems  to  be  ample  to  ac- 
commodate the  limited  commerce  passing  over  it.  Only  one  steamer 
uees  it,  and  that  only  in  doing  Government  work  at  Sabine  Pass.  Sail- 
vessels  cannot  use  the  river  below  Beaumont  without  tow-boats  and 
there  are  no  tow-boats  in  this  stretch  of  river. 

This  river  is  not  susceptible  to  permanent  improvement,  and  until 
eommeroe  increases  it  is  not  deemed  advisable  at  present  to  expend 
more  money  upon  it.  *  ^ 

July  1, 1884.  amoant  available $5,107  57 

Amount  appropriated  by  act  approved  July  6,  1884 7, 000  00 

12, 107  57 
Jaly  1, 1S85,  amoant  expended  daring  fiscal  year,  exclasive  of  outstanding 
liabilities  July  1, 18:4 439  73 

jQlyl,lSS6,  amount  available..... 11,667  84 

(See  Appendix  S  15.) 

16.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion,— 1.  Bemoval  of  wrecks  in  the  harbor  of  New  Orleans.  After  due 
advertisement  a  contract  was  entered  into  November  13, 1884,  for  the 
removal  of  the  wrecks  of  the  steamships  Gresham,  Ailsa,  and  Gen- 
eral Grant,  at  a  total  cost  of  $27,500.  Work  was  commenced  upon  the* 
removal  of  the  last  named  and  continued  to  January,  1885,  when  it  was 
saspended  on  account  of  high  water.  At  the  close  of  the  fiscal  year 
wcNrk  had  not  been  resumed.  2.  Removal  of  the  wreck  of  the  steamer 
John  M.  Chambers  in  Bayou  Teche.  The  public  notice  required  by 
law  having  been  given  and  no  action  taken  by  the  owners,  authority 
was  granted  to  the  officer  in  charge  to  proceed  with  the  removal  by 
hired  labor,  using  for  the  purpose  the  United  States  snagging  plant  at 
work  in  the  bayou.    At  last  report  the  removal  was  nearly  completed. 

(See  Appendix  S  16.) 

XXiJOirATIONS  AM)  BTHIVEYS  FOE  IMPBOYEHENT  TO  COMPLY  WITH 
KBQUIIUBMENTS  OF  THE  BIVEB  AI9D  HABBOB  AOT  OF  JULY  5, 
1884. 

The  following  localities  were  examined  by  the  local  engineer  then  in 
efaarge,  Gapt«  Thomas  Turtle,  and  not  recommended  for  improvement: 

1.  Homockitto  River^  Mississippi. — (See  Appendix  S  17.) 

2.  Buffalo  River ^  Mississippi. — (See  Appendix  S  18.) 

3.  Bofow  Plaquemine^  Louisiana, — (See  Appendix  S  19.) 

Reports  on  the  above  examinations  were  transmitted  to  Congress, 
aad  printed  in  House  Ex.  Doc  No.  71,  Forty-eighth  Congress,  second 


And  it  appearing,  after  preliminary  examination  by  the  local  engi- 
MT,  that  the  localities  were  worthy  of  improvement  by  the  General 
15  s 
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CtovemmeDt,  Major  Heaer  was  charged  with  and  completed  the  fol- 
lowiDg: 

1.  Atehafalaya  River^  Louisiana^  above  BenoicJc  Bay. — (See  Appendix 
S20.) 

2.  Bayou  Pierre^  Mississippi,  partial  improvement  recommended. — (See 
Appendix  S  21.) 

At  the  following  locality  no  survey  appeared  necessary : 

3.  Natalhany  River,  Louisiana. — ^The  report  by  Captain  Turtle  of  the 
preliminary  examination  of  this  river  was  transmitted  to  Confess  and 
printed  as  Hoase  Ex.  Doc.  No.  113,  Forty -eighth  Congress,  second  ses- 
sion.   (See  also  Appendix  S  22.) 

IMPROVEMENT  OF  RIVERS    AND    HARBORS  IN   THE   STATE   OF  TEXAS. 

Officer  in  charge,  Maj.  S.  M.  Mansfield,  Corps  of  Engineers,  having 
under  his  immediate  orders  Lieut.  W.  L.  Fisk,  Corps  of  Engineers,  un- 
til October  3,  1884,  and  Lieut.  Lansing  H.  Beach,  Corps  of  Engineers, 
ftom  December  1,  1884,  ufttil  June  6,  1885. 

1.  Entrance  to  Galveston  Harbor,  Texas. — The  present  plan  was  adopted 
in  1880,  its  design  being  to  concentrate  by  means  of  jetties  the  outflow- 
ing currents  upon  a  limited  extent  of  bar  to  effect  its  removal  and  in- 
crease the  depth  of  entrance.  The  estimated  cost  of  the  work  proposed 
was  $1,826,813. 

The  amount  expended  prior  to  June  30, 1880,  was  $618,431,  and  to 
June  30,  1886  (including  $100,000  of  Galveston  Cit.v  funds),  the  total 
was  $1,676,337.12,  of  which  sum  $971,573.16  has  been  applied  under 
the  project  of  1880  to  constructing  a  south  jetty  and  a  trial  section  of 
north  jetty  5  also,  the  necessary  contingencies  and  superintendence,  and 
the  additionalexpenseof  caring  for  the  Government  property  during  the 
past  year  and  more. 
'  The  last  appropriation  for  this  work  was  in  act  of  August  2,  1882» 
The  last  work  was  done  in  April,  1884,  when  the  south  jetty  was  left 
with  a  total  length  of  22,661  feet. 

The  work,  as  far  as  finished,  is  now  being  examined  under  instruc- 
tions from  the  Board  of  Engineers  for  Fortifications  and  for  River  and 
Harbor  Improvements,  which  has  been  directed  to  make  a  report  there- 
on.   This  will  be  made  the  subject  of  a  future  communication. 

The  estimated  amount  required  for  the  entire  and  permanent  com- 
pletion of  the  work  of  improvement,  in  accordance  with  the  project  of 
1880,  is  $1,000,813. 

July  1,  1884,  amount  available $5,477  19 

July  1, 1885,  aniouDt  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $3,633  31 

July  1,  1885,  outstanding  liabilities 181  00 

3,814  31 

July  1,  1885,  amount  available 1,662  88 

Amount  (estimated)  required  fo^  completion  of  existing  project 1, 000, 813  00 

^  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    750,000  00 
]  Submitted  in  compliance  with,  requirements  of  section  2  of  river  and 
L    harbor  acts  of  1866  and  1667. 

(See  Appendix  T  1.) 

2.  Ship-  Channel  in  Galveston  Bay,  Texas. — The  project  of  1871  (modified 
in  1877)  proposed  the  deepening  and  widening  of  the  cbannel  from  the 
head  of  BoHvar  Channel  to  the  cat  through  Morgan's  Point,  to  afford 
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a  channel  of  12  feet  depth  at  mean  low  tide,  with  a  width  at  bottom  of 
100  feet.  The  natural  channel  had  a  depth  of  not  more  than  7  feet  at 
the  shoalest  places. 

The  amount  expended  to  June  30,  1885,  was  $286,629.50,  which  se- 
emed a  navigable  channel  from  the  Gulf  entrance  to  Morgan's  Gut  of 
8.9  feet  at  mean  low  tide. 

No  work  has  been  done  since  1883,  owing  to  the  reserving  of  funds 
for  Congressional  action  at  first,  and  then  afterwards  and  to  the  present 
time  because  of  the  provision  in  act  of  July  5, 1884,  that  the  money  in 
hand  should  not  be  expended  until  the  Secretary  of  War  be  satisfied 
that  the  Buffalo  Bayou  Ship-Channel  Company  has  relinquished  or 
abandoned  to  the  United  States,  forever,  all  its  franchises  and  any  and 
all  right  to  collect  or  impose  tolls  or  charges  from  any  part  of  said  ship- 
channel  or  Buffalo  Bayou. 

The  question  of  this  surrender  on  the  part  of  the  ShipChanuel  Com- 
pany to  the  United  States  is  now  under  consideration  by  the  parties 
interested,  and  the  available  funds  will  be  expended  in  completing  the 
improvement  in  accordance  with  the  existing  plans  and  in  the  manner 
required  by  law,  upon  the  actual  transfer  to  the  United  States  of  the 
franchises,  &c.,  required. 

Jnlyl,  1884,  amount  available $159,870  50 

July  1, 1885,  amount  available 159,870  60 

(See  Appendix  T  2.) 

3.  Trinity  River ^  Texas.— The  project  of  1871  (modified  in  1873)  had 
for  its  object  the  opening  of  the  river  to  navigation  so  as  to  admit  the 
tntrance  of  vessels  drawing  5  feet.  At  the  mouth  of  the  river  the  natural 
channel  was  shoal  (4J  feet)  and  extremely  narrow  across  the  bar. 

The  amount  expended  to  and  including  Juue  30, 1884,  was  $20,695.79, 
and  to  and  including  June  30, 1885,  an  addition  of  $13,297.71,  or  a  total 
of  $33,993.50,  by  which  was  gained  a  channel  of  entrance  to  the  river 
by  Middle  Pass  of  over  6  feet  depth,  and  the  opening  of  the  river  to 
Liberty  tor  vessels  of  5  feet  draught.  The  improvement  is,  however, 
only  temporary ;  and  the  balance  of  the  estimate,  $14,541,  is  required  to 
eontiuue  work  during  the  fiscal  year  ending  June  30, 1887. 

The  work  is  not  susceptible  of  permanent  completion. 

Jnly  1,  1884,  amonnt  available |13,804  21 

July  1,  1885,  amonnt  expended  daring  fiscal  year,  exclusive  of  oatstandlng 
liabilitiea  July  1, 18»4 13,297  71 

July  1,1885,  amount  available 506  50 

{Amount  (estimated)  required  for  completion  of  existiuff  project 14. 541  00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1887    14,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  3.) 

4.  Buffalo  Bayou,  Texas. — ^The  project  of  1880  proposed  the  opening 
up  of  the  cliannel  between  Simm's  and  White  Oak  bayous  for  commer- 
cial purposes.  The  original  channel- way  below  Houston  in  1880  was 
Bavigabie  for  vessels  drawing  6  feet  of  water. 

The  approved  project  carried  an  estimate  of  $385,299.76  for  a  channel 
12  feet  deep  and  100  feet  wide,  clear  of  all  obstructions  to  navigation  be- 
tween the  iK>ints  above  named. 

The  amount  expended  to  June  30, 1885,  was  $95,522.13,  which  resulted 
in  developing  the  channel  to  quite  an  extern  along  the  bayou  ;  deepen- 
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ing  and  widening  the  shoalest  and  narrowest  places,  and  clearing  the 
stream  of  stamps  and  sunken  logs,  &c.  One  hundred  thousand  dollars 
can  be  profitably  expended  in  the  fiscal  year  ending  June  30, 1887,  in 
deepening  and  enlarging  the  present  channel  to  the  advantage  of  com- 
mercial interests. 

July  1,  1884,  amount  available |586  39 

Amount  appropriated  by  aot  approved  July  5,  1884 25,000  00 

25,586  39 
Julyl,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $19,524  28 

July  1,  1885,  outstanding  liabntiesi 1,584  24 

21,108  52 

July  1,  1885,  amount  available 4,477  87 

{Amount  (estimated)  required  for  completion  of  existine  project 285,299  75 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  100, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  4.) 

5.  Channel  over  bar  at  mouth  of  Brazos  River j  Texas. — ^The  project  of 
1880  has  for  its  object  the  maintenance  of  a  good  navigable  channel 
across  the  bar;  the  natural  channel  afforded  a  depth  of  not  over  8  feet, 
being  subject  to  changes  due  to  winds,  tide,  and  stages  of  water  in  the 
river. 

The  amount  expended  to  June  30,  1885,  $139,654.47,  has  been  ap- 
plied to  constructing  jetties.  The  result  effected  by  the  work  accom- 
plished has  been  that  of  holding  the  channel  across  the  bar  permanent 
in  position  and  with  a  depth  of  water  more  constant  and  certain  for 
navigation.  The  extent  of  work  in  place  is  not  sufficient  to  effect  per- 
manent results  BO  far.  One  hundred  thousand  dollars  can  be  profita- 
bly expended  in  the  fiscal  year  ending  June  30, 1887,  in  continuing 
jetty  construction. 

July  1, 1884,  amount  available , |803  33 

Amount  appropriated  by  act  approved  July  5, 1884 10,000  00 

10,803  33 
July  1, 1865,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1884 10,457  80 

July  1, 1885,  amount  available 345  53 

{Amount  (estimated)  required  for  completion  of  existing  project 382, 890  44 
Amount  that  can  be  profitably  expended  in  fiscal  y  ear  endine  June  30, 1887  100, 000  09 
•Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  5.) 

6.  Pass  Cavallo  Inlet  to  Matagorda  Bay^  Texas. — ^The  project  of  187* 
proposes  the  obtaining  of  a  channel  of  12  feet  depth  across  the  bar  and 
the  protection  of  the  head  of  Matagorda  Island. 

The  amount  expended  to  and  including  June  30,  1885,  $267,816.95, 
has  been  applied  to  constructing  a  jetty  on  the  south  side  of  the  pass 
entrance,  and  has  resulted  in  making  a  marked  improvement  in  depth 
of  channel  across  the  bar  and  giving  the  channel  permanency  of  position 
in  a  direction  more  suitable  for  navigation.  Two  hundred  thousand 
dollars  can  be  profitably  expended  in  the  fiscal  year  ending  June  30, 
1887,  in  continuing  jetty  construction,  extending  and  raising  the  soaA 
jetty  in  accordance  with  approved  plan. 
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Jnly  1,1884,  amount  available $5,744  91 

Reeeived  from  sale  of  fuel 03  00 

Amount  appropriated  by  act  approved  July  5, 1884 50,000  00 

55,807  91 
July  1, 1685,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 |9,291  05 

Jnly  1,1885. outstanding  liabilities 24,332  91 

33,624  86 

Jnly  1, 1835, amount  available 22,183  05 

{Amount  (estimated)  required  for  completion  of  existing  project 749, 280  00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  200, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  6.) 

7.  Aransas  Pass  and  Bay  up  to  Rockport  and  Corpus  Christie  Texas. — 
The  project  of  1879  has  for  its  object  the  maintenance  of  a  12.foot  chan- 
nel, at  mean  low  water,  over  the  bar  and  the  protection  of  the  head  ot 
Mnstang  Island  up  to  and  beyond  Turtle  Gove. 

The  channel  across  the  bar  was  maintained  at  from  7  to  8  feet  (only 
5  feet  during  1879)  by  natural  causes. 

The  amount  expended  to  June  30,  1885  (including  $9,938.93  of  the 
fund  subscribed  by  private  parties),  $383,025.82,  has  been  applied  to 
protecting,  by  means  of  groins,  the  head  of  Mustang  Island  up  to  and 
above  Turtle  Cove,  in  conjunction  with  a  brush  and  stone  revetment 
along  the  channel  face  of  Mustang  Island,  and  the  partial  construction 
of  a  south  channel-jetty.  The  effect  of  this  work  has  resulted  in  a  per- 
manent channel  across  the  bar,  wherein  is  afforded  a  depth  of  11  feet 
at  mean  low  tide  for  navigation  and  commerce.  During  1880,  in  an 
ever-shifting  channel,  there  was  a  depth  available  across  this  bar  of  but 
5  to  5^  feet.  This  just  prior  to  beginning  of  work  here  by  the  Govern- 
ment. 

The  officer  in  charge  renews  his  recommendation  of  previous  years, 
viz,  for  sufficient  funds  to  complete  the  south  jetty  and  to  commence 
and  hasten  the  development  of  the  interior  channels,  to  accommodate 
shipping  up  to  the  wharves  at  Eockport  and  Corpus  Christi.  Five  hun- 
dred thousand  dollars  can  be  very  profitably  expended  in  the  fiscal  year 
ending  June  30,  1887,  in  constructing  jetty  at  the  pass  and  improving 
interior  channels. 

Jnly  1, 18d4,  amount  available $1,088  62 

Amount  appropriated  by  act  approvedJuly  5,  1884 100,000  00 

101,088  62 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 ; 94,175  51 

July  1, 1885,  amount  available 6,913  11 

I  Amount  (estimated)  required  for  completion  of  existing  project 820, 722  75 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  500, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  7.) 

8.  Harbor  at  Brazos  Santiago,  Texas. — The  project  of  1881  (only  partly 
adopted)  proposed  the  deepening  of  the  channel  across  the  bar  and  the 
maintenance  of  a  suitable  harbor  inside  the  pass. 

The  depth  of  water  over  the  bar  maintained  by  natural  causes  alone 
wag  7i  feet. 
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The  amouDt  expended  to  Jane  30, 1885,  $184,148.72,  has  been  applied 
to  constructing  a  jetty  on  the  south  side  of  the  entrance  channel,  and 
has  resulted  m  maintaining  a  greatly-improved  channel  of  entrance. 
Two  hundred  thousand  dollars  can  be  profitably  expended  in  the  fiscal 
year  ending  June  30,  1887,  in  constructing  the  works  originally  esti- 
mated for. 

July  1,  1884,  amount  available $36,687  13 

Amount  appropriated  by  act  approved  July  5,  1884 -• 25,000  00 

61,687  13 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 60,835  8S 

July  1,  1885,  amount  available 851  28 

{Amount  (estimated)  required  for  completion  of  existing  project 493, 084  50 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  200, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  8.) 

9.  Protection  of  river-bank  at  Fort  Broton,  Texa^.^This  work  was  de- 
signed to  arrest  the  progress  of  encroachment  which  threatens  not 
only  to  destroy  the  most  valuable  buildings  at  the  post,  but  to  break 
through  into  the  lagoon,  which  would  entirely  change  the  channel  of 
the  river  and  leave  the  greater  portion  of  the  post  on  the  opposite  side 
of  the  channel. 

The  amount  expended  to  June  30, 1885,  is  $16,996.46.  The  results 
attained  have  not  been  commensurate  with  the  expenditure,  and  (for 
reasons  explained  in  report  of  the  officer  in  charge,  for  which  see  Appen- 
dix T  9)  it  has  been  considered  best  not  to  attempt  to  control  the  Eio 
Grande  at  this  point  by  artificial  works,  and  that  it  would  be  more 
expedient  to  move  from  time  to  time  such  of  the  buildings  as  may  be 
in  actual  danger. 

No  further  appropriation  for  this  work  is  recommended. 

July  1,  1884,  amount  available $1,230  04 

July  1,  1885,  amount  expended 226  50 

July  1,  1885,  amount  available 1,003  54 

(See  Appendix  T  9.) 

WESTERN    RIVERS. 

IMPROVEMENT  OF  RED  RIVER  AND  OF  CERTAIN  RIVERS  IN  THE  STATHS 
OF  LOUISIANA,  ARKANSAS,  MISSISSIPPI,  AND  TENNESSEE,  TRIBUTARY 
TO  THE  MISSISSIPPI— WATER-GAUGES  ON  THE  MISSISSIPPI  AND  ITS 
PRINCIPAL  TRIBUTARIES. 

Officer  in  charge,  Maj.  A.  M.  Miller,  Corps  of  Engineers,  to  August 
1, 1884,  since  which  time  Gapt.  Eric  Berglaud,  Corps  of  Engineers. 

1.  Red  RiveTy  Louisiana  and  Arkansas. — The  present  improvement  of 
this  river  was  begun  in  1872,  At  that  time  navigation  above  Shrevt- 
port,  La.,  was  almost  impossible,  on  account  of  the  great  raft.  Low- 
water  navigation  between  Shreveport  and  Grand  Ecore,  La,,  was  seri- 
ously affected  by  the  gradual  enlargement  of  the  Tone's  Bayou  outlet, 
which  depleted  the  main  channel  of  the  river  below,  without  giving 
another  navigable  route.  The  entire  river  from  Fulton,  Ark.,  to  its 
mouth  was  greatly  obstructed  by  snags,  logs,  wrecks,  leaning  trees 
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and  similar  obstructions ;  and  the  navigable  channel  at  Alexandria, 
La.,  was  sufficient  for  the  demands  of  commerce. 

The  project  for  the  improvement  has  contemplated  removal  of  the 
great  raft,  closing  Tone's  Bayou,  the  removal  of  snags  and  other  ob- 
structions, the  opening  of  a  channel  through  the  falls  of  Alexandria, 
and  deepening  of  the  water  over  shoal  places. 

The  amount  expended  to  June  30, 1884,  was  $630,197.44.  The  work 
from  1872  to  that  time  had  greatly  benefited  navigation  and  commerce. 
The  great  raft  had  been  removed,  and  about  150  miles  of  river  above 
Shreveport  opened  to  navigation.  By  means  of  snag-boats  and  shore- 
parties  numerous  obstructions  were  removed,  the  raft  kept  from  re- 
forming, and  the  river  has  been  kept  open  from  Fulton,  Ark.,  to  its 
mouth,  aud  is  navigable  between  those  points  almost  the  entire  year. 
The  opening  of  the  channel  through  the  falls  at  Alexandria,  under  con- 
tract of  October  14, 1882,  was  but  little  more  than  one-fourth  com- 
pleted. Several  ineffectual  attempts  had  been  made  to  close  Tone's 
Bayou,  but,  owing  to  the  determined  opposition  of  the  people  in  that 
vicinity  to  having  the  work  carried  out,  nothing  has  been  done  since 
early  in  1882,  when  the  dam  then  in  process  of  construction  was  de- 
stroyed. 

During  the  year  snag-boats  and  shore-parties  have  relieved  the  river 
of  many  dangerous  obstructions,  and  kept  it  open  for  navigation.  An 
immense  jam  of  logs  was  removed  from  the  old  raft  region  in  May,  and 
a  formidable  obstruction  averted  by  the  promptness  of  iteu  removal. 
The  outlet  known  as  Sale  and  Murphy's  Canal  was  closed  with  a  dam, 
but  this  was  destroyed  by  high  water  in  December.  But  little  work 
was  done  by  the  contractor  at  Alexandria  during  the  season.  Some 
3,500  cubic  yards  of  rock  were  drilled  and  blasted,  but  only  a  small 
quantity  was  removed.  At  the  lower  falls  445  cubic  yards  of  earth  and 
rock  were  added  to  the  dam.  The  work  of  protecting  the  harbor  at 
Alexandria,  La.,  directed  by  the  last  appropriation  tor  this  river,  was 
well  under  way  when  stopped  by  a  sudden  rise  of  the  river  in  December^ 
and  high  water  has  prevented  the  resumption  of  work  4}ince  that  time. 
The  United  States  steamer  Florence  sunk  August  25,  and  was  raised 
and  repaired. 

The  amount  expended  to  June  30,  1885,  is  $699,095  98.  With  the 
balance  available  it  is  proposed  to  complete  the  projected  work  of  pro- 
tecting Alexandria  Harbor,  to  care  for  the  property  belonging  to  the 
improvement,  and  remove  jams  during  next  winter  and  spring;  but 
little  if  any  work  can  be  done  during  the  coming  low-water  season. 

The  appropriation  estimated  for  can  be  profitably  expended  in  con- 
tinuing the  removal  of  obstructions  by  means  of  snag-boats  and  shore- 
parties,  completing  the  improvement  at  the  falls  of  Alexandria,  and 
$10,000  for  extending  the  work  for  protection  of  the  harbor  at  Alexan- 
dria. 

It  i8  recommended  that  a  complete  survey  of  Bed  Biver  be  made 
from  Fulton,  Ark.,  to  its  mouth,  and  that  $45,000  be  appropriated 
for  this  purpose,  in  additon  to  the  sum  required  for  the  improvement 
of  the  river.  This  survey,  which  was  included  in  the  examinations  and 
surveys  provided  for  in  the  river  and  harbor  act  of  August  2, 1882,  but 
no^  undertaken  for  want  of  funds,  would  be  of  the  utmost  importance  in 
determining  future  methods  of  improving  the  river. 

No  estimate  for  the  permanent  improvement  of  the  river  can  be  pre- 
sented, as  new  obstructions  are  continually  added  by  caving  banks^ 
&c.,  and  each  flood  brings  down  large  quantities  of  drift  from  the  up- 
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per  river,  the  removal  of  which  requires  that  the  work  be  carried  on 
from  year  to  year  in  order  to  keep  the  river  open  to  navigation. 

Amount  appropriated  by  act  approved  Julv  5,  1884 $75,000  00 

July  1,  1885,  amount  expended  during  fiscal  year,  ezcluBive  of 

outetandiijg  liabilities  July  1,1884. $62,012  80 

July  1,  1885,  outstanding  liabilities 14  87 

62,027  67 

July  1, 1885,  amount  available 12,972  33 

r  Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1877    90, 000  00 

I  And,  in  addition,  for  survey  of  Red  River,  Louisiana  and  Arkansas 45, 000  00 

]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 

(See  Appendix  TJ  1.) 

2.  Survey  of  Bayou  Pierrcy  Louisiana. — This  was  directed  by  river  and 
harbor  act  of  July  5, 1884,  the  object  being  to  ascertain  the  advisability 
and  cost  of  opening  a  navigable  channel  from  Bed  River  through  Tone's 
Bayou  and  Bayou  Pierre,  to  the  point  where  the  waters  of  the  latter 
again  join  Bed  Biver. 

Several  unforeseen  circumstances  have  combined  to  make  the  cost  of 
the  survey  exceed  the  original  estimates,  in  consequence  of  which  the 
amount  appropriated  was  insufficient  for  its  completion.  The  survey  is 
about  two-thirds  completed,  and  it  is  thought  that  the  remaining  field 
work  can  be  accomplished  in  about  six  weeks.  As  it  is  of  importance 
that  the  survey  be  completed  as  contemplated,  in  order  that  the  ques- 
tion of  cost  and  advisability  of  openiug  this  route  may  be  definitely  set- 
tled, it  is  recommended  that  the  estimated  amount  required  for  its  com- 
pletion be  appropriated. 

As  this  survey  includes  a  portion  of  Bed  Biver,  its  completion  as  con- 
templated will  somewhat  reduce  the  cost  of  surveying  the  main  stream. 

No  estimate  can  be  submitted  of  the  cost  of  opening  the  Bayou  Pierre 
route  to  navigation  until  the  completion  of  this  survey. 

Amount  appropriated  by  act  approved  Julv  5.  1884 $8, 600  00 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 7.936  15 

July  1, 1885,  amount  available 663  85 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 000  00 
Amounttbat  can  be  profitably  expended  in  tiscal  yearending  June30,1887      5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  2.) 

3.  Cypress  Bayou,  Texas  and  Louisiana, — This  improvement  included 
the  whole  navigable  channel  from  Shreveport,  La.,  to  Jefferson,  Tex., 
via  Sodo  and  Fairy  lakes  and  Cypress  Bayou. 

The  first  project  consisted  in  cutting  and  dredging  a  good  higu-water 
channel  from  Jefferson,  Tex.,  to  Red  River,  and  the  work  was  completed 
in  1880.  Since  then  the  timber  has  grown  up  again,  and  a  steamer  was 
employed  during  July,  18H4,  in  removing  a  number  of  obstructions. 

The  second  project  contemplated  constructing  a  dam  across  the  lake 
at  Albany  Point,  and  making  a  cut  through  to  Red  River  at  an  esti- 
mated cost  of  $372,580,  recommending  that  the  funds  be  made  availa- 
ble in  one  appropriation  to  successfully  execute  the  work.  This  would 
give  good  navigation  to  Jefferson  nearly  all  the  year.  No  funds  have 
been  appropriated  for  this  project. 
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The  nver  and  harbor  act  of  July  5, 1884,  directed  a  resarvey  of  the 
work  to  ascertain  if  the  improvement  could  not  be  made  upon  some 
other  plan  than  the  above,  and,  with  the  small  balance  available,  an 
examination  was  made  and  report  submitted  (see  Appendix  U  3),  with 
the  recommendation  that  the  improvement  be  confined  to  straightening 
and  making  the  present  channel,  cutting  stumps  therefrom,  and  reopen- 
ing the  cuts  by  dredging,  which  it  is  believed  will  secure  safe  naviga- 
tion to  Jefferson  during  seven  or  eight  months  of  the  year.  The  cost  of 
this  improvement  is  estimated  at  $18,000. 

The  entire  amount  recommended  for  expenditure  during  the  fiscal 
year  ending  June  30, 1887,  is  required  in  order  to  complete  the  work 
according  to  the  project. 

The  amount  expended  to  June  30,  1884,  was  $93,193.51. 

July  1, 1884,  amount  available |«06  49 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 775  34 

July  1,  1885,  amount  available 31  15 

! Amount  (estimated)  required  for  completion  of  existing  project 18, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  :M),  1887    18,000  00 
Submitted  in  compliance  with  requirements  of  section  *i  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  3.) 

4.  Cane  River,  Louisiana. —Thi^  first  aj)propriation  for  tliis  work  was  made 
by  river  and  harbor  act  of  July  5, 1884,  and  the  funds  appropriated  were 
applied  during  the  year  to  the  removal  of  sna^s,  logs,  stumps,  caved-in 
and  leaning  trees,  and  some  rock,  obstructing  high-water  navigation. 
The  stream  is  only  navigable  during  high  stages  of  water  in  Red  River, 
and  the  work  of  the  past  season  has  freed  the  channel  to  a  great  ex- 
tent of  obstructions,  increased  the  depth  of  water  during  the  navigable 
season,  and  enabled  steamboats  to  make  quicker  trips.  During  the  past 
season  good  navigation  continued  from  December  until  May. 

This  stream  is  an  arm  or  high- water  channel  of  Red  River,  extending 
from  a  point  2  miles  below  Grand  Ecore,  where  it  leaves  the  main 
stream,  to  Colfax,  La.,  where  it  re-enters,  and  it  is  recommended  that 
appropriations  for  future  improvement  be  included  in  those  for  Red 
Biver,  in  which  case  necessary  work  can  be  done  when  and  where  the 
interests  of  navigation  may  require  it. 

Amount  appropriated  by  act  approved  July  5,  1884 |2,500  00 

Joly  1,  1885,  amonnt  expended  dariug  tiscal  year,  exclasive  of  outetanding 
liabilitiea  July  1,1884 2,360  31 

July  1,  1885,  amoant  available 149  69 

(See  Appendix  U  4.) 

5.  Loggy  Bayou,  Lake  Bistenau,  and  the  Dorcheat,  Louisiana. — The  first 
appropriation  for  this  improvement  was  made  by  river  and  harbor  act 
approved  July  5, 1884,  and  was  applied  during  the  past  season  to  the 
removal  of  snags,  logs,  stumps,  leaning  trees,  and  brush  obstructing 
high-water  navigation.  Signboards,  indicating  the  cleared  channel, 
were  also  set  up  in  Lake  Bistenau.  i?his  work  has  increased  facilities 
for  navigation  by  removal  of  obstructions,  and  the  navigable  depth  in 
many  places  has  been  increased  fully  3  feet.  Boats  were  enabled  to 
mn  to  the  bead  of  navigation,  near  Minden,  La.,  during  six  months  of 
the  past  year. 

No  estimate  for  permanent  improvement  can  be  submitted,  as  new 
obstmctions  are  constantly  added  by  sliding  and  caving  banks,  &c. 
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With  the  amoant  asked  for  the  fiscal  year  ending  June  30, 1887,  it  is 
proposed  to  remove  the  obstructions  to  h'gh-water  navigation  which 
will  form  by  that  time. 

Amonnt  appropriated  by  act  approved  Jnly  5, 1884 |5, 000  00 

July  1, 1885,  amount  expended  during  fiscal  year,  excluBive  of  outstanding 

liabilities  July  1,  1884 4,568  21 

July  1,  1885,  amount  available 431  79 

i  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1887      5, 000  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  U  5.) 

6.  Ouachita  and  Black  rivers^  Arkansas  and  Louisia/na. — The  improve- 
ment of  Ouachita  Eiver  was  begun  in  1871.  Black  River,  being  the 
connecting  link  between  Ouachita  and  Eed  rivers,  was  added  under  the 
same  head  of  appropriation  by  the  last  river  and  harbor  act.  The  pres- 
ent project  contemplates  the  removal  of  wrecks,  logs,  snags,  leaning 
timber,  &c.,  obstructing  navigation  of  the  streams,  and  the  improvemet 
of  shoal  places.  The  original  project  contemplated  the  construction  of 
a  series  of  locks  and  dams  in  the  Ouachita  Biver  for  slackwater  navi- 
gation, but  was  abandoned  in  1874,  and  the  present  project  adopted. 

The  amount  expended  under  the  present  project  to  June  30, 1884,  in- 
cluding cost  of  iron-hull  snag-boat  and  outfit,  was  $161,412.13,  which  has 
greatly  benefited  navigation  by  the  removal  of  obstructions,  and  an  in- 
creased depth  of  from  12  inches  to  over  3  feet  has  been  gained  over  some 
of  the  shoal  places. 

During  the  year  the  iFnited  States  snag  boat  O.  G.  Wagner  was  em- 
ployed about  four  mouths,  from  September  to  January,  in  removing  ob- 
structions from  the  channel  and  banks.  The  principal  portion  of  this 
work  was  performed  between  Monroe,  La.,  and  the  mouth  of  Black  River. 
This  work  has  greatly  benefited  navigation,  as  nothing  had  been  done 
since  1882,  and  formidable  obstructions  had  accumulated.  In  many 
places  landslides — some  extending  entirely  across  the  stream — were  re- 
moved, and  also  many  other  channel  obstructions.  Steamboat-men 
navigating  the  river  express  great  satisfaction  at  this  season's  work. 
The  two  wrecks  obstructing  the  harbor  at  Monroe,  La.,  were  also  re- 
moved during  the  past  season. 

Previous  to  any  work  of  improvement  large  boats  plied  between  New 
Orleans  and  Camden,  Ark.,  about  half  the  year.  These  boats  now  run 
to  Camden  from  seven  to  eight  months  in  the  year,  and  smaller  ones 
ascend  the  river  as  high  as  Monroe,  La.,  during  the  entire  year. 

The  balance  available  will  be  required  for  the  care  an^  preservation 
of  the  property  pertaining  to  this  improvement  during  the  next  fiscal 
year. 

The  amount  asked  for  the  fiscal  year  ending  June  30,  1887,  can  be 
profitably  expended  in  continuing  the  removal  of  obstructions  from  the 
channel  and  banks  of  the  stream  and  building  and  repairing  wing-dams 
where  necessary.  Of  this  amount,  however,  $7,500  will  be  required  for 
repairs  of  the  snag-boat  before  it  can  be  used  again. 

Ko  estimate  for  permanent  improvement  can  be  submitted,  as  the  ob- 
structions are  continually  forming  and  require  removal  from  time  to 
time. 

Amount  appropriated  by  act  approved  Jnly  5,  1884 ^15^  000  00 

July  1,  Ititibf  amount  expended  during  fiscal  year,  exclusive  of  outstandinir 
liabilities  July  1,  1884 13,809  19 

July  1,  1885,  amount  available •  •••.. 1  190  81 
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C  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30,  ld87  $40, 000  00 
<  Snbmitfeed  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  U  6.) 

7.  Bayou  Bartholomew^  Louisiana  and  Arlcansas. — ^Tbis  stream  is  navi- 
gable only  during  high  stages  of  water  In  the  Ouachita  River,  of  which 
it  is  a  tributary.  The  improvement  was  begun  in  1881,  and  the  project 
contemplated  the  removal  of  wrecks,  snags,  overhanging  timber,  &c.. 
obstructing  navigation  from  Baxter,  Ark.,  to  the  mouth,  an  estimated 
distance  of  213  miles,  at  a  cost  of  $26,862. 

The  amount  expended  to  June  30, 1884,  was  $11,878.30,  which  had 
resulted  in  the  removal  of  obstrnctions  between  Baxter  and  Lind  Grove, 
La.,  about  143  miles,  enabling  boats  to  ran  regularly  to  Baxter  during 
high  water. 

During  the  year  the  work  was  carried  on  by  contract,  and  tiie  ob- 
structions were  removed  from  the  bayou  for  a  distance  of  66§  miles  up 
stream  from  its  mouth,  and  consequently  improving  navigation  in  that 
portion  of  the  stream  and  lessening  the  dangers  thereof. 

The  appropriation  asked  for  the  fiscal  year  ending  June  30, 1887,  can 
be  profitably  expended  in  continuing  the  removal  of  obstructions  from 
the  channel  and  banks  as  heretofore. 

No  permanent  improvement  can  be  effected,  as  new  obstructions  are 
continually  forming,  which  will  require  removal  from  time  to  time  in  the 
interests  of  safe  navigation. 

Jnly  1,  1884,  amount  available $1,121  70 

Amount  appropriated  by  act  approved  July  5,  1884 5, 000  00 

6, 121  70 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1«84 5,873  02 

Jnly  1,  1885,  amount  available 248  68 

{Amount  (estimated)  required  for  completion  of  existing  project 8, 862  00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  endiug  June  :{0, 1887      9, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  7.) 

8.  Bayou  Bceufj  Louisiana. — This  bayou  is  navigable  only  during 
high  stages  of  water  in  the  Ouachita  River,  of  which  it  is  »  tributary. 
The  project  for  its  improvement  was  adopted  in  1880,  and  contemplated 
the  removal  of  snags,  logs,  leaning  timber,  &c.,  obstructing  navigation, 
between  Wallace's  Landing,  La.,  and  its  mouth,  a  distance  of  280  miles, 
at  an  estimated  cost  of  $20,000. 

The  amonnt  expended  to  June  30,  1884,  was  $10,000,  which  was  ap- 
plied in  1881  and  1882  to  the  removal  of  obstructions  below  Point  Jef- 
ferson. The  removal  of  these  obstructions  gave  increased  facilities  for 
navigation,  and  boats  were  enabled  to  run  during  high  water  to  Point 
Jefferson,  19  miles  below  Wallace's  Landing. 

During  the  year  the  work  was  carried  on  by  contract.  Removal  of 
obstrnctions  was  begun  at  the  mouth  and  continued  upstream  a  dis- 
tance of  60  miles,  when  the  available  funds  were  exhausted.  This  work 
has  greatly  benefited  high-water  navigation  in  that  portion  of  the  stream 
in  which  it  was  perfonned.  The  bayou  was  navigable  during  the  past 
year  from  November  until  June. 

An  examination  of  three  outlets  of  this  bayou,  near  Point  Jefferson, 
La.,  waa  made  during  the,  year,  as  directed  by  river  and  harbor  act  of 
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July  5, 1884,  and  their  closare  recommended,  at  au  estimated  cost  of 
$8,500. 

The  amount  asked  for  the  fiscal  year  ending  Jane  30,  1887,  can  be 
profitably  expended  in  continuing  the  removal  of  obstructions  to  high- 
water  navigation  and  in  closing  the  outlets  near  Point  Jefferson. 

Ko  permanent  improvement  can  be  secured,  as  new  obstructions  are 
added  from  time  to  time,  which  will  require  removal  in  the  interests  of 
safe  navigation. 

Amount  appropriated  by  act  approved  Jalv  5,  I«84 $5, 000  00 

July  1, 1885,  anioant  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 4,875  68 

July  1,  1885,  amount  available 124  32 

{Amount  (estimated)  required  for  completion  of  existing  project 13, 500  DO 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887     13, 500  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  8.) 

9.  Tensas  River  and  Bayou  Ma^coriy  Louisiana. — The  project  for  the  im- 
provement of  Tensas  Biver  was  adopted  in  1881,  and  consisted  in  the 
removal  of  snags,  logs,  leaning  timber,  &c.,  obstructing  navigation,  from 
Dallas,  La.,  to  its  month,  about  180  miles,  at  an  estimated  cost  of 
$23,000.  Bhyou  Macon,  a  tributary  of  the  Tensas,  was  added  under 
the  same  head  of  appropriation  by  the  last  river  and  harbor  act,  and 
the  cost  of  removing  similar  obstructions  in  that  stream,  from  Floyd, 
La.,  to  its  mouth,  about  130  miles,  is  estimated  at  $17,000. 

The  amount  expended  to  June  30, 1884  was  $3,000,  which  was  applied 
in  1881  to  the  removal  of  obstructions  from  the  Tensas,  and  benefited 
navigation  to  a  limited  extent  by  their  removal  as  far  as  practicable 
with  that  amount. 

During  the  year  the  work  was  carried  on  by  contract.  The  removal 
of  obstructions  was  begun  at  the  mouth  of  Tensas  River  and  continued 
up-stream  for  28|  miles,  greatly  lessening  the  dangers  of  navigation  in 
that  part  of  the  stream. 

These  streams  are  only  navigable  duiing  high  water,  and  the  past 
season  were  open  to  navigation  from  November  to  June,  inclusive. 

No  work  was  done  in  Bayou  Macon,  as  the  amount  appropriated  was 
not  sufficient  to  extend  the  work  into  that  stream  last  season. 

With  the  appropriation  asked  for  the  fiscal  year  ending  June  30, 1887, 
it  is  proposed  to  continue  the  removal  of  obstructions  from  the  chan- 
nel  and  banks  as  heretofore.  If  the  whole  amount  asked  for  be  granted 
the  work  can  be  prosecuted  in  both  streams. 

The  work  is  not  permanent,  as  new  obstructions  are  ad<led  from  time 
to  time,  which  will  require  removal  in  the  interests  of  safe  navigation. 

Amount  appropriate<l  by  act  approved  July  5,  1884 $4, 000  00 

July  1,  1885,  amount  expended  dnriug  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 :^984  66 

July  1,  1885,  amount  available 15  34 

{Amount  (estimated)  required  for  completion  of  existing  project 33, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887     10, 000  00 
Submitted  in  compliance  with  reqnin'ments  of  section  'li  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  9.) 

10.  Bayou  IPArhonne^  Louisiana. — The  first  appropriation  for  improv- 
ing this  stream  was  made  by  river  and  harbor  act  approved  July  5, 
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1884.  Like  tbe  other  tribataries  of  Ouachita  River,  it  is  only  navigable 
daring  high  stages  of  water  in  the  main  stream.  The  project  for  its  im- 
provement contemplates  the  removal  of  snags,  logs,  wrecks,  leaning 
trees,  &c.,  obstructing  navigation,  from  Stein's  Bluff  to  its  mouth,  42| 
miles,  at  an  estimated  cost  of  $15,000. 

The  work  during  the  year  was  carried  on  by  contract.  It  was  begun 
at  the  mouth  and  continued  up-stream  22  miles  4,143  feet.  This  work 
resulted  in  the  removal  of  obstructions  from  about  one-half  of  that 
portion  of  the  stream  in  which  improvement  is  contemplated  by  the 
present  project,  and  consequently  has  improved  high-water  navigation 
and  lessened  the  d&ngers  thereof.  During  the  past  year  the  bayou  was 
navigable  from  December  until  May. 

With  the  appropriation  asked  for  the  fiscal  year  ending  June  30, 1887, 
it  is  proposed  to  continue  the  removal  of  obstructions  to  high-water 
navigation  according  to  the  project. 

The  work  is  not  permanent,  as  new  obstructions  are  added  from  time 
to  time,  which  require  removal  in  the  interests  of  safe  navigation. 

Amount  appropriated  by  act  approved  July  5,  1884 $5,000  00 

July  1,  1685,  amount  expended  daring  fiscal  year,  ezolusive  of  on  tatanding 
liabilitieaJnly  1,1884 4,869  41 

Jnly  1,  1885,  amount  available 130  59 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  10.) 

11.  Tazoo  RiveTy  Mississippi. — Work  iu  this  river  was  begun  in  1873 
by  removing  the  wrecks  of  eleven  steamboats  sunk  during  the  late  war. 
The  project  for  its  improvement  contemplates  the  removal  of  wrecks, 
logs,  snags,  overhanging  trees,  &c.,  which  obstruct  the  channel  through- 
out the  entire  length  of  the  stream.  No  permanent  iiAprovement  can 
be  effected,  as  each  flood  brings  new  obstructions  into  the  river  and 
otiliers  are  continually  added  by  caving  banks,  &c.  These  require  re- 
moval  from  time  to  time  to  render  navigation  safe.  The  amount  ex- 
pended to  June  ao,  1884,  was  $132,698.82,  and  had  resulted  in  a  marked 
benefit  to  commerce  and  improvement  of  the  navigable  channel.  The 
large  number  of  wrecks  and  natural  obstructions  which  had  limited  the 
navigation  of  the  stream  had  been  removed  to  such  an  extent  that  the 
river  was  navigable  from  its  head  to  its  mouth  during  the  entire  year, 
and  steamboats  made  regular  trips  without  much  difficulty. 

In  the  past  year  work  was  carried  on  during  the  low- water  season  by 
the  United  States  snag-boat  John  B.  Meigs,  and  extended  over  the  en- 
tire river,  greatly  benefiting  low-water  navigation.  The  depth  of  water 
in  some  places  was  increas^  from  2^  to  4  feet.  One  steamboat  wreck 
and  many  other  dangerous  obstructions  were  removed.  The  steamboat 
masters  and  pilots  navigating  the  river  are  unanimous  in  acknowiedg- 
ingthe  substantial  benefits  resulting  from  this  work. 

The  balance  available  will  be  required  for  the  care  and  preservation 
of  the  property  belonging  to  this  improvement,  and  work  cannot  be 
resumed  before  a  new  appropriation  becomes  available. 

The  appropriation  asked  for  the  fiscal  year  ending  June  30, 1887,  can 
be  profitably  expended  in  contlnning  the  removal  of  obstructions  from 
the  channel  and  banks  of  the  river.  Of  this  amount,  however,  $5,600 
will  be  required  for  necessary  repairs  of  the  snag-boat  before  it  resumes 
work  in  the  stream. 
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July  1,  1884,  amount  available |301  18 

Amount  appropriated  by  act  approved  July  5,  1884 10, 000  00 

10,301  18 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
UabiUtiesJuly  1,  1884 9,054  71 

July  1,  1885,  amount  available 1,246  47 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    30, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  II.) 

12.  Big  Sunflower  River^  Mississippi.  -The  project  for  improving  this 
stream  was  adopted  in  1879,  and  consisted  in  building  ordinary  wing- 
dams  to  scour  a  channel  of  from  3  feet  to  40  inches  over  the  bars,  and 
in  the  removal  of  snags,  sunken  logs,  and  leaning  timber  obstructing 
navigation,  at  an  estimated  cost  of  $66,000. 

The  amount  expended  to  June  30, 18^,  was  *35,106.42,  and  had  re- 
sulted in  a  marked  benefit  to  navigation  and  commerce  by  the  removal 
of  obstructions,  and  the  increased  depth  of  water  of  from  18  inches  to 
3J  feet  which  had  been  gained  over  the  bars  where  dams  had  been  built. 

During  the  year  new  wing-dams  were  built  at  five  different  bars,  se- 
curing an  average  increased  depth  of  2  feet.  Several  old  dams  were 
repaired,  and  the  work  of  removing  obstructions  from  the  channel  and 
banks  continued. 

Steamboat  men  state  that  in  1879  it  took  from  ten  to  fifteen  days  to 
make  a  trip,  while  at  the  present  time  it  can  be  accomplished  without 
difficulty  in  six  days  at  the  lowest  stages  of  water. 

The  suspension  of  work,  owing  to  lack  of  funds,  will  necessitate  a 
greater  expenditure  during  the  fiscal  year  ending  June  30,  1887,  on  ac- 
count of  the  formation  of  new  obstructions  added  from  time  to  time  by 
caving  and  sliding  banks,  &c. 

With  the  amount  asked  for  it  is  proposed  to  continue  the  removal  of 
obstructions  from  the  channel  and  banks  and  the  construction  and  re- 
pair of  wing-dams  where  necessary. 

No  permanent  improvement  can  be  effected  on  account  of  the  addi- 
tional obstructions  formed  from  time  to  time. 

July  1,  1884,  amount  available $1,893  58 

Amount  appropriated  by  act  approved  July  5,  1884 5,000  00 

6,893  58 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUities  July  1,  1884 6,848  20 

July  1.  1885«  amount  available 45  38 

{Amount  (estimated)  required  for  completion  of  existing  project 24, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    15, 009  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  12.) 

13.  Tchula  Lakej  Mississippi. — The  project  for  this  improvement  was 
adopted  in  1881,  and  contemplated  the  removal  of  snags,  logs,  over- 
hanging  trees,  &c.,  obstructing  navigation  to  enable  light-draught  steam- 
boats to  enter  the  lake  earlier  in  the  season.  The  estimated  cost  of  this 
improvement  was  $10,000. 

The  amount  expended  to  June  30,  1884,  was  $5,228.54,  which  was 
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applied,  in  1881  and  1882,  to  carrying  out  the  project  and  resulted  in 
improving  the  channel  and  lengthening  the  navigable  season. 

The  work  daring  the  past  year  greatly  benefited  navigation,  as  many 
trees  were  removed  which  had  fallen  into  the  channel  since  the  last  work 
was  performed.  A  number  of  dangerous  sawyers,  which  had  obstructed 
the  channel  for  years,  were  also  removed.  « 

Much  work,  however,  remains  to  be  done  and  new  obstructions  are 
eontinually  forming,  which  require  removal  from  time  to  time.  Conse- 
quently the  improvement  cannot  be  permanent. 

With  the  amount  asked  for  the  fiscal  year  ending  June  30, 1887,  it  is 
proposed  to  continue  the  removal  of  obstructions  from  the  channel  and 
banks  as  heretofore.  As  this  stream  is  really  the  easterly  branch  of 
the  Yazoo  River,  extending  from  the  head  to  foot  of  Honey  Island,  about 
67  miles  in  length,  it  is  recommended  that  future  appropriations  for  its 
improvement  be  included  in  the  general  appropriation  for  Yazoo  Eiver. 

July  1, 1884,  amount  available $271  46 

AmouDt  appropriated  by  act  approved  July  5, 1884 1,500  00 

1,771  46 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUities  July  1,  1884 1,345  62 

July  1,  1^5,  amount  available 425  84 


1 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  13.) 

14.  Tallahatehee  Riverj  Mississippi, — This  work  was  begun  in  1879. 
The  project  for  the  improvement  contemplated  the  removal  of  snags, 
sunken  logs,  and  overhanging  timber,  obstructing  low-water  navigation 
in  the  stream  below  the  mouth  of  Ooldwater  Biver,  a  distance  of  165 
miles,  and  also  removal  of  the  wreck  of  the  steamer  Star  of  the  West, 
lying  in  the  channel  8  miles  above  the  mouth  of  the  river.  The  esti- 
mated cost  of  such  improvement  was  $40,000.  The  river  and  harbor 
acts  of  1880, 1881,  and  1882,  however,  required  the  expenditure  of  funds 
above  the  mouth  of  the  Ooldwater  to  Batesville,  Miss.,  and  $10,000  has 
been  expended  in  removing  similar  obstructions  from  that  part  of  the 
stream. 

The  amount  expended  to  June  30, 1884,  was  $21,000  (of  which  amount 
$11,000  had  been  expended  in  the  lower  river),  and  had  resulted  in  the 
removal  of  a  large  number  of  obstructions  and  greatly  increased  the  ca- 
pacity of  the  river  for  navigation.  A  small  steamboat  was  built  in 
1882  for  navigating  the  Little  Tallahatehee  Biver  from  Batesville  to 
mouth  of  the  Ooldwater,  on  which  part  of  the  stream  there  had  not  been 
a  steamer  since  the  war. 

During  the  year  the  United  States  snag-boat  John  B.  Meigs  was  em- 
ployed, while  funds  were  available,  in  removing  obstructions  from  the 
lower  portion  of  the  river,  beginning  operations  at  the  mouth  and  con- 
tinuing up-stream  about  25  miles.  This  portion  of  the  stream  was  the 
worst  obstructed,  and  many  dangerous  channel  obstructions  were  re- 
noved,  greatly  benefiting  navigation  thereby.  Steamboat  men  pronounce 
it  the  most  effective  and  useful  work  yet  done  in  the  river. 

Previous  to  improvement  the  river  from  the  mouth  of  the  Ooldwater 
to  the  Yazoo,  which  it  enters,  was  navigable  about  six  months  of  the 
year.  Boats  from  the  Yazoo  now  run  to  Sharkey's  Landing,  100  miles 
above  the  mouth,  the  entire  year,  but  seldom  go  above  that  point  at 
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any  stage  of  water,  as  the  amount  of  commerce  higher  ap  the  river  is 
not  safficient  to  justify  them. 

If  the  entire  amount  asked  for  is  appropriated  for  the  fiscal  year  end- 
ing June  30,  1887,  the  work  can  be  carried  in  both  sections  of  the  river. 
Should  a  smaller  amount  be  appropriated,  the  interests  of  navigation 
w^uld  be  best  promoted  by  continuing  the  removal  of  obstructions  from 
the  lower  or  Big  Tallahatohee  River,  according  to  the  project. 

Kew  obstructions,  caused  by  sliding  and  caving  banks,  are  continu- 
ally forming,  and  no  permanent  improvement  can  be  effected  on  this 
account. 

Amount  appropriated  by  act  approved  July  5, 1884 $3, 000  00 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  on tstandiog 
liabilities  July  1, 1884 3,000  00 

{Amount  (estimated)  required  for  completion  of  existing  project 26, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U 14.) 

15.  Coldwater  Biver^  Mhsissippi. — This  improvement  was  begun  in 
18S0  and  continued  in  1881.  The  work  was  principally  done  in  the 
lower  part  of  the  stream,  from  Neal's  Landing  to  the  month,  about  35 
miles.  The  upper  portion  is  obstructed  for  several  miles  by  solid  jams 
from  one-quarter  to  one-half  a  mile  in  length,  and  the  navigable  portion 
of  the  stream  runs  through  a  thinly  settled  country,  a  large  portion  of 
the  land  being  covered  with  a  heavy  growth  of  cane  and  timber. 

No  further  appropriation  is  asked  for  improving  this  stream.  The 
river  is  only  navigable  during  the  highest  water  in  the  Yazoo  and  Tal- 
lahatchee  rivers,  and  then  navigation  is  good  and  about  as  safe  as  in  the 
latter.  To  secure  safe  navigation  at  lower  stages  would  require  a  greater 
expenditure  than  the  commerce  of  the  country  would  warrant. 

The  total  amount  expended  to  June  30, 1885,  is  $11,000. 

July  1,  1884,  amount  available $iQ^  84 

July  1, 1885,  amount  expended  during  fiscal  year,  exolusiye  of  outstanding 

liabilities  July  1,1884 485  84 

(See  Appendix  U  15.) 

16.  Yallaimsha  River^  Mississippi. — ^The  improvement  of  this  stream 
was  begun  in  1881,  and  the  project  adopted  consisted  in  the  removal 
of  snags,  sunken  logs,  leaning  timber,  &c.,  obstructing  navigation  from 
Grenada,  Miss.,  to  its  mouth,  a  distance  of  about  63  miles.  New  ob- 
structions, caused  by  caving  banks,  &c.,  are  continually  forming,  which 
require  removal  from  time  to  time  in  the  interests  of  safe  navigation. 
Consequently  no  estimate  for  permanent  improvement  can  be  submitted. 

The  amount  expended  to  June  30, 1884,  was  $7,000,  and  had  resulted 
in  the  removal  of  the  principal  obstructions  from  the  channel  and  banks 
for  42  miles  up-stream  from  the  mouth,  and  enabled  boats  to  navigate 
the  stream  regularly  during  high  water. 

During  the  year  work  was  begun  at  Grenada,  and  the  removal  of 
obstructions  continued  down-stream  to  the  mouth.  The  work  resulted 
in  a  greatly  improved  channel,  and  the  river  is  now  navigable  five  or 
six  months  of  the  year,  or  during  high  and  medium  stages  of  water. 

The  amount  asked  for  the  fiscal  year  ending  June  30, 1887,  can  b% 
profitably  expended  in  removing  obstructions  from  the  channel  and 
banks,  as  heretofore,  for  the  purpose  of  extending  the  period  of  navi- 
gation. 
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Amonnt  appropriated  by  act  approved  July  5,  1884 $2, 000  00 

Jnly  If  1885,  anionnt  expended  during  fiscal  year,  exclnsive  of  oatetanding 

liabilities  July  1,  18d4 2,000  00 

C  Ainoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      5,  UUO  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  U  16.) 

17.  Steele's  BayoUj  Mississippi, — The  first  appropriatioD  for  this  im- 
provement was  made  bj  river  and  harbor  act  of  July  6,  1884.  The  proj- 
ect for  its  improveraeut  consists  in  removing  snags,  logs,  stamps^  over- 
hanging trees,  &c.,  obstracting  high-water  navigation. 

The  work  done  during  the  year  consisted  in  the  removal  of  the  prin- 
cipal obstructions  only,  but  has  benefited  high-wnter  navigation  to  a 
great  extent,  and  lessened  the  dangers  thereof.  The  bayou  was  navi- 
gable during  five  months  of  the  past  year. 

As  a  large  portion  of  the  commerce  of  this  stream  comes  from  Lake 
Washington,  Washington  Bayou,  which  connects  the  lake  with  Steele's 
Bayou,  should  be  included  in  the  improvement  of  the  latter.  This  bayou 
is  about  6  miles  long. 

With  the  amount  asked  for  the  fiscal  year  ending  June  30,  1887,  it  is 
proposed  to  continue  the  removal  of  channel  and  bank  obstructions  from 
Steele's  Bayou,  and  extend  the  work  through  Washington  Bayou  to  Lake 
Washington. 

The  improvement  is  not  permanent,  as  new  obstructions  are  added 
from  time  to  time  which  will  require  removal  in  the  interests  of  safe 
navigation. 

Amonnt  appropriated  by  act  approved  Jnly  5,  1884 |2,500  00 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1, 1«84 2,374  74 

July  1,  1885,  amount  ayailable 125  26 

(  Amonnttbat  can  beprofitably  expended  in  fiscal  year  ending  June30, 1887      5, 000  00 
}  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  U  17.) 

18.  Big  Black  River^  Mississippi. — The  first  appropriation  for  improv- 
ing this  stream  was  made  by  river  and  harbor  act  of  July  5, 1884.  The 
project  for  the  improvement  contemphites  the  removal  of  snags,  logs, 
wrecks,  an<l  overhanging  trees  obstructing  navigation  between  the 
month  and  Cox's  Ferry,  130  miles  above,  at  an  estimated  cost  of  $32,000. 
This  improvement,  however,  would  not  be  permanent,  as  new  obstruc- 
tions are  added  from  time  to  time. 

Duriu£;  the  year  work  was  begun  at  the  mouth,  and  the  removal  of 
obstructions  continued  upstream  75^  miles,  resulting  in  the  removal  of 
the  principal  obstructions  from  the  channel  and  banks,  and  increasing 
the  facilities  for  navigation  on  that  portion  of  the  stream.  The  river, 
however,  is  only  navigated  at  present  by  flat-boats  carrying  staves,  &c. 

The  bridge  of  the  Louisville,  New  Orleans  and  Texas  Railroad,  about 
15  miles  above  the  mouth  of  the  river,  and  that  of  the  Yicksburg  and 
Meridian  Railroad,  90  miles  above  the  mouth,  and  two  highway  bridges, 
all  without  draws,  form  obstructions  to  free  and  safe  navigation  at  all 
stages  of  water.  Until  these  obstructions  are  remedied  it  is  recom- 
mended that  no  additional  funds  be  appropriated  for  improving  this 
riyer. 

16  b 
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Amonnt  appropriated  by  act  approved  July  5,  1884 f5, 000  Of 

July  1, 1885,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1884 4,120  27 

July  1,  1885,  amount  available 870  73 

Amount  (estimated)  required  for  completion  of  existing  project 27, 000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  18.) 

19.  Big  HaUhee  River,  Tennetfsee. — This  iiuprovemeut  was  begun  in 
1880.  The  project  consisted  in  the  removal  of  logs,  snags,  leaning  tim- 
ber, &c.,  obstructing  navigation  from  Bolivar,  Tenn.,  to  the  mouth  of 
the  river,  a  distance  of  about  240  miles,  to  render  that  portion  of  the 
stream  navigable  for  light-draught  boats  throughout  the  year.  The 
estimated  cost  of  this  improvement  was  $30,000.  The  improvement 
will  not  be  permanent,  as  new  obstructions  form  from  time  to  time. 

The  amount  expended  to  June  30,  1884,  was  $16,252.81.  Before  the 
commencement  of  work  navigation  was  almost  impossible.  The  re- 
moval of  obstructions  during  1880,  1881,  and  1882  had  benefited  com- 
merce by  allowing  shipment  of  products  by  river,  whereas  previous  to 
that  time  railroads  had  a  monopoly  of  the  carrying  trade. 

The  removal  of  obstructions  was  continued  during  the  past  year,  ex- 
tending from  Piljerk's  Landing  to  8  miles  below  Locust  Bluff,  a  distance 
of  50  miles.  Although  the  improvement  is  not  permanent,  it  is  thought 
that  this  portion  of  the  river  will  not  require  further  improvement  for 
some  years,  or  until  other  portions  where  work  is  greatly  needed  have 
been  cleared  of  obstructions. 

The  amount  asked  for  the  fiscal  year  ending  June  30,  1887,  can  be 
profitably  expended  in  removing  the  channel  and  bank  obstructions' as 
heretofore. 

July  I,  1H84,  amount  available $247  19 

Amount  appropriated  by  act  approved  July  5,  1H84 *2, 500  00 

2,747  19 
July  1,  IHK),  amonnt  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $1,940  20 

July  1,  18c^5,  outstandnig  liabilities 18  00 

1,958  20 

July  1,  1885,  amount  available 788  99 

{Amount  (estimated)  required  for  completion  of  existing  project 11, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    11 ,  000  00 
Submitted  in  compliance  witb  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  186/. 

(See  Appendix  U  19.) 

20.  South  Forked  Deer  River j  Tennessee. — ^The  only  work  heretofore 
done  towards  improving  this  stream  was  in  1883.  The  project  contem- 
plated the  removal  of  snags,  logs,  leaning  timber,  and  similar  obstruc- 
tions to  navigation  from  the  mouth  of  the  stream  to  Sharon,  about  114 
miles  above,  at  an  estimated  cost  of  $19,250.  Operations,  however,  have 
been  extended  to  Jackson,  the  head  of  navigation,  81  miles  above 
Sharon.  The  work  will  not  be  permanent,  as  some  obstructions  are 
added  from  time  to  time. 

The  amount  expended  to  June  30, 1884,  was  $3,000,  and  had  resulted 
in  giving  greatly  increased  facilities  for  navigation  by  the  removal  of  a 
large  number  of  obstructions,  principally  overhanging  trees,  between 
Jackson  and  the  mouth  of  the  river. 
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The  work  dnriDg  the  past  year  was  bfgnn  at  Jackson  and  continued 
down-stream,  about  60  miles,  to  BelPs  Depot,  and  a  tolerably  unob- 
structed channel  secured  on  that  part  of  the  stream,  which  is  now  navi- 
gated by  a  small  steamer  recently  built  at  the  former  place. 

Two  railway  and  five  highway  bridges,  all  without  draws,  and  a  log- 
boom  form  serious  obstructions  to  the  navigation  of  this  stream.  While 
these  remain  the  whole  river  cannot  be  made  navigable  for  steamboats, 
but  that  portion  below  the  lower  obstruction,  about  100  miles  above  the 
mouth,  and  the  reach  from  BelPs  Depot  to  Jackson,  can  be  improved  in 
the  interest  of  steamboat  navigation. 

With  the  appropriation  asked  for  the  fiscal  year  ending  June  30, 1887, 
it  is  proposed  to  continue  the  removal  of  natural  obstructions  from  the 
channel  and  banks,  as  heretofore,  below  and  above  the  artificial  ob- 
structions. 

Amount  appropriated  by  act  approved  July  5,  1884 • $2, 000  00 

July  1,  18^5;  amount  expended  during  fiscal  year^  exclusive  of  outstanding 
liabilities  July  1,  IS6A 2,000  00 

(Amount  (estimated)  required  for  completion  of  existing  project 14, 250  00 
Amount  that  can  be  profitably  ex|>ended  iu  fiscal  year  ending  June  30,  I8r<7      5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  lft()6  and  1867. 

(See  Appendix  U  20.) 

21.  Water-gauges  on  the  Mississippi  River  a^nd  its  principal  tributaries,^^ 
Observations  were  continued  at  all  the  gauges,  and  repairs  made  where 
necessary. 

Inspections  of  the  gauges  on  the  Mississippi  Eiver  were  made  nearly 
every  month. 

By  joint  resolution  of  Congress  approved  February  21, 1871,  the  sum 
of  $5,000  was  to  be  appropriated  annually  for  these  gauges.  As  no  ap- 
propriation was  made  for  their  maintenance  during  the  next  fiscal  year, 
and  the  amount  available  is  insufficient  to  mainUiin  all  the  guages  dur- 
ing that  time,  the  Mississippi  River  Commission  has  agreed  to  pay  the 
observers  at  the  gauge  stations  on  the  Mississippi  River  to  prevent  sus- 
pension of  those  iiuportaut  observations. 

The  readings  of  the  gauges  on  the  tributaries  will  be  continued  dur- 
ing the  fiscal  year  or  until  the  balance  available  is  exhausted. 

July  1,  1S84,  amount  available |754  53 

Amount  appropriated  by  act  approved  July  5,  1884 5, 000  00 

5,754  53 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  lti84 3.637  00 

July  1,  18^5,  amount  available 2,117  53 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      5, 000  00 
<  Submitted  in  compliance  with  requirements  o£  section  2  of  river  and 
(      harbor  acts  of  Itm  and  1867. 

{See  Api>endix  U  21.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPROVEMENT  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OP  JULY  6, 

The  following  localities  were  examined  by  the  local  engineer  in  charge, 
and  not  recommended  for  improvement : 

1.  Cassidy^s  BayoUj  Mississippi,    (See  Appendix  U  22.) 

2.  TcLzoo  Pass  J  Mississippi^  to  determine  the  cost  of  a  look  at  that  place. — 
(See  Appendix  U  23.) 
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Eeports  on  these  examinations  were  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  71,  Forty-eighth  Congress,  second  session. 

No  examination  of  Bayou  Oarliny  Louisiana^  has  been  made,  owing  to 
an  uncertainty  as  to  the  locality  intended  by  the  act. 

And  it  appearing,  after  preliminary  examination  by  the  local  engi- 
neer, that  the  following  localities  were  worthy  of  improvement  by  the 
General  Government,  and  no  additional  survey  required.  Captain  Berg- 
land's  reports  thereon  were  transmitted  to  Congress  and  printed  aa 
executive  documents  of  the  Forty-eighth  Congress,  second  session  : 

1.  Deer  Creek^  Mississippi. — Printed  as  House  Ex.  Doc.  No.  132.  (See 
Appendix  U  24.) 

2.  Outlets  of  Bceuf  River,  Louisiana,  with  a  view  to  closing  same. — 
Printed  as  House  Ex.  Doc.  No.  99.    (See  also  Appendix  U  25.) 

3.  Bayou  Bartholomew,  Arkansas,  from  preient  head  of  navigation  to 
Lincoln  County  line. — Printed  in  House  Ex.  Doc.  No.  147.  (See  also  Ap- 
pendix U  26.) 

Captain  Bergland  was  also  charged  with,  and  made  a  report  upon,  an 
examination  of  the  navigation  of  Cypress  Bayou  and  the  lakes  between 
Jefferaon,  Tex.,  and  Shreveport,  La.,  with  a  view  to  its  modification,  as 
required  by  the  above  act,  which  was  transmitted  to  Congress  and 
printed  as  House  Ex.  Doc.  No.  103,  Forty-eighth  Congress,  second  ses- 
sion.   (See  also  Appendix  U  27.) 

IMPROVEMENT  OF  ARKANSAS    RIVER;   OF  RIVERS  IN  THE   STATE  OF 
ARKANSAS,  AND  OF  BLACK  RIVER  IN  ARKANSAS  AND  MISSOURI. 

Officer  in  charge,  Capt.  H..S.  Taber,  Corps  of  Engineers. 

1.  Removing  obstructions  in  Arkansas  River,  Arkansas. — Prior  to  the 
first  improvements  in  1833,  shifting  sandbars,  numerous  drift-piles,  and 
dangerous  snags  constituted  the  obstacles  to  navigation  in  the  lower 
reaches,  and  gravel  or  rock  shoals,  with  a  few  snags  and  many  over- 
hanging trees,  constitute  those  of  the  upper.  Except  for  a  few  special 
reaches  like  the  Fort  Smith  and  Pine  Bluff  the  general  plan  of  im- 
provement has  consisted  in  snagging  operations,  including  the  cutting 
of  overhanging  trees,  in  building  wing-dams  to  improve  the  shoals,  and 
in  surveys  looking  to  plans  for  its  permanent  improvement.  The  ap- 
propriations np  to  June  30,  1885,  amount  to  $420,370.87.  Of  this  there 
had  been  expended  to  June  30, 1884,  $311,511.50,  resulting  in  great  relief 
to  navigation.  During  the  fiscal  year  ending  June  30,  1885,  $28,702.79 
were  expended  in  the  running  expenses  of  two  snag  boats,  which  have 
rendered  excellent  service.  Much  of  the  present  good  work  will  be  lost 
by  there  being  no  appiopriation  for  the  fiscal  year  ending  June  30,  1886. 
The  balance  available  July  1,  1885,  will  be  used  to  relieve  navigation,  if 
possible,  at  extreme  low  water,  and  so  tide  over  until  the  next  api)ro- 
priation. 

Amonut  appropriated  by  act  approved  July  5,  1884 $36,000  00 

July  1,  1883,  amor.ut  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $-28,368  79 

July  1,  1885,  outstanding  liabilities 334  00 

28,702  79 

July  1,  1885,  amount  available 7,297  21 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1687    50,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  18d6  and  le67. 

(See  Appendix  V  1.) 
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2,  Arkansas  River  hettceen  Fort  Smith  and  Wichita^  Kansas  (ander  ap- 
propriationsof  1880-'81-'82). — Thivspartof  the  Arkansas  Hiver  originally 
offered  many  obstructions  to  navigation  in  the  way  of  shoals,  snags,  and 
overhanging  trees  rendering  navigation  very  dangerous  and,  at  certain 
stages  of  water,  practically  impossible. 

The  original  plan  of  improvement  had  for  its  object  the  removal  of 
the  snags  and  overhanging  trees  and  the  contraction  of  the  channel  at 
the  shoals. 

Up  to  June  30,  1885,  there  has  been  expended  under  this  head  of  ap- 
propriation $59,000. 

This  expenditure  has  been  of  such  practical  value  to  navigation  that 
accidents  are  practically  unheard  of,  and  the  river,  withthe  exception  of 
several  unimproved  shoals,  is  in  excellent  navigable  condition  a«  high 
as  Fort  Gibson,  Indian  Territory;  above  this  point  it  will  required 
large  outlay  to  make  the  river  navigable.  During  the  year  ending  June 
30,  1885,  $7,875.95  have  been  expended  in  snagging  operations  and  in 
a  survey  of  certain  shoals. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30,  1887,  will  be  found  under  the  preceding  general  head  of**  re- 
moving obstructions  in  Arkansas  River,  Arkansas  and  Kansas." 

July  I,  1884,  amount  available $7, 875  95 

July  1, 1885,  amonut  expended  during  fiscal  year,  exclnsive  of  outstanding 

liabilities  July  1, 18c<4 7.875  95 

(See  Appendix  V  2.) 

3.-  Arkansas  River  at  Fort  Smithy  Arkansas, — In  1878,  it  was  impossi- 
ble for  steamboats  to  reach  the  landiug  at  Fort  Smith  at  low  water. 

During  that  year  a  brush  and  stone  dike  was  built  1,100  feet  long 
projecting  from  the  left  bank  a  short  distance  above  the  mouth  of  the 
Poteau  River,  and  extending  parallel  to  the  current  down-stream 
600  feet.  This  had  the  desired  effect  of  carrying  the  main  channel  to 
the  right  bank  near  the  mouth  of  the  Poteau  River  and  deepening  the 
channel  at  the  landing.  In  1879,  the  portion  of  the  dike  parallel  to  the 
current  was  lengthened  400  feet,  additional  width  was  given  the  dike 
and  it  was  carried  to  a  uniform  height  of  8  feet  above  low  water. 

This  gave  permanency  to  the  results  of  the  i)revions  year  and  no  fur- 
ther ap])ropriations  were  deemed  necessary.  The  expense  of  this  work 
was  $19,095.49;  810,000  of  this  was  appropriated  by  act  of  June  18, 
1878,  the  balance  being  an  allotment  from  the  general  appropriation  for 
the  Arkansas  River. 

In  April,  1884,  an  examination  of  the  town  front  disclosed  some  slight 
erosion  and  an  estimate  was  made  for  repairing  a  few  small  dikes  that 
had  been  constructed  by  private  enterprise.  An  appro])riation  was 
made  by  the  act  of  July  5,  1884,  for  the  protection  of  the  harbor  and  a 
project  for  the  improvement  adopted  in  August,  1884,  the  object  being 
to  deflect  the  river  in  such  a  manner  as  to  prevent  the  erosion  of  the 
banks  along  the  town  front.    No  further  appropriation  is  required. 

Amount  appropriated  by  act  approved  July  5,  ltJ84 ^,  000  CO 

July  1,  1H85,  amount  expended  during  fiscal  year,  exclusive  of  outatanding 
liabilitiesJuly  1,1884 5,000  00 

(Appendix  V  3.) 

4.  Arkansas  River  at  Pine  Bluffs  Arkansas. — The  reach  of  river  which 
lie«  in  the  vicinity  of  Pine  Bluff,  Ark.,  was  in  a  very  bad  condition 
prior  to  any  attempts  at  improvement.  At  one  point  a  cut-off  was 
threatened  which  would  change  the  slope  of  the  river  from  three-fourths 
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of  a  foot  per  mile  to  4  feet  per  mile.  At  another  point  a  bad  bar  inter* 
fered  with  navigation,  at  low  water,  and  in  the  sharp  bend  in  front  of 
the  town  of  Pine  Bluff  the  river  w^as  eroding  the  banks  with  a  rapidity 
that  threatened  the  town. 

The  original  project  proposed:  1.  To  protect  the  river  bank  in  front 
of  the  town  from  St'urther  erosion ;  2.  To  rectify  the  course  of  the  river 
in  the  bend  above  town,  in  order  to  remove  a  bar  now  existing  there, 
and  also,  by  diminishing  the  curvature  of  the  bend,  to  lessen  the  ten- 
dency to  excessive  scour  in  front  of  Pine  Bluff,  and  3.  To  prevent  the 
formation  of  a  cut-off  then  threatened  across  the  peninsula  opposite 
Pine  Bluff.    The  whole  improvement  to  extend  over  13  miles  of  river. 

Up  to  June  30,  1884,  $67,287.14  had  been  expended  with  the  above 
objects  in  view ;  3,900  feet  of  the  town  front,  beginning  at  Brump's 
Bayou,  was  revetted  during  1881;  3,700feetofYelPs  Bend  was  revetted 
the  same  year  to  prevent  the  cut-off,  and  a  wire-curtain  dike  1,110  feet 
long  was  put  in  to  affect  the  bar.  In  1882  3,000  feet  more  of  Yell's  Bend 
was  revetted,  and  in  1883  the  old  works  were  repaired ;  3,000  feet  of 
bank  in  Yell's  Bend  was  regraded,  and  1,(100  feet  of  high- water  protec- 
tion put  in  place.  During  the  fiscal  year  ending  June  30,  1884,  little 
was  done  except  to  care  for  plant.  July  1, 1884,  there  remained  of  all 
this  work  only  the  wire-curtain  dike.  This  result  was  predicted  by  the 
various  engineers  in  charge,  inasmuch  as  the  works  had  to  be  left  in 
an  unfinished  state,  owing  to  failure  of  funds.  The  works  in  YelPs 
Bend  had  existed,  however,  long  enough  to  delay  the  advance  of  the 
river  until  changes  above  rendered  the  danger  less  imminent.  The 
wjre-curtain  dike  did  good  service,  and  the  bar  was  much  improved. 
The  town,  however,  was  left  at  the  mercy  of  the  river.  During  the 
high  water  of  the  spring  of  1884,  the  front  was  eroded  in  places  120 
feet  and  upward,  and  it  was  apparent  that  if  something  could  not  be 
done  the  entire  business  portion  of  the  town  would  have  to  move  back 
or  be  swept  away. 

By  act  of  July  5,  1884,  $55,500  was  appropriated  for  this  work,  and 
of  this  $49,139.73  have  been  expended  in  such  a  manner  as  to  protect 
the  entire  front,  except  the  last  two  blocks.  The  works  have  endured 
two  extraordinary  rises  and  done  their  work  well,  with  no  signs  of 
weakness. 

These  results  were  secured  by  plans  differing  radically  from  the  orig- 
inal project.  A  dike  was  erected  on  a  bar  which  was  forming  down- 
stream. This  dike  was  well  provided  Mith  foot-mats  and  so  deflected 
tUe  river  that  it  eroded  over  276  feet  of  the  opposite  bank,  and  cutout 
a  deej)  channel.  A  second  dike  was  thrown  in  nearer  the  town,  and 
this  checking  the  velocity,  caused  the  river  to  lose  its  load,  which,  being 
dropped  upon  the  layer  of  quicksand,  kei)t  it  from  being  eroded,  and 
hence  no  caving  occurred.  Dikes  were  made  very  strong  and  built  for 
the  peculiar  action  of  alluvial  streams.  By  using  boxes  tilled  with  sand 
instead  of  stone  the  dike  Mas  built  at  a  reduced  cost  of  $49,000,  and 
the  balance  remaining  is  held  for  contingencies. 

Several  very  important  facts  have  been  established  in  this  work,  one 
dike  being  located  where  it  meets  attacks  hitherto  supposed,  under  ex- 
isting circumstances,  that  a  dike  could  not  be  made  to  resist.  The 
results  have  been  most  unexpected.  The  river  was  made  to  do  the  work 
of  a  much  larger  appropriation  in  one  rise  by  the  judicious  location  of 
the  upper  dike. 

To  afford  i)rotection  to  the  entire  front,  i.  e.,  the  other  two  blocks  of 
the  town,  a  further  appropriation  of  $8,000  will  be  required. 
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July  1,1884,  amount  available $712  86 

Amount  appropriated  by  act  approved  July  5,  1884 55, 500  00 

56,21^  86 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1884 .*. .  $48, 639  73 

July  1,  1885,  outstanding  liabilities 174  25 

48.813  98 

July  1, 1885, amount  available 7,398  88 

Amounttbatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      8, 000  00 
Submitted  in  compliance  witb  requirements  of  section  2  of  river  and 
harbor  actoof  1866  and  1867. 

(See  Appendix  V  4.) 

6.  Black  River y  Arhamas  and  Missouri. — ^Before  any  improvemente 
were  made  npon  this  river  its  channel  was  choked  with  logs  and  snags 
and  obstructed  by  overhani^ing  trees,  and  in  many  places,  shoals  inter- 
fered with  its  navigation  at  low  water  by  any  btit  very  light-draught 
boats.  Its  banks  caved  but  little,  and,  except  at  the  shoals,  it  was  char- 
acterized by  greater  depth  of  water  than  is  found  in  streams  generally 
in  its  vicinity,  due  to  its  being  narrow  and  its  banks  firm.  The  original 
plan  for  its  improvement  contemplated  the  removal  of  the  obstructious 
and  the  improvement  of  the  shoals,  the  latter  by  wing-dams. .  A  few 
sloughs  were  to  be  closed  up  so  as  to  confine  the  water  to  the  main  chan- 
nel. 

Up  to  June  30, 1884,  $29,946.08  had  been  expended  for  these  pur- 
poses. This  expenditure  had  given  great  relief  to  navigation  at  certain 
points,  but  the  work  lacked  continuity  owing  to  there  being  no  plant 
suited  to  the  work. 

By  the  act  approved  July  5, 1884,  $20,000  was  appropriated  for  this 
work,  $15,000  of  which  was  to  be  expended  in  building  a  light-draught 
snag-boat. 

This  boat  was  completed  in  January,  1885,  and  in  February  and 
March  pulled  120  snags,  cut  9,291  trees,  removed  one  drift-pile,  and 
deadened  3,607  trees,  and  as  the  stage  of  water  was  too  high  for  effect- 
ive work  it  was  transferred  to  White  River  and  then  laid  up  in  April  to 
wait  favorable  stage  of  water  for  further  improvements. 

There  was  expended  up  to  June  30, 1885,  for  building  snag-boat, 
$14,721.02 ;  for  snagging,  &c.,  $4,943.70.  The  sum  of  $10,000  can  be 
profitably  ex}>ended  during  the  fiscal  year  ending  June  30, 1887,  in 
snagging  operations  and  in  improving  the  shoals  and  closing  up  sloughs. 
An  annual  appropriation  of  $8,000  to  $10,000  will  be  required  to  keep 
this  river  available  for  navigation  : 

July  1,  1884,  amount  available $1,053  92 

Amount  apprupriated  by  act  approved  July  5, 1884 20, 000  00 

21,053  92 
July  1, 1885,  amount  expended  daring  fiscal  year,  exclusive  of 

oufajtanding  liabilities  Jnly  1,1884 $19,4:»  82 

July  1,  1885,  outstanding  liabilities 225  90 

19.tM34  72 

July  1,1885,  amount  available 1,389  20 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    10, 000  00 
<  Submitted  iu  compliance  with  requirements  of  section  2  of  river  and 
(      harbor  acto  of  18(56  and  1867. 

{See  Appendix  V  5.) 
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6.  White  Rivevy  Arkansas.—Ffiov  to  improvement  this  river  was  mach 
choked  with  drift-piles,  logs,  aud  snags  in  its  lower  i)ortion,  and  from 
Bates ville  up  gravel  bars,  rocky  shoals,  channel  bowlders,  and  over- 
hanging trees  impeded  navigation.  The  originally  adopted  project  con- 
sisted in  snagging  operations  and  blasting  of  ledges  and  bowlders  and 
dam  building  to  remove  gravel  bars  or  to  close  chutes,  from  time  to 
time  as  appropriation  warranted  aud  commerce  required. 

At  the  beginning  of  the  fiscal  year  the  river  was  in  excellent  navi- 
gable condition  for  boats  drawing  not  to  exceed  3  feet  of  water,  from 
its  mouth  to  Newport,  Ark.  From  Newport  lo  Batesville  there  were 
many  troublesome  snags,  and  from  Batesville  to  Buffalo  Shoals  there 
were  numerous  bad  shoals,  rendering  navigation  very  uncertain.  From 
Buffalo  Shoals  to  Forsythe,  Mo.,  there  were  many  fine  reaches  of  river, 
but  the  depth  of  water  on  Buffalo  Shoals  and  others  less  dangerous  pre- 
vented any  navigation  at  ordinary  stages  of  water.  The  present  proj- 
ect provides  that  the  appropriation  of  July  5,  1884,  be  applied  to  re- 
moving snags  and  bowlders,  and  other  obstructions  to  navigation,  build- 
ing wing-dams  to  im[)rove  shoals,  repairs  and  care  of  plant,  and  survey 
of  the  river,  as  provided  for  in  the  act,  with  a  view  to  its  improvement 
from  Forsythe,  Mo.,  as  far  down  as  funds  will  admit.  The  survey  was 
begun  early  in  May,  1885,  and  was  in  progress  at  close  of  present  fiscal 
year.  Except  when  the  interests  of  navigation  required  immediate  im- 
provements, it  was  deemed  best  to  do  as  little  work  as  possible  until 
the  survey  gave  a  better  idea  of  where  appropriations  couhl  be  applied 
to  best  advantage.  The  survey  will  be  completed  early  in  the  next  fis- 
cal year,  when  work  will  be  resumed. 

As  it  will  be  possible  in  another  year  to  submit  plans  and  estimates 
for  the  improvement  of  the  upper  river,  the  balance  on  hand  will  be  ap- 
plied to  completing  the  survey  and  to  the  care  of  i)lant  and  the  removal 
of  snags  fiom  the  worst  reaches  of  the  river  until  such  time  as  a  general 
plan  of  improvement  c?in  be  fixed  upon,  which  will  be  made  the  subject 
of  a  special  communication. 

Anionnf  appropriated  by  act  approved  J uly  5,  1884 ^5, 000  00 

Julv  1,  iHs"),  uiiioimt  ex]H'U(led  during  fiscal  year,  exclusive  of 

outstandiuf^  liabilities  July  1,  ISSA $8,407  37 

July  1,  lb«5,  outstanding  liabilities. l,7c^  O'i 

10, 193  a9 

July  1,  1885,  amount  available 24,806  (U 

(See  Appendix  V  6.) 

7.  White  River  above  Buffalo  Shoals^  ArkaTusas. — Before  any  work  was 
done  on  this  particular  roach  the  channel  at  low  water  was  much 
choked  by  logs.  In  many  places  large  bowlders  rendered  navigation 
dangerous  or  impossible,  and  in  others  gravel  and  rock  shoals  existed 
which  held  the  water  in  pools.  It  was  a  stream  to  which  lock  and  dam 
or  movable  dams  could  only  be  applied  with  any  permanent  success 
for  low-water  navigation. 

The  first  appropriation  was  $50,000  by  act  of  June  23,  1874,and  this 
applied  not  only  to  this  reach,  but  all  the  Way  from  Jacksonport.  This 
was  expended  in  removing  logs  and  the  most  dangerous  bowlders  and 
improving  the  shoals  by  wing-dams,  but  appears  to  have  been  more 
largel}^  expended  below  this  reach. 

By  act  of  August  14,  187(5,  $10,000  was  ai)im)priated  for  Buffalo 
Shoals.  The  first  separate  appropriation  for  tiie  river  above  this  point 
was  by  act  of  June  14,  1880,  $20,<'00.  It  was  then  estimated  that  the 
total  cost  of  the  improvement  would  be  about  $101,000,  which  was  to 
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be  largely  used  in  improviug  shoal  places.  The  next  was  by  act  of 
August  2, 1882,  $4,000.  To  July  1,  1884,  $23,181.63  had  been  expended 
from  direct  appropriations. 

This  expenditure  has  relieved  navigation  very  much,  but  was  too 
small  in  amount  to  cover  only  a  few  miles  immediately  above  Buffalo 
Shoals.  Nothing  was  expended  during  the  year  ending  June  30,  1885, 
in  order  to  husband  the  small  balance  until  the  survey  contemplated 
should  show  where  it  could  be  used  to  the  best  advantage.  The  sur- 
vey was  in  progress  at  the  close  of  the  fiscal  year  ending  June  30, 1885. 

Julyl,  1884,  amount  available $818  37 

July  1  l»i85,  amount  avaUable 818  37 

(See  Appendix  V  7.) 

8.  White  River  between  Jacksonport  and  Buffalo  Shoals, — ^Before  any 
work  was  done  on  this  reach  of  river  it«  channel  was  much  obstructed 
by  logs,  bowlders,  snagn,  overhanging  trees  and  by  gravel  shoals.  The 
natural  channel  even  at  extreme  low  water  had  in  most  places  suffi- 
cient depth  to  meet  the  requirements  of  the  boats  navigating  the  river, 
provided  that  the  above  obstacles  were  removed. 

The  original  project  contemplated  the  removal  of  these  obstacles  by 
snagging  operations,  by  blasting,  and  by  the  erection  of  wing-dams. 
This  was  afterwards  modified  so  as  to  provide  for  a  survey  of  the  river 
and  more  thorough  improvement  thereafter,  an  accurate  instrumental 
survey  being  necessary  for  this  purpose. 

Dp  to  June  30, 1884,  $74,690.94  had  been  expended  on  this  reach  of 
river.  This  had  removed  many  boulders,  improved  the  worst  shoals, 
and  cleared  the  river  from  Jacksonport  to  Batesville  pretty  effectually 
of  snags,  and  reasonably  so  above  Batesville,  rendering  navigation 
much  safer,  but  much  remained  still  to  be  done,  especially  between  Bates- 
ville and  Buffalo  Shoals. 

During  the  fiscal  year  ending  June  30,  1885,  the  small  balance  of 
$4,309.00  remaining  of  the  total  referred  to  above  was  expended  princi- 
pally in  snagging  operations  between  Batesville  and  Buffalo  Shoals,  and, 
taken  in  conjunction  with  the  new  appropriation  for  improving  the 
White  lliver,  Arkansas,  threw  the  work  all  to  imjiroving  the  shoals, 
which  was  begun,  but  suspended  on  account  of  high  water. 

Total  appropriatioDs $79,000  00 

Total  expended  to  June  :J0,  1884 74,690  94 

Joly  1,  1884,  amonntavaUable..... 4,309  06 

Jalv  1,  IfStiS,  amount  expended  during  fiscal  year  exclusive  of  outstanding 
Uabilitiea  July,  18el4 4,309  06 

(See  Appendix  V  8.) 

'  9.  White  and  Saint  Francis  rivers,  Arkansas. — The  heads  pf  appropri- 
ation in  the  river  and  harbor  act  of  July  5,  1884,  separate  these  two 
rivers  requiring  such  different  appliances  for  carrying  on  their  improve- 
ment. The  small  balance  of  the  last  appropriatif)u  under  the  above 
bead  was  expended  in  caring  for  property  and  in  the  running  expenses 
of  the  snag-boat  Wichita,  which  was  transferred  to  the  Saint  Francis 
Biver  for  a  short  time. 

July  1, 1884,  amonnt  available $724  67 

July  1,  18ti5,  amount  expended  during  fiscal  year,  exclusive  ot  outstaudiuj? 
liabilities  July  1,1884 724  67 

(See  Appendix  V  9.) 

10.  Saint  Francis  Biner,  Arkansas. — This  appropriation,  by  act  of  July 
6, 1884,  is  the  ftrst  separate  appropriation  made  for  the  entire  river. 
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The  first  appropriation  was  made  March  2,  1833,  prior  to  which  this 
river  wavS  much  choked  with  drift-piles,  logs,  and  snags,  and  its  waters 
spread  out  through  a  great  variety  of  sloughs,  while  overhanging  trees 
added  to  the  difficulties  of  navigation.  The  originally  adopted  project 
was  principally  for  snagging  operations,  and  attempts  have  been  made 
to  close  up  some  of  the  many  sloughs.  Appropriations  for  this  river  hav- 
ing been  united  with  the  White  Kiver  and  also  with  the  Black  River, 
exactly  how  much  had  been  expended  upon  the  Saint  Francis  River  to 
June  30, 1884,  cannot  well  be  stated. 

At  the  close  of  the  last  fiscal  year  the  river  was  in  an  excellent  navi- 
gable condition  from  its  mouth  as  high  as  Wittsburgh  at  medium  stage 
of  water.  During  high  water  boats  have  been  as  high  as  Lester's  Land- 
ing. From  Lestei's  Landing  to  Saint  Francis  the  river  was  very  badly 
choked  with  drift  and  divided  into  many  channels,  thus  cutting  off  a 
rapidly  developing  section  from  all  facilities  of  transportation. 

A  small  part  of  the  appropriation  of  July  5,  1884,  was  applied  to 
building  a  decked  scow,  drawing  from  10  to  12  inchesof  water,  supplied 
with  suitable  appliances  for  removing  obstacles  and  with  accommoda- 
tions for  a  working  party.  From  May  to  the  end  of  the  fiscal  year  this 
boat  was  constantly  employed  working  up-stream  towards  the  worst 
reach  above  Lester's  Landing. 

The  balance  on  hand  will  be  used  as  far  as  possible  to  open  a  narrow 
channel  as  high  up  as  Saint  Francis,  Ark.  To  maintain  and  widen  this 
will  require  at  least  $8,000  annually  for  some  time  to  come.  The  river 
has  been  worked  to  great  disadvantage  heretofore  by  chartered  outfits, 
frequently  ill-adai)ted  to  the  work  required.  With  the  present  outfit 
belonging  to  it  better  results  will  be  secured. 

Amount  a]>propriated  by  act  approved  July  5, 1884 ^ $12, 000  00 

July  1,  lH8f>,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  lbH4 \ |7, 462  58 

July  1,  1885,  outstanding  liabilities 932  10 

8,394  68 

July  1, 1885,  amount  available 3,605  32 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      8,000  00 
)liance  with  rei     ' 


1 


Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867 

(See  Appendix  V  10.) 


11.  Saline  River,  Arkansas. — Before  improvement  this  river  was  ob- 
structed by  snags,  logs,  drift-piles,  and  overhanging  trees  and  by  shoals. 
The  original  plan  for  improvement  contemplated  the  rendering  of  its 
channel  navigable  a«  high  as  practicable  or  as  commerC/e  demanded, 
by  the  removal  of  these  obstructions,  and  then  further  improvement  of 
the  shoals  if  the  commerce  warranted. 

There  was  ejcpended  upon  this  river  up  to  June  30,  1884,  $15,867.18. 
This  had  given  much  relief  to  navigation,  but  there  still  remained  be- 
tween Longviewand  the  mouth  many  obstructions  of  the  classes  named. 

During  the  fiscal  year  ending  June  30,  1885,  $5,074.52  has  been  ex- 
pended.   This  has  i>racticHlly  cleared  the  river. 

Until. the  requirements  of  commerce  are  greater  than  they  are  now  it 
is  not  recommended  that  any  further  appropriation  be  made.  From 
$5,000  to  $6,000  per  year  would  keep  this  ri\er  in  a  fair  navigable  con- 
dition during  medium  stages  of  water  for  250  miles  from  its  month,  that 
is  up  to  Big  Island,  should  it  be  required. 


Digitized  by 


Google 


RIVER   AND   HARBOR   IMPROVEMENTS.  251 

Jmly  1,  1884,  amount  available $632  8*2 

Amoant  appropriated  by  act  approved  July  5, 1884 5, 000  00 

15,632  82 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $5,074  52 

July  1, 1885,  outstanding  liabilities 10  00 

5,084  52 

July  1, 1885,  amount  available 548  30 

(See  Appendix  V  11.) 

12.  VAnguille  River,  ArJcansas. — This  river,  like  all  the  streams  in 
eastern  and  sontheastern  portions  of  Arkansas,  before  being  improved 
was  obstructed  by  logs,  snags,  and  overhanging  trees,  and  the  shoals, 
incident  to  the  accamnlation  of  snags  and  logs.  The  original  plan  of 
improvement,  begun  in  1879,  contemplated  the  removal  of  these  obstacles, 
and  up  to  June  30, 1884,  $13,850.53  had  been  expended  with  this  object 
in  view,  and  was  so  judiciously  used  that  during  the  fiscal  years  ending 
June  30, 1884>'85,  the  small  balance,  $3,149.47,  held  to  further  clear  the 
channel,  was  not  drawn  upon.  There  begins  to  be  need  of  some  work, 
and  during  the  year  ending  June  30, 1886,  it  is  proposed  to  use  as  much 
of  this  balance  as  may  be  requisite  to  meet  the  demands  of  commerce. 
For  the  present  no  further  appropriation  is  needed. 

July  1,  1^*84,  amount  available $3, 149  47 

July  1,  1885,  amount  available 3,149  47 

(See  Appendix  V  12.) 

13.  Survey  of  the  Arkansas  River,  Arkansas,  from  Little  Rock  to  its 
mouth, — The  original  plan  for  this  survey  contemplated  covering  the 
river  with  a  series  of  triangles,  determining  the  shore-line,  both  at  high 
and  low  water,  the  position  of  the  bars  and  islands,  the  general  topog- 
raphy of  the  valley  to  the  bluffs,  when  these  are  not  too  far  from  the 
river,  the  depth  of  the  water,  the  gauging  of  the  nver  at  various  points 
and  principal  tributaries,  the  nature  of  the  soil  and  character  of  the 
river- bed,  cross  sections  to  be  made  at  frequent  intervals,  the  slope  to 
be  accurately  determined,  and  all  other  attainable  data  to  be  collected 
that  will  bear  upon  the  problem  of  the  permanent  improvement  of  the 
navigation  of  the  river.  The  above  project  has  been  substantially  car- 
ried out.  Work  was  begun  in  December  and  successfully  completed  in 
April,  and  completes  the  survey  of  the  Arkansas  River  for  the  entire 
navigable  reach.  It  will  be  possible  with  the  funds  available  to  put  the 
maps  in  shape  for  ready  reference,  but  additional  appropriation  will  be 
required  to  finish  them.  i 

AmouDt  appropriated  by  act  approved  July  5, 1884 $19, 000  00 

July  1, 18B5,  amouut  expended  during  fiscal  year,  exclusive  of 

outstandiDg  liabilities  Jul v  1, 1884 !..^ $17,06929 

J«ly  1, 18dr>,ontfltaDdlDg  liabilities 292  50 

17.361  79 

J«ly  1, 1885,  amount  available 1,638  21 

i  Amount  (estimated)  required  for  completion  of  existing  project 500  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  aud 
I     harbor  acts  of  1B66  aud  1867. 

(See  Appendix  V 13.) 

14.  Continuation  of  survey  of  Arkansas  River  from  Wichita,  Kansas j 
to  Fort  Oibson,  Indian  Territory  (provided  for  in  the  river  and  harbor 
act  of  August  2, 1882). — There  was  expended  up  to  June  30,  1884,  upon 
this  $6,545.44,  which  had  carried  the  survey  well  down  towards  Tuls§^ 
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in  the  Indian  Territory.  During  the  fiscal  year  ending:  June  30,  1885, 
there  was  expended  82,575.43,  which  completed  the  field  work  in  an  in- 
different way  and  plotted  the  notes  so  as  to  make  them  available. 

The  maps  will  answer  for  the  present  necessity,  but  will  require  more 
than  the  available  balance  on  hand  to  complete  them.  The  officer  in 
charge  estimates  that  $1,500  will  be  required  for  this  purpose  and  for 
completing  the  maps  of  the  survey  of  the  lower  river,  for  which  an  ap- 
propriation was  made  in  the  river  and  harbor  act  ot  July  5,  1884. 

July  1,1884,  amount  available $2,754  56 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1884 2,575  43 

July  1, 1885,  amount  available 179  13 

{Amount  (estimated)  required  for  completion  of  existing  project J ,  500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  1, 500  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  18(i6  and  1867. 

(See  Ai)pendix  V  14.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  JULY  5,  1884. 

It  appearing,  after  preliminary  examination  by  tbe  local  engineer,  that 
the  localities  were  worthy  of  improvement  by  the  General  Government, 
Cai)tain  Taber  was  charged  with  and  completed  the  following,  the  re- 
sults of  which  were  transmitted  to  Congress  and  printed  as  House  Ex. 
Doc.  No.  75,  Forty-eighth  Congress,  second  session: 

1.  Little  Red  River,  Arkansas.     (See  Appendix  V  15.) 

2.  Red  River  above  Fulton,  Arkansas.    (See  Appendix  V  16.) 

3.  Petit  Jean  River,  Arkansas.     (See  Appendix  V  17.) 

REMOVING  SNAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  AND  MISSOURI 
RIVERS — IMPROVEMENT  OF  OSAGE  RIVER,  MISSOURI  AND  KANSAS — 
GASCONADE  RIVER,  MISSOURI — WABASH  RIVER,  INDIANA  AND  ILLI- 
NOIS— AND  WHITE  RIVER,  INDIANA. 

Officer  in  charge,  Maj.  A.  M.  Miller,  Corps  of  Engineers. 

1.  Removing  snags  and  tcrecks  from  the  Mississippi  and  Missouri  rivers, 
in  charge  of  Maj.  C.  K.  Suter,  Cori)S  of  Enginens,  to  December  1, 1884. — 
(For  his  report  of  operations  upon  this  and  other  works  in  his  charge  for 
part  fiscal  year  ending  December  1,  1884,  see  Appendix  W  9.)  Mis- 
sissippi River. — The  channel  of  this  river  was  greatly  obstructed  b3^  the 
presence  of  snags  and  other  obstructions  in  the  bed  of  the  stream  and 
overhanging  timber  on  the  banks,  thus  materially  interfering  with 
navigation  on  the  river.  For  the  removnl  of  these  obstructions  appro- 
priations were  made  as  early  as  1824,  and  the  project  consisted  in  the 
building  of  boats  suitable  for  pulling  the  snags,  &c.,  and  these  boats 
were  almost  continually  employed  during  favorable  boating  stages  in 
pulling  the  snags,  &c.,  and  cutting  the  leaning  timber. 

The  total  amount  expended  for  this  purpose  cannot  be  definitely  given, 
as  previous  to  the  appropriation  made  by  act  of  March  3, 1879,  no  stated 
amount  was  set  aside  for  this  improvement,  but  a  general  amount  was 
api)ro])riated  to  be  applied  to  several  steamers,  as  their  needs  required. 
From  the  time,  March  3,  1879,  when  the  first  specific  amount  was  appro- 
priated up  to  June  30,  1884,  $439,099.77  was  expended  for  this  purpose. 

The  navigation  of  the  river  has  been  very  materially  improved  by 
this  method  and  the  danger  of  accidents  to  boats  has  been  lessened. 
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Daring  the  fiscal  year  ending  June  30, 1885,  $45,395.27  was  expended 
on  this  improvement.  Two  snag-boats  were  employed  between  the 
month  of  the  Missouri  River  and  Vicksburg,  Miss.,  removing  obstruc- 
tions. In  all  both  boats  worked  eleven  and  a  half  months,  removing 
1,693  snags,  cutting  down  16,900  leaning  trees,  and  traveling  a  distance 
of  5,342  miles.  All  the  worst  obstructions  to  navigation  were  removed 
and  commerce  was  greatly  benefited  thereby. 

During  the  fiscal  year  ending  June  30,  1886,  it  is  proposed,  with  the 
small  balance  available,  to  do  five  months'  work  in  the  river.  This 
amount  of  work  is  entirely  inadequate  to  the  needs  of  commerce,  but 
owing  to  a  failure  of  appropriation  no  more  can  be  accoin])lished. 

With  the  appropriation  asked  for  fiscal  year  ending  June  30, 1887,  it 
is  proposed  to  continue  the  snagging  oi>erations  and  rebuild  one  of  the 
w<M>den  snag-boats  for  wrecking  purposes.  Should  this  be  done  the 
navigation  will  be  greatly  facilitated  during  the  low-water  season. 

No  definite  amount  can  be  stated  as  required  to  complete  this  pro- 
ject. During  every  high- water  season  new  snags  and  other  obstructions 
are  brought  down  and  lodged  in  the  channel;  the  banks  are  also  contin- 
ually caving  in  the  river,  and  it  is  necessary  to  cut  the  timber  where 
this  is  threatened  to  prevent  the  trees  being  caved  into  the  river  and 
forming  new  obstructions.  For  this  reason  an  annual  appropriation  is 
required  to  properly  carry  on  this  improvement. 

July  1,  1884,  amonnt  available |900  23 

Amount  aUotted  by  act  approved  July  5,  1884 72,950  63 

73,850  86 
July  1, 1885,  amoont  expended  during  fiscal  year,  exclasi ve  of  outstanding 
liabihtios  July  1, 1884 45,395  27 

July  1,1885,  amount  available 28,455  59 

C  Amount  that  can  be  profitably  expended  in  fiscal  yearending  June30, 1887  161, 000  00 
<  Submitted  in  compliance  with  requirements  ol  section  2  of  river  and 
{     harbor  acts  of  1866  and  1877. 

(See  Appendix  W.) 

Missouri  Biver.-^The  necessity  for  the  improvement  of  this  stream 
was  first  recognized  in  1832,  as  its  navigation  was  rendered  difficult 
and  dangerous  by  numerous  snags,  &c.,  in  the  channel  and  leaning  tim- 
ber on  the  banks  of  the  river. 

The  plan  adopted  for  its  improvement  was  the  removal  of  these  ob- 
structions by  snag-boats,  and  they  have  been  used  to  great  advantage 
in  securing  the  re^sult  aimed  at. 

The  first  appropriations  were  made  so  as  to  cover  the  needs  of  sev- 
eral streams,  a  snflicient  amount  being  allotted  for  each  river  to  do  the 
work  required.  For  this  reason  the  total  amount  expended  on  this  river 
for  the  removal  of  obstructions  cannot  be  given.  Since  June  is,  1878, 
however,  when  the  first  specific  appropriation  was  made,  up  to  June  30, 
1884,  $308,355.25  was  expended  in  that  manner.  The  expenditure  of 
this  money  resulted  in  greatly  improved  navifration  during  the  low- 
water  season  when  the  snags  are  ver}^  dangerous  obstructions. 

During  the  fiscal  year  ending  June  30, 1885,  $18,296.04  was  expended 
in  removing  obstructions  and  benefiting  navigation.  One  snag  boat 
was  employed  for  this  purpose,  working  two  and  a  half  months  in  the 
river;  1,041  snags  were  removed,  11  drift-piles  broken  up,  and  1,353 
overhanging  trees  cut.  To  accomplish  this  work  the  boat  traveled  813 
miles. 

A  contract  was  also  entered  into  for  the  building  of  the  hull  of  a  new 
snag-boat  authorized  for  this  river. 
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During  tbe  coming  season  it  is  proposed  to  do  six  weeks'  work  in  the 
river,  this  being  all  that  the  funds  available  will  permit,  and  to  com- 
plete the  new  snag-boat.  With  the  appropriation  asked  for  fiscal  year 
ending  June  30,  1887,  it  is  proposed  to  outfit  the  new  boat  and  continue 
the  snagging  operations,  and  it  is  expected  that  the  worst  obstructions 
can  be  removed  and  navigation  rendered  comparatively  safe. 
^  As  new  obstructions  are  continually  brought  down  the  river,  work  is 
required  every  year,  so  no  amount  can  be  given  as  required  to  complete 
this  work.    An  annual  appropriation,  however,  is  very  necessary. 

July  1,  1884,  amount  available. $81,644  75 

Amouut  appropriated  by  act  approved  July  5,  1884 50, 000  00 

131,644  7S 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1684 18,296  04 

July  1,  1885,  amount  available 113,348  71 

Amount  that  can  be  profitably  expendedinfi8calyearendiugJune30,  1887     56,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  186(5  and  1867. 

(See  Appendix  W  1.) 

2.  Osage  River j  Kansas  and  Missouri^  in  charge  of  Maj.  O.  H.  Ernst, 
Corps  of  Engineers,  to  September  10,  1884. — The  navigation  of  this 
stream  was  greatly  interfered  with  by  obstructions  in  the  channel  and 
shoal  crossings. 

The  original  project,  adopted  in  1871,  was  to  obtain  a  low-water  nav- 
igation of  2  feet  by  means  of  dam  and  training-walls,  but  this  was 
abandoned  and  no  other  definite  project  was  adopted.  The  improve- 
ments have  consisted  in  the  removal  of  overhanging  trees  from  the 
banks  and  of  snags  from  the  bed  of  the  stream  and  the  construction  of 
wing-dams  and  training  walls. 

The  amount  expended  to  June  30,  1884,  was  $189,856.26,  at  which 
time  the  navigation  was  in  a  fair  condition,  the  worst  obstructions  hav- 
ing been  removed. 

No  work  having  been  done  on  this  stream  since  June  11,  1883,  new 
obstructions  have  accumulated,  thus  hindering  navigation.  During  the 
fiscal  year  ending  June  30,  1885,  $143.74  was  expended  in  keeping  up 
the  readings  of  the  water-gauge. 

With  the  amount  asked  for  fiscal  year  ending  June  30,  1887,  it  is  pro- 
posed to  continue  the  removal  of  obstructions,  and  increased  boating 
facilities  are  expected. 

An  annual  appropriation  is  required  to  keep  this  stream  in  navigable 
condition  by  the  removal  of  new  obstructions  that  are  brought  down 
during  the  floods.  No  stated  amount  can  be  given  as  required  to  com- 
plete the  improvement. 

July  1,  1^84,  amount  available |143  74 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  18«4 143  74 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30,1887      5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1806  and  1867. 

(See  Appendix  W  2.) 

3.  Oasoona^e  RiveVj  Missouri,  in  charge  of  Maj.  0.  R.  Suter,  Corps  of 
Engineers,  to  October  15,  ISS-k. — This  river  w.as  greatly  obstructed  by 
snags,  logs,  and  leaning  timber,  thereby  greatly  interfering  with  navi- 
gation. 
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Work  was  commenced  on  this  stream  in  1880,  and  the  project  adopted 
for  its  improvement  consisted  in  the  removal  of  the  snags  and  logs  and 
the  catting  of  the  leaning  timber. 

The  amonnt  expended  on  this  improvement  to  Jane  30,  1884,  was 
$25,000,  and  at  that  time  the  navigation  was  improved  so  mach  that 
boats  coald  navigate  the  stream  with  bat  little  danger  and  for  longer 
periods  daring  the  year. 

Daring  the  fiscal  year  ending  Jane  30,  1885,  $3,875.28  was  expended 
in  continuing  the  work  as  heretofore,  thus  keeping  the  channel  in  a 
good  condition  as  far  as  the  work  extended.  This  work  reached  from 
Indian  Ford  to  the  mouth,  a  distaace  of  78J  miles ;  194  snags  were  re- 
moved, a  quantity  of  leaning  timber  was  cut,  and  repairs  were  made  to 
wing-dam  at  Eonnd  Island. 

No  work  will  be  done  during  the  coming  season,  the  funds  on  hand 
not  being  snfidcient  for  that  purpose. 

With  the  amount  asked  for  fiscal  year  ending  June  30, 1887,  it  is 
proposed  to  continue  the  removal  of  obstructions,  and  it  is  expected 
that  commerce  will  be  greatly  benefited  thereby. 

The  original  estimate  for  the  improvement  of  this  stream  wag  $50,000, 
of  which  $30,000  has  already  been  appropriated,  leaving  an  estimated 
amount  of  $20,000  to  complete  the  project.  This  amount  will  probably 
be  exceeded,  however,  as  new  obstructions  are  continually  brought 
down  the  river,  and  it  will  require  a  small  amount  each  year  to  keep  the 
channel  open  after  the  principal  work  has  been  done. 

Amonnt  appropriated  by  act  approved  July  5,  18d4 $5, 000  00 

Jaly  1,  18;^,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilitieB  July  1,  1884 3,875  28 

July  1,  1885,  amonnt  available 1, 124  72 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 000  00 
Amount  that  can  be  protitably  expended  in  ii-scal  year  ending  J  une  30, 1887     10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1856  and  18(57. 

(See  Appendix  W  3.) 

4r.  Wabash  River^  Indiana  and  lUinois^  in  charge  of  Maj.  J.  A.  Smith, 
Corps  of  Engineers,  to  July  11, 1884,  and  of  Oapt.  J.  C.  Post,  Corps  of 
Engineers,  to  September  10, 1884. — Commerce  on  this  river  was  greatly 
interfered  with  by  shoals,  snags,  logs,  and  leaning  timber  blocking  the 
navigable  channel. 

Appropriations  for  its  improvement  were  first  made  in  1872,  and  the 
project  adopted  was  first  the  construction  of  a  Jock  and  dam  at  Grand 
Bapids,  near  Mount  Catmel,  at  which  place  the  river  is  completely  cut 
in  two  at  ordinary  stages  of  water,  and  the  removal  of  certain  rock 
ledges,  sandbars,  snags,  leaning  timber,  and  the  closing  of  chutes,  the 
idea  being  to  obtain  a  navigable  channel  of  3J  feet  in  depth  from  its 
mouth  up  to  Vincennes. 

This  river  has  been  separated  into  two  portions,  in  reference  to  its 
improvement,  the  dividing  point  being  Vincennes,  Ind.,  and  appropria- 
tions were  made  for  each  portion. 

a.  Below  Vincennes, — In  this  portion  the  principal  worls  was  the  con- 
struction of  a  lock  and  dam  at  Grand  Rapids,  supplemented  by  the  re- 
moval of  obstructions  in  the  channel  and  the  deepening  of  the  water 
over  bars  so  as  to  give  3J  feet  in  depth  at  low  water. 

Previous  to  July  1,  1880,  the  appropriations  were  made  to  cover  the 
whole  river,  and  up  to  that  time  $304,996.19  was  expended  on  the  im- 
provement.   Since  then  and  up  to  June  30,  1884,  $88,247.74  was  ex- 
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pended  on  the  removal  of  obstructions,  aud  $7,000  for  purchase  of  land, 
&c.,  at  site  of  lock  and  dam  at  Grand  Rapids. 

At  that  time  the  navigation  below  Grand  Rapids  was  greatly  im- 
proved, but  at  that  point  no  benefit  had  as  yet  been  derived. 

Daring  the  fiscal  year  ending  June  30,  1885,  $1,756.07  was  spent  on 
repairs  to  New  Harmony  Dam  and  removal  of  obstructions,  and 
$2,824.54  on  the  lock  and  dam,  aud  the  result  was  increased  facilities 
for  navigation  below  the  dam. 

With  the  funds  now  on  hand,  as  much  stone  for  the  lock  and  dam 
will  be  purchased  as  possible. 

With  the  amount,  $190,000,  which  it  is  thought  can  be  profitably  ex- 
pended during  fiscal  year  ending  June  30,  1887,  it  is  proposed  to  spend 
$80,000  in  continuing  the  work  on  lock  and  dam  at  Grand  Rapids,  and 
$110,000  in  making  improvements  at  Widow  Goss  and  Skidmore  bars. 
Grand  and  Littl^  Chain  Rapids,  the  protection  of  the  bank  above  Gray- 
ville,  repairs  to  the  New  Harmony  Dam,  and  snagging,  general  repairs, 
and  maintenance  of  plant,  all  of  which  it  is  intended  shall  place  the  chan- 
nel in  a  better  condition. 

It  is  estimated  that  it  will  require  $70,000  more  to  complete  the  work 
as  laid  out,  but  additional  appropriations  may  be  required  as  new  ob- 
structions appear. 

July  1, 1884,  amount  available $1,756  07 

Amount  appropriated  by  act  approved  July  5, 1884 30,000  00 

31,756  07 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1884 4,580  61 

July  1, 1885,  amount  available SJ7.175  46 

{Amount  (estimated)  required  for  completion  of  works  indicated 260, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  190, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

6.  Above  Viyicennes, — The  project  for  the  improvement  of  this  portion 
of  the  river  was  the  removal  of  obstructions  and  the  construction  of 
wing-dams  where  necessary. 

In  addition  to  the  amount,  $304,906.19,  expended  on  the  whole  river 
to  July  1,  1880,  $5:^,021.14  was  si)eiit  on  improving  this  portion  of  the 
river  to  June  30, 1884.  This  resulted  in  giving  a  fair  navigable  channel 
the  principal  obstructjous  having  been  removed. 

During  the  fiscal  year  ending  June  30, 1885,  $8,701.77  was  expended, 
and  the  work  done  consisted  in  tlvie  removal  of  snags  and  the  comple- 
tion of  the  dam  at  Horseshoe  Bend,  whereby  increased  depth  of  water 
and  a  clearer  channel  was  obtained. 

At  present  it  is  not  deemed  advisable  that  any  more  money  should  be 
expended  on  this  portion  of  the  river  until  the  lock  and  dam  at  Grand 
Ea[)ids  is  completed,  when  an  estimate  for  this  portion  of  the  river  will 
be  prepared. 

July  1,  1884,  amount  available $1,978  86 

Amouut  appropriated  by  act  approyed  July  5,  1884 10, 000  00 

11,978  86 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 |8,701  77 

July  1,  1885,  outstanding  liabilities 2^  50 

8,969  27 

July  1,  1885,  amount  available 3,009  59 

(See  Appendix  W  4.) 
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6.  .White  River,  Indiana,  m  charge  of  Maj.  J.  A.  Smith,  Corps  of  Engi- 
oeersj  to  July  11,  1884,  and  of  Oapt.  J.  0.  Post,  Corps  of  Engineers,  to 
September  10,  1884. — The  channel  of  this  river  was  difficult  to  navigate 
in  many  places  on  account  of  rock-reefs,  sand-bars,  and  obstructions  in 
the  shape  of  snags,  logs,  &c. 

The  project  adopted  for  its  improvement  was  to  obtain  a  depth  of  3J 
feet,  and  a  channel  100  feet  wide  at  low  water,  by  the  removal  of  rock 
at  the  reef8,  the  construction  of  wing-dams,  and  the  removal  of  obstruc- 
tions, and  the  first  appropriation  was  made  in  1879  for  that  purpose. 

The  amount  expended  to  June  30, 1884,  was  $81,110.01.  This  money 
was  spent  in  removing  snags,  building  wing-dams,  and  in  removing 
obstructions.  A  partial  result  was  only  obtained,  however,  as  the 
fauds  would  not  permit  of  finishing  the  work  at  Kelly's  Bipples,  near 
the  mouth. 

During  the  fiscal  year  ending  June  30, 1885,  $12,538,57  was  further 
expended  on  the  work  at  Kelly's  Ripples,  and  the  amount  of  material 
moved  was  17,701  cubic  yards.  A  channel  of  the  required  depth,  but 
only  50  feet  wide,  was  obtained. 

With  the  appropriation  a^ked  for  fiscal  year  ending  June  30, 1887, 
it  is  pi-o]K>sed  to  finish  this  cut  to  the  required  width,  to  the  great  bene- 
fit of  navigation. 

The  completion  of  this  work  will  give  good  navigation  to  Hazleton  j 
above  that  point  it  is  not  deemed  advisable  to  spend  any  money  as  long 
as  the  railroad  bridge  at  that  point  remains  an  obstruction  to  naviga- 
tion. 

Jttly  1,  1884,  amount  available. ♦3,»89  99 

Amouut  appropriated  by  act  approved  July  5,  1884 : 10, 000  00 

13, 889  99 
July  1, 1885,  amount  expended  during  fiscal  year,  ezclnidve  of  ouUtanding 
liabilitiea  July  1,  1884 12,838  57 

July  1,  1885,  amount  available 1,051  42 

(Amount  (estimated)  required  for  completion  of  eKisting  project 15, 000  00 
Amount  that  cau  be  pi  ohtably  expended  in  fiscal  year endiug  June 30, 1887    15, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  W  5.) 

EXAMINATIONS  AND  SURVEYS  FOE  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  AOT  OF  JULY  6, 
1884. 

The  following  locality  was  examined  by  the  local  engineer  in  charge, 
Maj.  O.  B.  Suter,  Corps  of  Engineers,  and  not  recommended  for  improve- 
ment: 

1.  Nish-na-botna  [Nishnabotana]  River  with  a  view  to  increasing  the 
depth  of  channel  in  the  Missouri  River. — (See  Appendix  W  6.) 

And  tbe  following  localities  were  examined  by  the  local  engineer  in 
charge,  Capt  J.  C.  Post,  Corps  of  Engineers,  and  also  not  recommended 
for  improvement: . 

1.  Kankakee  River,  Indiana. — (See  Appendix  W  7.) 

2.  Vfaba^sh  River,  Indiana,  from  Logansport  to  Delhi. — (See  Appen- 
dix W  8.) 

The  reports  on  the  above  were  transmitted  to  Congress,  and  printed 
in  flonse  Ex.  Doc.  No.  71,  Forty-eighth  Congress,  second  session. 
17  E 
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MISSISSIPPI  RIVER  COMMISSI(»N. 

This  Coinmission,  organized  under  the  provisions  of  the  act  of  June 
28, 1879,  reports  to  and  receives  instructions  from  the  Secretary  of  War 
through  this  office. 

Information  regarding  the  progress  of  the  Commission  in  its  duties 
was  transmitted  to  Congress,  as  required  by  the  above  act,  in  a  report 
dated  December  19,  1884,  which  was  printed  as  House  Ex.  Doc.  No. 
64,  Forty-eighth  Congress,  second  session.  This  report  embraces  the 
following  subjects  and  subdivisions,  viz : 

1.  Progress  of  surveys  and  examinations  since  December  1, 1883. 

2.  Construction. 

3.  Remarks  on  the  subject  of  levees  and  outlets. 

4.  General  discussion  of  the  problem  of  the  rectification  of  the  Red 
and  Atchafalaya  rivers. 

5.  Legislation. 

6.  Financial  statements  and  estimates  of  funds  for  the  fiscal  year 
ending  June  30, 1886,  for  "surveys  and  expenses  of  the  Commission, 
and  for  improving  Mississippi  River." 

(See  Appendix  W  W  1.) 

The  Commission  also  submitted  to  the  Secretary  of  War,  July  15, 
1885,  a  report  embracing  the  subjects  and  subdivisions  specified  below, 
viz: 

1.  Progress  of  surveys  and  examinations  from  October  1, 1884,  to 
June  30,  1885. 

2.  Progress  of  construction  from  October  1, 1884,  to  June  30, 1885. 

3.  Plan  and  methods  of  improvement  discussed. 

4.  The  Atchafalaya  Outlet. 

5.  Vicksburg  Harbor. 

6.  Legislation  recommended. 

7.  Financial  statements  and  estimates  of  funds  for  the  fiscal  year  end- 
ing June  30,  1887. 

(See  Appendix  W  W  2.) 

MISSOURI  RIVER   COMMISSION. 

This  Commission,  organized  under  provisions  of  the  river  and  harbor 
act  of  July  5,  1884,  reports  to  and  receives  instructions  from  the  Secre- 
tary of  War  through  this  office,  and,  under  his  direction  and  with  his 
approval,  is  required  to  superintend,  control,  and  expend  all  appropria- 
tions heretofore  made  for  the  improvement  of  the  Missouri  River,  and 
which  may  be  hereafter  made  therefor. 

It  is  required  to  submit  annually,  for  transmittal  to  Congress  at  the 
beginning  of  the  regular  session  in  December,  a  full  and  detailed  report 
of  all  its  proceedings  and  actions,  including  estimates  of  the  cost  of 
works  of  improvement  devised  and  matured,  and  statements  of  all  ex- 
penditures made. 

In  comi)liance  therowitli  the  first  report  of  the  Commission  was  trans- 
mitted to  the  Senate  January  7,  1885,  and  printed  as  Senate  Ex.  Doc. 
No.  24,  Forty-eighth  Congress,  second  session. 

(See  also  Appendix  XXI.) 

The  second  report  of  the  Commission  contains,  in  detail,  the  progress 
of  surveys  and  of  works  of  construction  carried  out  from  December  1, 
1884,  to  October  13,  1885,  with  recommendations  in  regard  to  the  con- 
tinuation of  the  work;  financial  statements  of  expenditures  made,  and 
estimates  of  funds  for  the  fiscal  year  ending  June  30,  1887;  for  which 

(See  Appendix  X  X  2.) 
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IMPROVBMENT  OF  THE  MISSISSIPPI  RIVER  BETWEEN  THE  MOUTHS 
OP  THE  ILLINOIS  AND  OHIO  RIVERS— IMPROVING  HARBOR  AND 
MISSISSIPPI  RIVER  AT  ALTON — MISSISSIPPI  RIVER  OPPOSITE  THE 
CITY  OP  SAINT  LOUIS,  AND  AT  OR  NEAR  CAPE  GIRARDEAU  AND 
MINTON  POINT. 

Officer  in  charge,  Maj.  O.  H.  Ernst,  Corj)spf  Engineers,  baving  under 
his  immediate  orders,  until  August  5,  1884,  First  Lieut.  F.  V.  Abbot, 
Corps  of  Engineers. 

1.  Mississippi  Rive}'  between  the  Illinois  and  Ohio  Rivers, — No  work  in 
the  field  was  done  during  the  year  under  the  direction  of  the  Chief  of 
Engineers.  A  portion  of  the  small  balance,  $rY,354.51,  available  at  the 
beginning  of  the  year  was  employed  in  caring  for  the  public  property 
until  the  works  were  transferred  to  the  Mississippi  Eiver  Commission 
in  accordance  with  a  provision  of  the  act  of  July  5, 1884.  The  re- 
mainder of  this  balance  was  used  in  continuing  the  works  under  their 
direotioD.  The  action  of  the  works  previously  constructed  by  the  En- 
gineer Department  continued  to  be  favorable. 

July  1,  1884,  amount  available $5,354  51 

Jaly  ],  Ib^,  aoionnt  expended  during  fiscal  year,  exclasive  of  outstanding 
liabilities  July  1,  1884 5,354  51 

(See  Appendix  X  1.) 

2.  Harbor  and  Mississippi  River  at  Alton. — By  a  provision  in  the  act 
of  July  5,  1884,  the  supervision  of  this  work  was  transferred  to  the 
Mississippi  Kiver  Commission..  Nothing  was  done  during  the  year 
under  the  direction  of  the  Chief  of  Engineers. 

(See  Appendix  X  2.) 

3.  Mississippi  River  opposite  the  city  of  Saint  Louis^  Missouri, — By  a 
provision  in  the  act  of  July  5,  1884,  the  supervision  of  this  work  was 
transferred  to  the  Mississippi  River  Commission.  Nothing  was  done 
during  the  year  under  the  direction  of  the  Chief  of  Engineers. 

(See  Appendix  X  3.) 

4.  Mississippi  River  at  or  near  Cape  Girardeau^  Missouri^  and  Minton 
Pointy  Illinois. — By  a  provision  in  the  act  of  July  6,  1884,  the  supervis- 
ion of  this  work  was  transferred  to  the  Mississippi  River  Commission. 
Nothing  was  done  during  the  year  under  the  direction  of  the  Chief  of 
Engineers. 

(See  Appendix  X  4.) 

EXAMIT^ATIONS  AND  SURVEYS  FOB  IMPROVEMENT  TO  COMPLY  WITH 
REQUIREMENTS  OP  THE  RIVER  AND  HARBOR  ACT  OF  JULY  5,  1884. 

The  following  was  examined  by  the  local  engineer  in  charge,  Maj,  O. 
H.  Ernst,  and  not  recommended  for  improvement: 

1.  Osage  River ^  from  mouth  to  Linn  Creeks  with  a  view  to  movable  locks 
and  dams. — The  report  was  transmitted  to  Congress  and  printed  in 
House  Ex.  Doc.  No.  71,  Forty -eighth  Congress,  second  session. 

(See  also  Appendix  X  5.) 

IMPROVEMENT  OF  THE  YELLOWSTr>NE  RIVER,  DAKOTA  AND  MONTANA — 
IMPROVEMENT  OF  THE  MISSOURI  RIVER  FROM  SIOUX  CITY,  IOWA, 
TO  FORT  BENTON,  MONTANA. 

Officer  in  charge,  Capt.  James  B.  Quinn,  Corps  of  Engineers. 
1.  Yellowstone  River  in  Montana  and  Dakota.— T>uving  the  year  the 
work  of  improving  the  navigable  channel  by  brush-dam  constructions 
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when  it  was  necessary  to  close  chutes  or  reduce  the  width  of  the  river^s 
bed  has  been  extended  to  a  point  about  26  miles  below  Glendive,  Mont. 
About  2,504  running  feet  of  dam  was  built,  of  which  45  feet  was  in  a 
very  difficult  location.  The  dams  have  stood  very  well,  and  are  giving 
fair  satibfaction. 

The  completion  of  this  work  would  give  a  route  for  the  shipment  of 
freight  from  Glendive  to^Buford  of  but  100  miles  down-stream  haul, 
which  would  be  of  some  advantage  over  the  300  miles  of  upstream  haul 
from  Bismark,  the  route  which  the  freight  now  takes. 

July  1,1884,  amount  available $856  22 

Amonnt  appropriated  by  act  approved  July  5, 1884 20, 000  00 

20,856  22 
July  1,  1885,  aroonot  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.1884 $10,743  90 

July  1,  1885,  <hit8tanding  liabilities 1,001  79 

11,745  69 

July  1,  1885,  amount  available 9,110  53 

{Amount  (estimated)  reauired  for  completion  of  existing  project 125, 000  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  100,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Y.) 

2.  Missouri  Riverfront  8ioux  City  to  Fort  Bentmi. — Under  the  act  of 
July  6, 1884,  this  work  passed  into  the  control  of  the  Missouri  Eiver 
Commission. 

IMPROVEMENT  OP  THE  NAViaATION  OP  THE  MISSISSIPPI  BETWEEN 
SAINT  PAUL  AND  THE  MOUTH  OP  THE  ILLINOIS,  INCLUDING  IM- 
PROVEMENTS AT  SPECIAL  LOCALITIES  BETWEEN  THOSE  POINTS — 
OPERATIONS  AND  CARE  OF   THE  DES  MOINES  RAPIDS  CANAL. 

Officer  in  charge,  Maj.  A.  Mackenzie,  Corps  of  Engineers. 

1.  Upper  Mississippi  River^  operations  of  snag-boats^  cfeo. — During  the 
year  the  snag-boat  General  Barnard  wa^  employed  as  heretofore  in  re- 
moving snags,  wrecks,  and  other  obstructions.  In  September  and 
October,  1884,  she  assisted  in  construction  of  dams  and  shore  protec- 
tions at  Cassville  Slough  and  Fort  Madison. 

The  snag-boat  J.  G.  Parke  was  emph)yeQ  in  September  and  October, 
1884,  in  towing  barges  of  material  to  the  sites  of  the  works  at  Gutten- 
burg  and  Fort  Madison.  The  total  amount  expended  for  snag-boat 
service  on  Upper  Mississippi  River,  between  Saint  Paul  and  the 
mouth  of  the  Illinois,  to  July  1, 1885,  is  $502,140.  The  officer  in  charge 
submits  an  estimate  of  $30,000  for  operating  the  snag  boats  during 
fiscal  year  ending  June  30,  1887,  and  recommends  that  the  appropria- 
tion be  made  a  permanent  one,  such  as  those  made  for  the  Govern- 
ment canals,  in  order  to  do  away  with  the  trouble  experienced  through 
the  failure  of  the  river  and  harbor  bill. 

Jnly  1,  1884,  amount  available $97A  38 

Jaly  1,  1885,  amoubt  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 974  38 

L  Amount  that  can  be  profitabl^y  expended  in  fiscalyear  ending  June  30,1887    30, 000  00 
2  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  1.) 
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2.  Mis9issippi  Biver  from-Saint  Paul  to  Des  Moines  lipids. — ^DoriDg 
the  year  the  work  of  improvement  was  carried  on  in  the  constrnction  of 
brash  and  rock  dams  and  shore  protections  between  Saint  Paul  and 
Hastings,  between  Reed's  Landing  and  Winona,  in  vicinity  of  La  Ofosse 
and  Fountain  Oity,  at  Gassville  Slough,  Guttenberg,  Andalusia,  and 
Fort  Madison. 

An  island  below  Bad  Axe,  very  troublesome  to  raft  navigation,  was 
removed  by  dredge,  and  deposits  in  the  harbors  of  Muscatine  and  Fort 
Madison  were  removed  in  the  sahie  manner,  making  in  both  cases  good 
and  sufficient  landings  for  steamboats.  The  sand  which  had  greatly 
obstructed  the  cut  at  Campbell's  Chain,  Bock  Island  Rapids,  was  also 
taken  out  by  dredging  and  the  work  of  improvement  at  West  Saint 
Paul  was  begun. 

Thougb  the  river  reached  a  very  low  stage  in  August,  1884,  the  large 
boats  were  able  to  reach  Saint  Paul  throughout  the  season,  owing  to  im- 
provements made  in  former  years. 

The  work;  is  no  longer  experimental,  but  certain  of  good  resnlts,  and 
the  Government  is  now  provided  with  equipments  in  the  way  of  steam- 
boats, barges,  &c.,  and  can  expend  to  advantage  the  amount,  $1,500,000, 
recommended  by  the  officer  in  charge.  The  total  amount  expended  to 
July  1,  1885,  nnder  this  title  of  appropriation  is  $1,099,677.80. 

July  1,  1884,  amonnt  available 122,960  03 

Beoeived  from  sale  of  fuel 118  75 

Amoant  appropriated  by  act  approved  Jaly  5, 1884 250,000  00 

273,068  78 
July  1, 1885,  amonnt  expended  during  fiscal  year,  ezolnsive  of 

outstanding  liabilities  July  1,1884 $192,230  03 

July  1, 1885,  outstanding  liabilities 4,856  30 

197,076  33 

Julyl,  1885,  amount  available 75.992  45 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,^ 
18H7 1,500,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  2.) 

3.  Mississippi  River  from  Des  Moines  Rapids  to  mouth  of  Ulinois 
River. — ^This  work  was  transferred  in  compliance  wijth  the  requirements 
of  the  river  and  harbor  act  of  Jaly  5,  1884,  from  Maj.  A.  Mackenzie  to 
Gapt.  E.  H.  Baffuer,  acting  ander  the  orders  of  the  Mississippi  River 
Commission,  September  1,  1884.  Prior  to  the  transfer  work  was  com- 
menced at  Louisiana  and  in  vicinity  of  La  Grange,  and  the  contract  for 
dredging  in  Qaincy  Bay  was  let.  In  April,  1885,  an  allotment  of  $5,000 
was  assigned  to  Major  Mackenzie  for  the  operations  of  the  snag-boats 
in  connection  with  the  removal  of  snags,  wrecks,  &c.,  between  Dea 
Moines  Bapids  and  the  month  of  the  Illinois. 

July  1, 1884,  amount  available $12,663  38 

Amonnt  appropriated  by  act  approved  July  5,  1884 200,000  00 

212,663  38 
July  1, 1885,  amount  expended  to  September,  1884)  ezclosive  of 
outstanding  liabilities  July  1,  1804 22,176  99 

September  1,  1884,  amount  available,  transferred  to  Capt.  E.  H.  Ruffner, 
September,  1884 190,486  39 
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April  5,  1885,  amount  allotted  for  snag-boats .^ 5,000  00 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 675  50 

JfUy  1,  1885,  amount  available .- 4,324  5» 

(See  Appendix  Z  3.) 

4.  Harbors  of  Refuge  in  Lake  Pepin. — ^The  project  for  these  works  pro- 
poses the  building  of  breakwaters  at  Stockholm  and  Lake  City  to  pro- 
tect and  facilitate  the  landing  of  steamboats,  and  which  will  admi  of 
snch  extension  in  the  future  as  to  afford  safety  to  rafts  caught  inf  the 
lake  by  storms. 

The  original  estimate  was  as  follows:  For  Lake  City,  $154,583;  for 
Stockholm,  $73,370.  In  view  of  the  small  amounts  appropriated,$  10,000 
in  1882  and  $15,000  in  1884,  for  each  locality,  the  original  estimate  has 
been  abandoned,  it  appearing  to  be  the  wish  of  Congress  that  the  money 
appropriated  should  be  expended  in  the  proper  direction.  With  this  in 
view  piers  will  be  built  into  the  lake  as  originally  located  until  funds 
are  exhausted,  and  future  appropriations  may  be  applied  to  lengthening 
or  extending  the  same.  Work  has  been  begun  on  the  pier  at  Stock- 
holm,  but  not  enough  has  been  done  or  time  elapsed,  to  ascertain  results. 
The  amount  expended  to  June  30,  1885^  is  $4,168.70. 

July  1,  1884,  amount  available f20,000  09 

Amount  appropriated  by  act  approved  July  5,  1884 30,000  00 

50.000  00 
July  1,  It^,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabUities  July  1,  1884 $3,844  02 

July  1,  1885,  outstanding  UabiUties 324  68 

4,168  70 

/uly  1,  1885, amount  available 45,831  30 

(See  Appendix  Z  4.) 

6.  Removal  of  bar  in  Mississippi  River  opposite  Dvbuque^  IowOh, — ^The 
original  project  for  this  work  embraced  the  removal  of  the  bar  extend- 
ing along  the  river  front  so  as  to  give  4  feet  at  extreme  low  water.  The 
bar  had  been  very  troublesome  at  low  water,  nearly  blockading  the  city 
and  causing  boats  to  make  a  wide  detour  to  efifect  a  landing. 

The  work  heretofore  accomplished  has  consisted  in  dredging  away 
the  bar  along  the  landings  and  in  mid  river,  affording  ample  depth  at 
all  stages  and  furnishing  a  wide  and  deep  entrance  to  the  ice-harbor. 
No  work  was  done  during  the  past  year,  the  river  being  in  good  con- 
dition, but  several  examinations  were  made  to  determine  the  movements 
of  the  bar,  and  if  found  advisable  the  funds  now  on  hand  will  be  ex- 
pended during  the  present  low- water  season. 

The  amount  expended  to  June  30, 1885,  is  $33,858.18,  and  during  the 
fiscal  year  $135.10. 

As  the  balance  available  will  be  sufBcient  for  the  fiscal  year  ending 
June  30, 1887,  no  appropriation  is  asked  for  for  that  period. 

July  1,  1884,  amount  available |7,276  09 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiliUes  July  1,  1884 - 136  10 

July  1,  1885,  amount  available 7,141  9t 

(See  Appendix  Z  5.) 

6.  Ice-Harbor  at  l>ubuque,  lotoa. — ^The  project  for  this  work,  sabmitted 
on  December  31, 1880,  proposed  to  deepen  and  enlarge  Waple's  Guti  a 
basin  used  by  boats  for  years  as  a  winter  harbor,  so  as  to  afford  6  feet 
depth  at  extreme  low  water  over  an  area  of  about  500,000  square  feet. 
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Tbe  original  estimate  wad  $40,000,  and  tibat  amonnt  was  appropriated 
in  two  install  men ts. 

The  work  is  now  nearly  completed  and  will  when  finished  afford  an 
available  area  of  about  580,000  square  feet,  an  increase  of  80,000  square 
feet  on  the  original  project  which  we  were  able  to  gain,  as  the  cost  of 
dredging  was  not  as  great  as  estimated.  Funds  available  are  sufficient 
to  complete  the  work. 

Anioant  expended  to  June  30,  IS^iOi |88,745  80 

Amonnt  expended  during  fiscal  year 8, 746  80 

Amount  appropriated  by  act  approved  July  .%  1884 ^ . . .     20, 000  00 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 |7,d67  33 

July  1,  lc85,  outstanding  liabilities 778  47 

8,745  80 

July  1,  1885,  amonnt  available 11,254  20 

(See  Appendix  Z  6.) 

7.  Bock  Island  Rapids^  Mississippi  River, — During  the  past  year  the 
system  of  buoys  for  guidance  of  navigators  was  maintained  and  the 
cat  at  Oampibell's  Chain  was  cleared  of  obstructing  sand,  the  expense 
of  which  was  borne  by  the  general  appropriation  for  the  river  from 
Saint  Paul  to  Des  Moines  Kapids,  there  being  no  money  specially  ap- 
propriated for  the  purpose. 

The  officer  in  charge  recommends  an  annual  appropriation  of  (5,000 
to  provide  for  the  care  of  the  Eock  Island  Rapids  by  maintaining  the 
system  of  buoys  and  removing  sand,  loose  rock,  bowlders,  &c.,  from  the 
channel,  and  further  urges  that  the  Kock  Island  Bapids  be  put  on  the 
same  basis  as  the  canal  at  the  Des  Moines  Rapids  and  be  provided  for 
by  a  i)ermauent  annual  appropriation. 

(See  Appendix  Z  7.) 

8.  Harbor  at  Bock  Island^  Illinois. — The  funds  available  at  the  be- 
ginning of  the  year  were  expended  in  dredging  along  the  landings 
and  in  widening  the  channel  at  the  upper  landings. 

The  harbor  is  now  in  excellent  condition  and  no  further  appropria- 
tion is  asked  for  at  present. 

Amount  expended  to  date |12,000  00 

During  the  year 6, 269  67 

July  1.  1884,  amount  available ' 6,269  67 

July  1,  1885,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 , 6,269  67 

(See  Appendix  Z  8.) 

9.  Des  Moines  Bapids^  Mississippi  River. — This  work  was  begun  in 
1866.  The  adopted  plan  consisted  in  building  a  canal  8  miles  long  and 
in  catting  a  channel  in  the  rocky  bottom  of  the  river  the  remaining  4 
miles.  The  canal  was  opened  August,  1877,  although  not  fully  com- 
pleted, and  has  been  in  operation  since  that  time. 

The  work  of  the  past  year  consisted  in  a  continuation  of  the  work  of 
canal  bank  protection,  the  completion  of  the  raising  of  the  wing  walls 
at  the  lower  lock,  and  the  dredging  of  rock  from  the  open  canal  be- 
tween Nashville  and  Montrose.  The  existing  project  for  this  work 
covers  an  estimate  of  $4,492,680,  and  this  project  was  modified  in  the 
la«t  Annual  Report  by  adding  the  cost  $5,000  of  an  office  building  much 
needed  in  connection  with  the  canal,  and  $40,000  for  constructing  sluices 
to  draw  off  the  mud  and  sand  brought  into  the  canal  by  the  creeks 
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emptying  into  it,  the  removalbf  which,  under  the  sj^etemnow  foll( 
causes  a  very  large  annual  outlay  for  dredging. 

This  addition  brings  the  modified  project  up  to  $4»537,680. 

There  has  been  expended  on  this  work  to  present  date  $4,415,5 
there  is  now  a  balance  on  hand  of  $30,387.15,  of  which  amount  $ 
is  reserved  for  pier  construction  and  is  not  available  for  work  uiu 
isting  project,  and  there  is  required  to  complete  the  work,  accord 
modified  project,  $101,745.60. 

The  good  of  the  work  requires  that  this  amount  beappropriat 
fiscal  year  ending  June  30,  1887,  in  order  that  arrangements  c 
made  for  completing  it  within  a  reasonable  time. 

July  1,  1884,  amount  available S' 

Amount  appropriated  by  act  approved  July  5,  1884 5< 

July  1,  1885,  amount  expended  during  fiscal  year,  excIuBive  of 

outstanding  liabilities  July  1,  1884 121,666  08 

July  1,  1885,  outstanding  liabilities 879  74 

a 

July  1, 1885,  amount  available : 

r  Amount  (estimated)  required  for  completion  of  existing  project 5 

I  Amount  added  for  completion  of  modified  project * 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  I 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  9.) 

10.  Operating  and  care  Des  Moines  Rapids  Canal, — During  t 
the  canal  was  operated  as  heretofore,  being  open  214  days. 
.  There  passed  through  the  canal  during  the  year  889  steanibc 
liS9  barges,  carrying  13,065  passengers,  34,120  tons  nierchand 
776,432  bushels  ot  grain  ;  2,779,670  feet  of  logs,  43,119,797  feet 
25,018,750  shingles,  13,473,205  laths  were  floated  through. 

Kepairing  canal  embankment  and  removing  deposits  washec 
the  bluffs  were,  as  heretofore,  a  continued  source  of  trouble 
pense. 

Forty- four  thousand  one  hundred  and  three  cubic  yards  of 
were  dredged  and  removed  during  the  year  from  the  canal  3 
channel  below  Montrose. 

There  has  been  expended  to  July  1, 1885,  for  operating  a 
$365,052.78.    There  was  expended  during  the  past  fiscal  year  $; 

The  standing  estiniate  for  operating  and  care,  including  on 
pairs,  is  $40,000.  The  future  expenses  of  the  canal  are  previa 
the  act  of  March  3, 1881,  which  authorizes  the  Secretary  of  Wg 
from  the  Treasury  from  time  to  time  such  amounts  as  may  b 

July  1, 1884,  approved  estimate  for  fiscal  year  ending  June  30,  1885 

July  1,  1885,  amount  expended  during  fiscal  year,  exclasive  of 

outstanding  liabilities  July  1,  1884 $38, 704  5C 

July  1,  1885,  outstanding  liabilities 60  8i 

July  1,  1885,  amount  available 

i  Approved  estimate  for  fiscal  year  ending  .June  30,  1887 - 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  am 
I      harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  10.) 
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11.  Dry  Dock  at  Des  Moines  Rapids  Canal, — The  project  for  this  work 
provides  for  the  baildiogof  adry  dock,  near  the  middle  lock  of  the  canal^ 
400  feet  long  by  100  feet  in  width,  with  gates  of  80  feet  opening.  The. 
estimate  of  cost  is  $125,000. 

Daring  the  year  ending  June  30,  1885,  the  embankment  was  com- 
pleted and  the  greater  portion  of  the  earth  removed  from  the  prism  of 
the  dock. 

The  cutting  and  laying  of  stone  for  the  sluices  was  begun  and  is  now 
in  progress. 

Jnly  1,  1884,  amonnt  available S2,023  50 

AmoDnt  appropriated  by  act  approved  July  5,  1884 30, 000  00 

:i2,023  50 
Jnly  1,  1885,  amount  erpended  daring  fiscal  year,  exclusive  of 

ouUtanding  liabilities  July  1,1884 $23,227  96 

Jnly  1,  1885,  outstanding  liabilities 239  82 

23,467  78 

July  1,  1885,  amount  available 8,555  72 

r  Amount  (estimated)  reanired  for  completion  of  existing  project 65,  OCO  00 

I  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    65,000  OO 
I  Snbmitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  11.) 

12.  Quincy  Bay^  Illinois. — The  original  project  for  this  work  proposed 
to  deepen  the  bay  over  an  area  of  about  80  acres,  to  form  a  winter 
harbor. 

The  act  of  July  6, 1884,  made  no  special  appropriation  for  Quincy  Bay, 
but  it  was  provided  for  in  the  appropriation  for  improving  Mississippi 
Biver  from  Des  Moines  Bapids  to  the  mouth  of  the  Illinois.  The  work 
was  transferred  to  the  Mississippi  Biver  Commission  on  September  1, 
1884. 

(See  Appendix  Z  12.) 

13.  Removing  obstructions  in  Mississippi  River. — No  appropriation  hav- 
ing been  made  in  river  and  harbor  act  of  Jnly  5,  1884,  under  title  of 
"improving  Upper  Mississippi  Biver,  operation  of  snag-boats,"  an  allot- 
ment of  $15,000  from  above  appropriation  was  made  for  continuing 
snagging  work  north  of  the  mouth  of  the  Missouri;  but  it  appearing 
subsequently  that  this  allotment  would  seriously  interfere  with  pro- 
jected work  on  the  Lower  Mississippi,  and  it  being  practicable  in  the 
emergency  to  provide  for  the  Upper  Mississippi  by  allotments  from  the 
general  appropriations,  the  greater  portion  of  the  amount  was  trans- 
ferred to  Maj.  C.  B.  Suter,  Corps  of  Engineers. 

The  amonnt  expended  was  $2,049.37. 

Allotment  from  appropriation  of  July  5, 1884 |15,000  00 

Jnly  1, 1885,  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 2,049  37 

Amonnt  transferred  to  Mjiy.  C.  R.  Suter 12,950  63* 

(See  Appendix  Z  13.) 

BXAMIKATIONS  AND  StTRVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIBSMSNTS  OP  TUB  RIVER  AND  HARBOR  ACT  OF  JULY  5, 
1884. 

It  appearing,  after  preliminary  examination  by  the  local  engineer, 
that  the  localities  were  worthy  of  improvement  by  the  General  Govern- 
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ineut,  Major  Mackenzie  was  charged  with  and  submitted  the  following, 
which  were  transmitted  to  Congress  and  printed: 

1.  Sny  Island  Levee  J  Illinois  j  on  the  Mississippi  River. — Report  printed 
in  House  Ex,  Doc.  ^o.  225,  Forty-eighth  Congress,  second  session.  (See 
also  Appendix  Z  14.) 

2.  Removal  of  the  bar  and  obstructions  at  or  near  the  mouth  of  Whipple 
Creekj  in  Quincy  Bay,  Illinois, — Report  printed  as  House  Ex.  Doc.  No. 
84,  Forty-eighth  Congress,  second  session.    (See  also  Appendix  Z  15.) 

3.  Mississippi  River  in  the  vicinity  of  Guttenberg^  lotca. — Report  printed 
as  House  Ex.  Doc.  No.  184,  Forty-eighth  Congress,  second  session.  (See 
also  Appendix  Z  16.) 

PRESERVATION  OP  THE  FALLS  OF  SAINT  ANTHONY  AND  IMPROVEMENT 
OF  THE  MISSISSIPPI  ABOVE  THE  FALLS— IMPROVEMENT  OF  CHIP- 
PEWA AND  SAINT  CROIX  RIVERS,  WISCONSIN,  AND  OF  MINNESOTA 
RIVER  AND  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTA — 
RESERVOIRS  AT  THE  SOURCES  OF  THE  MISSISSIPPI. 

OflBcer  in  charge,  Maj.  Charles  J.  Allen,  Corps  of  Engineers. 

1.  Preservation  of  the  Falls  of  Saint  Anthony. — The  present  plan  for 
the  preservation  of  the  falls,  adopted  in  1874,  contemplated  the  cob- 
strnction  of  a  concrete  dike  beneath  the  limestone  ledge  forming  the 
bed  of  the  river  to  prevent  percolation  through,  and  consequent  des- 
truction of,  the  soft  underlying  sand  rock ;  the  construction  of  rolling 
dams  to  keep  the  upper  surface  of  the  limestone  ledge  flooded  during  the 
winter,  and  a  timber  apron  and  wings  to  prevent  recession  of  the  crest 
of  the  falls  and  destruction  of  the  dike.  The  dike  was  completed  in 
1876,  and  the  other  works  by  1878.  Since  1878  work  has  been  confined 
mainly  to  the  preservation  and  repair  of  the  timber  structures.  Under 
the  appropriation  of  $10,000,  made  by  act  of  July  5, 1884,  necessary  re- 
pairs were  made,  during  the  fiscal  year,  to  the  main  and  east  wing 
aprons.  The  timber  work  is  generally  in  fair  condition  for  the  imme- 
diate present,  though  ice  and  logs  have  worn  off  some  of  the  4inch 
decking  of  the  main  apron,  exposing  to  wear  the  next  layer  (8-inch) 
which  is  all  that  protects  the  cribs  below  it.  The  stone  crib-filling  un- 
der the  main  apron  has  settled  since  1877,  in  some  places  having  sub- 
sided 7  to  15  feet.  Should  the  8-inch  plank,  from  any  cause,  give  way, 
rapid  destruction  of  the  apron  would  probably  follow.  Many  of  the 
private  dams  upon  which  the  flanks  of  the  Government  timber  protec- 
tion-work rest,  are  in  bad  condition  to  withstand  floods,  and,  from  the 
danger  they  stand  in  of  giving  way,  menace  the  safety  of  the  Govern- 
ment works. 

The  condition  of  the  falls  at  the  close  of  1884  is  fully  shown  in  a  re- 
port of  the  officer  in  charge,  of  December  5, 1884,  and  printed  as  House 
Ex.  Doc.  No.  61,  Forty-eighth  Congress,  second  session,  for  which  see 
Appendix  A  A  1. 

The  occupation  of  about  two-thirds  the  width  of  the  stream  by  the 
dams,  mills,  &c.,  of  the  water-power  companies,  chartered  in  1857,  forc- 
ing nearly  the  full  discharge  of  the  river  through  a  channel  of  450  feet 
in  width,  narrowing  down  to  360  feet  wide,  and  through  a  height  of 
about  45  feet  to  act  upon  the  comparj^tively  soft  bed  of  the  river  below 
the  falls,  accelerated  the  rate  of  recession  of  the  limestone  crest  prior 
to  completion  of  the  apron,  and  renders  the  work  of  protection  at  the 
present  time  difficult  and  expensive. 

The  officer  in  charge,  after  stating  his  opinion  that  the  best  plan  to 
secure  the  preservation  of  the  falls  would  consist  in  the  removal  of 
most,  if  not  all,  the  mill-dams  from  the  bed  of  the  stream,  extending 
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the  rolliDgdams  from  bank  to  bank,  and  largely  extending  the  apron 
work,  estimates  that,  shoald  the  Government  ^here  to  the  present  plan 
of  exterior  protection,  the  cost  of  repairs  and  extensions  immediately 
necessary  would  be  $210,000,  of  which  amount  $150,000  could  be  profit- 
ably expended  in  the  fiscal  year  ending  June  30, 1887,  toward  extend- 
ing the  main  apron  along  the  front  of  Farnham  and  Lovejoy's  Mill  pond, 
protecting  this  front  so  far  as  necessary,  removal  of  a  portion  of  the 
point  of  rocks  from  the  river  near  the  lower  end  of  the  pond  in  order  to 
reduce  the  eddy,  repairing  the  main  apron  and  east  apron,  continuing 
the  line  of  submerged  cribs  across  the  bed  of  the  river  at  the  toe  of  the 
apron,  and  for  general  repairs. 

Total  expended  on  the  present  plan  and  in  maintenance  and  repairs 
of  the  works  constructed  under  that  plan  to  June  30, 1885,  $414,540.71 ; 
in  this  amount,  however,  is  included  the  sum  of  $10,000  for  constructing 
log-sluice  under  specific  appropriation  for  same  by  act  of  March  3, 
1879. 

July  1,  1884,  amount  available $386  01 

Amoaiit  appropriated  by  act  approved  July  5,  18«4 10, 000  00 

10,  :J86  01 
Julv  1,  I88by  amonnt  expended  dnring  fiscal  year,  excluBive  of  outstanding 
liabilities  July  1,  1884 9,926  72 

July  1,  1885,  amount  available 459  2» 

i Amount  (estimated)  required  for  completion  of  existiu)^  project 210, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endi  ng  J  uue  '30^  1887  150, 000  Of 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  1.) 

2.  Mississippi  River  above  Falls  of  Saint  Anthony^  Minnesota. — The 
present  project,  adopted  in  1880,  contemplates  the  improvement  of  the 
river  mainly  between  Aitken  and  Grand  Rapids  by  the  removal  of 
sna^s,  bowlders,  leaning  trees,  and  bars,  so  as  to  afford  from  3  to  5  feet 
depth  of  water  for  navigation. 

The  cost  is  based  upon  the  results  of  a  survey  made  in  1874,  the 
estimate  for  improving  the  extent  of  river  from  Oonradi's  Shoals  (35 
miles  below  Brainerd)  to  Grand  Rapids  being  placed  at  $54,127. 

The  last  appropriation  for  this  work  was  that  by  act  of  August  2, 1882. 

The  small  balance  of  funds  available  for  the  past  fiscal  year  was  ap- 
plied mainly  to  removal  of  620  cubic  yards  of  bowlders  from  the  chan- 
nel of  Grand  Rapids.  Steamers  and  fiats  can  now  ascend  the  rapids, 
the  former  at  ordinary  and  the  latter  at  low  stage  of  water.  Before  the 
work  of  improvement  commenced  in  1880  boats  drawing  2  feet  of  water 
frequently  experienced  difficulty  between  Aitken  and  Grand  Rapids. 
The  work  thus  far  has  given  generally  a  3-foot  depth  between  those 
points,  though  bowlders  and  gravel  yet  remain  requiring  removal,  and 
snags  are  always  liable  to  form. 

The  amount  expended  under  the  present  plan  to  June  30,  1885  (in- 
cluding outstanding  liabilities)  is  $34,748.10. 

The  sum  of  $15,000,  askecl  for  the  fiscal  year  ending  June  30, 1887,  is 
to  be  expended  in  removing  snags,  leaning  trees,  bowlders,  bars,  &c., 
between  Aitken  and  Grand  Rapids,  a  distance  of  160  miles. 

July  1, 18H4,  amount  available |951  43 

Jaly  1, 1885,  amount  expended  durinir  fiscal  vear,  exclusive  of  outstanding 
liabUitie«  July  1,  1864 :.... 699  53 

July  1, 1885,  amount  available 251  90 
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{Amount  (eetimat^^d)  required  for  completion  of  project,  viz,  improve- 
ment between  Grand  Rapids  and  Conrad i*s  Sboals $10,1*27  00 
Amount  ^at  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1887    15, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appeudix  A  A  2.) 

3.  Construction  of  lock  and  dam  on  Mississippi  River  at  MeeJcer^s  Island, 
Minnesota. — The  project  for  this  work  is  given  in  the  report  of  the 
Chief  of  Engineers  for  Ihe  fiscal  year  ending  June  30, 1874,  and  the  cost 
estimated  at  $922,121,  the  object  being  to  connect  with  the  improve- 
ment of  the  Mississippi  River  below  Saint  Paul,  so  a^  to  secure  steam- 
boat navigation  up  to  the  Falls  of  Saint  Anthony.  No  improvement  of 
the  river  between  Saint  Paul  and  the  site  of  the  proposed  lock  and  dam 
has  been  authorized  by  Congress. 

.The  act  approved  July  23,  1868,  made  a  grant  of  200,000  acres  of 
public  lands  to  the  State  of  Minnesota  to  aid  in  constructing  a  lock  and 
dam  at  this  point  in  accordance  with  plan  and  estimate  previously  sub- 
mitted. 

The  act  of  March  3, 1873,  appropriated  **  for  construction  of  the  lock 
and  dam  on  the  Mississippi  Kiver  at  Meeker's  Island,  Minnesota,  ac- 
coidiug  to  the  surveys  and  plans  of  the  War  Department,  $25,000 : 
Provided^  That  ail  right's  and  claims  in  and  to  the  land  grant  made  to 
the  State  of  Minnesota  for  the  above  work  by  act  approved  July  23, 1868, 
shall  be  fully  relinquished  to  the  United  States  before  any  of  this  appro- 
priation is  expended." 

None  of  this  appropriation  has  been  used,  the  required  relinquishment 
not  having  been  made,  and  the  appropriation  has  been  lying  unused 
for  twelve  years. 

Jnly  1,1884,  amount  available $25,000  OO 

July  1,1«85,  amonnt  available 26,000  00 

i  Amount  (estimated)  required  for  completion  of  existing  project 922, 121  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
f     harbor  acts  of  ld66  and  1867. 

(See  Appendix  A  A  3.) 

4.  Ghippetca  River ^  Wisconsin. — ^This  work  consists  in  the  construction 
of  dams  and  jetties  to  narrow  the  water  way  and  the  revetment  of  banks, 
in  accordance  with  the  plan  adopted  in  1876,  the  cost  of  which  was 
based  upon  n  suits  of  a  survey  reported  upon  January  30, 1875.  The  cost 
was  placed  at  $75,790;  revised  estimates,  1883,  placed  cost  of  complet- 
ing necessary  improvements  at  $49,476,  thus  bringing  the  estimated 
cost  up  to  $132,476. 

Work  during  the  past  fiscal  year  consisted  in  the  construction  of  2 
jetties  opposite  Durand,  in  all  1,000  linear  feet  in  repairs  to  Flower 
Pot,  Battle  Island,  and  Dead  Lake  dams,  and  Three  Mile  Prairie  revet- 
ment; also  in  removal  of  obstructions  at  Shaw's  Bapids,  Eau  Claire. 

Wherever  works  have  been  constructed  the  low-water  channel  has 
been  improved,  a  depth  of  3  feet  being  generally  maintained,  where, 
before  improvement,  the  depth  seldom  exceeded  18  inches.  The.  im- 
provement has  been  mainly  confined  to  the  extent  of  river  between  Du- 
rand and  the  mouth.  The  jetties  at  the  mouth  of  the  river  have  been 
of  great  benefit  to  raft  and  steamboat  navigation  in  affording  a  stable 
channel,  where  before  improvement  was  undertaken,  there  existed  a 
broad  bar  with  shallow,  shifting  channels.  With  the  exception  of  some 
needed  work  at  Shaw's  Bapids,  the  improvements  most  needed  are  of 
the  bars  and  crossings  between  Durand  and  the  mouth  of  the  Chip- 
pewa. 
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The  8Qm  of  $dO,000,  asked  for  the  fiscal  year  eoding  June  30,  1887,  is 
to  be  exi>eDded  iu  contiuuance  of  the  present  plan  of  improvement  and 
principally  between  Durand  and  the  mouth.  Total  of  expenditures  to 
June,  1885  (including  outstanding  liabilities),  $J6,289.37. 

Jaly  1,  1S84,  amonnt  available fl,107  11 

Amount  appropriated  by  act  approved  July  5, 1884 15,  OUO  00 

16,107  11- 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outtttandiDgliabilitieaJuly  1,1884 |14,376  48 

Joly  1,  lc85,  outstanding  liabilities 20  00 

14,396  48 

Jaly  1,  1885,  amount  available , 1,710  63 

Amonnt  (estimated)  required  for  completion  of  improvement  per  revised 

estimate 34,476  00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    30, 000  00 
Submitt«4L  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  4.) 

5.  Chippewa  River  at  Yellow  BankSj  Wisconsin. — The  project  for  this 
improvement  was  adopted  in  February,  1883 ;  the  cost,  based  upon  the 
results  of  a  survey  reported  upon  January  30,  1875,  and  a  revision  of 
the  same  in  1883,  placed  at  $96,000.  Object  of  the  work  is  to  prevent 
the  wearing  away  of  the  high  sand-banks  or  blufis  bordering  the  river 
between  its  mouth  and  £au  Claire,  and  thereby  relieve  the  Chippewa 
and  the  Mississippi  below  the  junction  of  the  two  rivers  from  the  massea 
of  sand  contributed  by  these  bauks.  The  protection  work  consists  of 
revetment  of  brush,  saod,  and  piles  at  foot  of  the  slope. 

Total  linear  feet  protected  since  commencement  of  work 4, 969 

Total  Unearfeet  partially  protected 3,145 

Total  linear  feet  remaining  to  be  protected 14,575 

Total  amount  expended  to  J  nne  30, 18ri5,  including  outstanding  liabilities . .  $29, 703  41 

The  sum  of  $30,000  asked  for  the  fiscal  year  ending  June  30, 1887,  to 
be  expended  in  continuing  the  protection,  especially  of  Kumsey's  and 
Mary  Dean  banks. 

July  1,  1884,  amount  available $785  12 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

ontcsUnding  liabilities  July  1,  1884 $483  86 

July  1,  1885,  outstanding  liabilities 4  67 

488  53 


July  1,  1885,  amount  available 296  59 

{Amount  (estimated)  required  for  completion  of  existing  project 66,  OUO  00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    30, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1»66  and  1867. 

(See  Appendix  A  A  5.) 

6.  Saint  Croix  River  below  Taylof^s  Falls,  Minnesota  and  Wisconsin. — 
The  present  project  adopted  in  1880  and  modified,  as  to  cost,  in  1882, 
contemplates  the  removal  of  snags,  bowlders,  wrecks,  leaning  trees,  and 
sand-bars  between  Taylor's  Falls  aud  Prescott,  and  the  coutraction  of 
the  low-water  channel  into  one  of  nearly  uniform  width,  especially  at 
tbe  bars  and  crossings,  by  means  of  brush  and  stone  jetties,  aud  dams 
of  same  material  to  close  island  chutes  and  secondary  channels. 

Estimated  cost,  $83,450. 

The  work  during  the  past  fiscal  year  has  consisted  iu  removal  of  3,000 
cubic  yards  of  gravel  from  Catfish  Bar,  making  a  channel  000  feet  wide. 
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upon  400  feet  of  which  width  is  a  depth  of  6  feet  at  low  water ;  the 
traiuiug-dara  at  Hudson  Bar  was  further  completed  for  1,000  feet.  These 
bars  are  below  Stillwater ;  above  Stillwater  a  breach  was  closed  in  the 
left  bank,  above  Harriman's  Landing,  and  133  sunken  logs  removed 
from  channel  between  Taylor's  Falls  and  Lakeland.  Some  few  bars  and 
crossings  above  Stillwater  yet  need  improvement;  below  Stillwater  the 
Hudson-Bar  dam  should  be  extended,  and  brush-dam  built  to  maintain 
channel  dredged  at  Catfish  Bar. 

The  work  to  date  has  resulted  in  a  least  depth  of  3  feet  on  the  im- 
proved bars  above  Stillwater,  and  of  5  feet  on  improved  bars  below  that 
place  generally.  It  may  be  said  of  the  work  done  that  at  many  places 
navigation  has  been  made  permanent  where  formerly  it  was  uncertain, 
and  that,  in  other  places,  it  has  -been  made  practicable  where  before 
improv^ement  it  was  impossible. 

Amount  expended  under  present  plan  to  June  30,  18<S5  (including 
outstanding  liabilities),  $54,117.32. 

The  sum  of  $26,450  asked  for  the  fiscal  year  ending  June  30,  1887,  to 
be  expended  in  continuation  of  the  present  plan,  especially  in  extending 
Hudson-Bar  dam,  constructing  training-dam  at  Catfish  Bar,  and  closing 
secondary  channel  near  Stillwater. 

July  1,  1884,  amount  available $847  05 

Amou  nt  appropriated  by  act  approved  July  5,  1884 9, 000  00 

9, 847  05 
July  1,  1885,  amount  expended  during  fiscal  year,  exchihive  of 

outfltanding  liabilities  July  I,  1884 '. f(i,  926  05 

July  1,  1885,  outstanding  liabilities :18  32 

6,9G4  37 

July  1,  1885,  amount  available 2,8'''2  68 

f  Amount  (eetimatod)  required  for  completion  of  existing  project 26, 450  00 
Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  June  .')0, 1887    26, 450  00 
Sbumitted  in  compliance  viith  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  6.) 

7.  Minnesota  Uiver^  Minnesota. — No  work  was  done  during  the  fiscal 
year  for  want  of  funds.  The  last  ai)propriation  for  this  stream  was 
$10,000,  made  by  the  river  and  harbor  act  of  June  18, 1878.  There  has 
been  expended  (including  outstanding  liabilities),  since  the  commence- 
ment of  work,  the  sum  of  $117^467,  in  clearing  the  river  of  obstructions. 

This  stream  has  no  commerce  worth  reporting.  No  appropriation  is 
asked. 

July  1,  1884,  amount  available t |42  00 

July  1,  1885,  outstanding  liabilities 9  00 

July  1,  1885,  amount  available 33  00 

Amount  (pritimated)  required  for  completion  of  existing  project 703,  h^-^  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  7.) 

8.  Red  River  of  the  North^  Minnesota  and  /)a/«:oto.  — The  present  proj- 
ect tbr  the  improvement  of  this  river,  adopted  in  1879  and  modified,  as 
to  cost  of  same,  in  1883,  consists  in  dredging  the  clay  bars  and  removal 
of  snags,  &c.,  between  Breckenridge  and  the  Manitoba  boundary  line. 
During  the  past  tiscal  year  dredging  was  continued  to  a  point  32  miles 
below  Grand  Forks,  4,700  linear  feet  of  channel  having  been  excavated 
through  the  bars,  the  work  covering  14  miles  of  river. 
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Before  the  work  of  improvement  commenced,  the  ruling  depth  between 
.Moorhead  and  the  head  of  Goose  Rapids,  at  low  water,  was  1^  feet,  and 
below  Grand  Forks  2  feet,  and  the  channel  between  Moorhead  and 
Breckenridge  was  much  obstructed  by  snags  and  leaning  tr^es. .  Since 
the  work  of  improvement  commenced  a  least  depth  of  3  feet,  at  low 
water,  has  been  secured  for  80  miles  below  Moorliead,  and  of  4  feet 
for  32  miles  below  Grand  Forks,  in  addition,  snags  and  other  obstruc- 
tions have  been  removed  from  the  river  for  76  miles  above  Moorhead, 
to  the  improvement  of  navigation  at  high  and  medium  stages  of  water, 
and  snags  have  been  removed  also  for  152  miles  of  the  stream  below 
Mooshead. 

Amount  expended  to  close  of  year  ending  June  30, 1885,  $117,428.15. 

The  sum  of  $46,000,  asked  for  the  fiscal  year  ending  June  30, 1887,  is 
to  be  expended  in  continuing  dredging  operations,  and  removal  of  ob- 
structions generally,  below  Moorhead  and  Fargo,  and  in  dredging  and 
reraovalof  snags  between  those  points  and  Breckenridge. 

Jnly  1,  1884,  amount  available 2,i:i7  3» 

Amonnt  appropriated  by  act  approved  July  5. 18H4 JL . . .     10, 000  00 

12, 137  39 
July  1, 1885,  amonnt  expended  during  fiscal  year,  exclusive  of  outHtaoding 

liabilities  July  1,  1884 6,565  54 


July  1,  1885,  amount  available 5, 571  85 


Amount  (estimated)  required  for  completion  of  improvement  per  revised 

estimate,  not  including  lock  'and  dam  at  Goose  Rapids 56, 310  18 

Amounttbatcan  be  profitably  expended  in  fiscal  year  ending  June  30,  1887    45,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  8.) 

9.  Constructing  lock  and  dam  at  Ooosc  Rapids^  Red  River  of  the  Northy 
Minnesota  and  Dakota. — The  original  estimate  for  this  proposed  work^ 
1877,  was  $219,287.90.  Object,  to  overcome  the  fall  at  the  worst  ob- 
structions near  the  head  of  the  rapids,  so  as  to  connect  with  the  dredg- 
ing improvements  of  the  river  above  and  below  the  rapids. 

The  acts  March  3,  1881,  and  August  2,  1882,  appropriated  a  total  of 
$50,000  for  the  work.  This  sum  being  small  in  proportion  to  the  prob- 
able cost  of  the  work,  and  more  detailed  information  in  regard  to  the 
entire  extent  of  rapids  than  was  at  hand  being  needed,  a  survey  was 
made  during  the  season  of  1883  in  order  that  a  close  estimate  of  the 
cost  of  improvement  might  be  available  for  consideration.  The  report 
of  the  survey  which  was  transmitted  to  the  House  of  Representatives 
March  12,  1884,  presented  three  plans,  with  estimates  of  cost,  as  fol- 
lows: 

1.  Locks  and  dams  at  Buffalo  Neck  and  Isabella  Island,  and  necessary 

dreclgiug |48l,128 

*i.  l-iock  &nd  dam  at  Bnffalo  Neck  and  necessary  dredging 274, 128 

3.  Dredging  the  bars  on  the  rapids  and  ntili/^iug  the  <lredged  material  for 

dams,  training- walls,  &c ■ 30, 000 

The  report  suggested  the  advisability  of  substituting  an  improvement 
by  dre<1ging  for  that  by  locks  and  dams,  and  the  consideration  of  the 
advisability  of  rendering  the  appropriations  already  made  available  for 
the  work  of  dredging.  Should,  however,  the  improvement  by  a  lock 
and  dam  with  dred'ged  approaches  (cost  $274,128)  be  decided  upon,  the 
sum  of  $100,000  in  addition  to  the  sums  already  appropriated  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30, 1887,  in  pre- 
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limiiiaries,  excavation,  foundations,  &c.  Amount  expended  (in  ex- 
aminations) to  June  30,  1885,  is  $3,052.35,  which  also  is  the  total 
amount  expended.  There  are  no  operations  to  report  for  the  year  end-* 
ing  J(ine30,  1885. 

July  1,  1884,  amount  available  ., (46,947  65 

July  1,  lb85,  amount  available 46,947  65 

(Amount  (estimated)  required  for  completion  of  projected  lock  and  dam, 
&c.,  if  ordered  to  be  built 224, 11J8  49 
Submitted  in  conipliunce  with  requirements  of  section  2  of  river  and 
harbor  acts  of  186G  and  1^67. 

(See  Appendix  A  A  9.) 

10.  Reservoirs  at  headwaters  of  Mississippi  River. — The  object  of  the 
reservoirs  is  to  collect  surplus  water,  principally  from  the  precipita- 
tion of  winter,  spring,  and  early  summer  to  be  systematically  released, 
so  as  to  benefit  navigation  during  the  season  of  drought  upon  the 
reaches  of  the  several  streams  below  the  dams  and  also  upon  that  of 
the  Mississippi  below  Saint  Paul.  This  project  may  be  said  to  have 
been  adopted  in  1880,  following  an  appropriation  by  Congress  for  the 
work  by  act  of  June  14, 1880. 

During  the  fiscal  year  the  following  named  dams  were  fully  com- 
pleted, viz:  Dam  at  the  outlet  of  Lake  Winnibigoshish ;  dam  at  the 
outlet  of  Leech  Lake;  dam  at 'the  falls  of  Pokegama,  and  work  con- 
tinued upon  a  fourth  on  Pine  River  at  the  outlet  of  Gross  Lake,  Min- 
nesota. This  latter  dam  is  more  than  half  completed.  The  three  com- 
pleted dams  had  impounded  by  the  close  of  the  fiscal  year  over  and 
above  what  was  allowed  to  flow  during  the  fall,  winter,  and  spring 
months  and  during  June,  24,000,000,000  cubic  feet  of  water,  a  quantity 
which  equaled  expectation  for  that  time.  During  May  the  river  above 
Aitken  was  maintained  at  a  stage  sufScient  for  steamers,  and  during 
June  the  discharge  was  largely  increased. 

An  examination  of  the  river  towards  the  latter  part  of  June,  however, 
fihowing  a  plentiful  supply  of  water  at  and  below  Aitken,  it  was  deemed 
best  to  reduce  the  discharge  from  the  reservoirs,  providing,  however,  for 
the  needs  of  navigation  on  the  river  below  them,  and  to  defer  further  test 
iintil  later  in  the  summer.  The  system  as  originally  reported  upon, 
provided  for  41  reservoir  dams  in  Minnesota  and  Wisconsin  at  an  esti- 
mated first  cost  (omitting  that  of  land,  &c.,  damages)  of  $1,809,083. 

No  benefit  of  consequence  can  accrue  to  the  navigation  of  the  Mis- 
sissippi River  below  Lake  Pepin,  unless  the  entire  system  of  dams  be 
built.  The  reservoirs  have  been  ordered  by  Congress  in  the  interest  of 
river  navigation,  and  they  should  not  be  diverted  from  that  purpose. 
Amount  expended  to  June  30,  1885,  $503,770.23.  The  sum  of  $  140,000 
estimated  for  the  fiscal  year  ending  June  30,  1887,  to  be  esipended  in 
extending  the  system  at  the  headwaters  of  the  Mississippi ;  and  the 
sum  of  $10,000  is  also  estimated,  in  additiovto  that  for  continuing  con- 
struction, as  necessary  for  the  expense  of  operating  and  guarding  the 
completed  dams  for  the  fiscal  year  ending  June  30,  1887. 

July  1, 1884,  amount  available fl06,6:i2  62 

Amount  appropriated  by  act  approved  July  5, 1884 60, 000  00 

166,61)2  62 
Jnly  1, 1885,  amount  expended  during  fiscal  year,  exclusive 

of  outslnnding  liabilities  July  1,  1884 $76,717  72 

Jaly  1,  1885,  outstanding  liabilities 8,691  13 

85,408  85 

July  1,  1885,  amount  available 81,223  77 
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'Amoant  (estimated)  required  for  completion  of  existing  project $1,2*24,083  00 

Amount  that  can  bo  profitably  expended  in  fiacal  year  endiut;;  June  30, 

1887 150,000  00 

To  be  expended  in  constniction $140, 000  00 

To  be  expended  in  operating  dams 10,  OOU  00 

150;  000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A.  A  10.) 

11.  Surveys  for  reservoirs  at  the  sources  of  the  Mississippi^  Saint  CroiXy 
Chippewa^  and  Wisconsin  rivers. — The  officer  in  charge  reports  that  if 
the  reservoir  work  now  begun  in  Minnesota  at  the  headwaters  of  the 
Mississippi  river  is  to  extend  to  the  Saint  Croix,  Chippewa,  and  Wis- 
consin rivers,  it  will  be  necessary,  in  order  to  meet  questions  constantly 
arising,  as  well  as  to  be  enabled  to  make  close  estimates  of  cost  of 
dams,  &c.,  to  continue  hjdrological  observations,  borings,  and  contour- 
ing of  proposed  dam-sites.  The  funds  available  for  these  surveys  in 
1878  and  1879  were  not  sufficient  for  a  thorough  examination  of  all  the 
region  witli  reference  to  flowage,  so  that  in  estimating  areiis  of  land 
liable  to  overflow  from  creation  of  reservoirs,  large  margins  were  neces- 
sarily taken  on  the  side  of  safety.  He  estimates  the  cost  of  examina- 
tions for  one  year  at  $50,000.  There  having  been  no  appropriation  for 
sach  work  during  the  past  fiscal  year,  nothing  was  done  under  this  head. 

(See  Appendix  A  A  11.) 

mPEOTEMENT    OF  TENNESSEE  AND    CUMBEKLAND    RIVERS,  AND   OP 
CERTAIN  RIVERS  IN  EASTERN  TENNESSEE  AND  KENTUCKY. 

Officer  in  charge,  Maj.  W.  E.  King,  Corps  of  Engineers,  with  Lieut. 
Jas.  G.  Warren,  Corps  of  Engineers,  under  his  immediate  orders. 

1.  Tennessee  River. — a.  Above  Chattanooga, — Examinations  of  this  river- 
were  made  in  1830  and  1872  from  Chattanooga  to  Knoxville,  189  miles. 
The  present  project  for  the  improvement  of  this  section  is  based  upon 
the  latter  examination.  The  obstructions,  some  twenty-nine  in  number, 
were  found  to  consist  of  gravel-bars,  rock-reefs,  rapids,  and  shoals, 
with  about  16  inches  of  water  over  them.  The  project  of  improvement 
contemplates  the  removal  of  these  obstructions  by  blasting  a  channel 
through  the  reefs,  and  building  stone  wing  and  retaining  dams  to  scour 
oat  the  gravel,  or  deepen  the  channel  by  reducing  its  width,  so  as  to 
secure  a  depth  of  3  feet  at  low  water. 

The  total  amount  expended  up  to  June  30, 1885,  is  $218,350.36,  which 
has  resnlted  in  the  removal  of  many  obstructions  and  greatly  improved 
others. 

The  improvements  are  practically  permanent  when  completed.  Work 
was  done  during  the  past  year  at  William's  Island  Shoals,  Lyon's 
Shoals,  and  other  minor  obstructions  near  Knoxville,  giving  an  in- 
creased depth  of  water  and  rendering  navigation  at  these  points  safer. 

The  appropriation  herein  estimated  for  can  be  profitably  expended 
in  the  completion  of  the  existing  project,  and  in  repairing  and  extend- 
ing some  of  the  dams  already  built. 

Jnly  1,  1884,  amonnt  available |91  56 

Amount  appropriated  by  act  approved  Jnly  5,  1884 3, 000  00 

3,091  55 
July  1, 18S5,  amoant  expended  during  flgcal  year,  exclusive  of 

OQtotanding  liabilitieB  July  1, 1884 |-2,894  80 

July  1, 1885,  outetanding  liabilities 47  11 

2,941  91 

July  1,1885,  amomit  available 

18  S 
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(Amount  (estimated)  required  for  completion  of  existing  project $81,500  00 
Amount  that  can  be  profitably  expended  in  iiHcal  year  ending  June  30, 1887    30, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  1) 

b.  Below  Chattanooga, — The  original  condition  of  this  section  of  the 
river  was  as  follows :  From  Chattanooga  to  Brown's  Ferry,  162  miles, 
about  3  feet  of  water  for  nine  months  in  the  year ;  thence  to  Florence, 
39  miles  (including  the  Muscle  Shoals  obstructions),  not  navigable;  from 
Florence  to  the  mouth  of  the  river,  255  miles,  10  to  20  inches  over 
numerous  shoals,  with  navigable  pools  between  them. 

The  present  project,  adopted  in  1872  and  modified  in  1877,  consists 
in  building  a  canal,  70  to  120  feet  wide  and  6  feet  deep,  around  the  Big 
Muscle  Shoals,  with  nine  locks,  300  feet  between  gates  and  60  feet  wide, 
to  replace  the  old  canal  built  by  the  State  of  Alabama  nearly  fifty  years 
ago ;  and  in  extending  the  improvement  in  a  similar  manner  around 
Elk  River  Shoals,  where  two  locks  and  IJ  miles  of  canal  are  required. 
Little  Muscle  Shoals  and  minor  obstructions  between  Chattanooga  and 
Paducah  to  be  improved  by  channel  excavations,  wing-dams,  &c. 

The  total  amount  expended  to  June  30, 1885,  was  $2,674,993.72,  and 
has  resulted  in  the  improvement  of  the  river  as  follows:  Several  of  the 
more  serious  obstructions  between  Chattanooga  and  Decatur  have  been 
removed  and  others  greatly  imjiroved.  On  the  Elk  River  Shoals  di- 
vision the  channel  excavation  is  completed,  one  of  the  locks  is  ready 
for  the  gates,  the  foundation  pit  for  the  other  is  excavated,  and  all  of 
the  stone  for  it  has  been  quarried,  cut,  and  transported  to  the  lock-site ; 
the  excavation  of  the  canal  trunk  is  well  under  way.  On  the  Muscle 
Shoals  division  the  nine  locks  are  completed,  read 3- for  the  gates ;  twelve 
iron  lock  gates  have  been  constructed,  eight  of  which  are  in  position, 
though  not  yet  anchored  to  the  masonry :  the  masonry  of  the  Shoal 
Creek  Aqueduct,  900  feet  long,  is  completed,  and  the  heavy  iron  beams 
for  its  trunk  are  on  hand;  permanent  bridges  have  been  built  across 
four  creeks;  the  canal  trunk  is  well  advanced  towards  completion. 

The  amount  available  and  the  appropriation  herein  estimated  for  can 
be  profitably  expended  in  continuing  operations  at  Muscle  Shoals  and 
in  removing  minor  obstructions  in  other  parts  of  the  river  between 
Chattanooga  and  Paducah. 

Amount  appropriated  by  act  approved  July  5,  1884 $350, 000  00 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1884 $215,372  67 

July  1,  1885,  outstanding  liabilities 14, 121  05 

—      229,493  72 

July  1,  1885,  amount  available 120,506  28 

(Amount  (estimated)  required  for  completion  of  existing  project 1,437,500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1887 550,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  1.) 

2.  Cumberland  River^  Tennessee  and  Kentucky, — The  States  of  Ten- 
nessee and  Kentucky  made  appropriations  for  the  survey  and  improve- 
ment of  the  Cumberland  in  1830,  and  in  1870,  1875, 1879,  1880, 1881, 
and  1883  surveys  and  examinations  were  authorized  by  Congress;  the 
present  plans  of  improvement  are  based  upon  these. 

a.  Behic  Nashville,  ^192  miles), — The  project  for  the  improvement  of 
this  section  consists  in  blasting  a  channel  through  rock-reefs,  and  re- 
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moving  bowlders,  gravel-bars,  snags,  and  overhanging  trees,  and  in 
building  riprap  dams  where  necessary,  to  secare  additional  depth  and 
prolong  the  season  for  navigation. 

During  the  year  work  was  done  at  Eace  Track,  Ingram,  and  Little 
iviver  shoals,  at  Sycamore  Bar,  Medlock's  Bar,  Seven  Mile  Ferry,  Pal- 
myra Island,  Wells  Island  and  Cumberland  Island  near  the  mouth  of 
the  river,  al»o  snag-boat  work  between  Nashville  and  the  mouth  of  the 
river,  The  entire  amount  expended  on  this  section  to  June  30,  1886, 
was  $240,911.23,  and  has  resulted  in  lengthening  the  season  of  safe  navi- 
gation for  steamboats  drawing  from  3^  to  4  feet,  and  in  enabling  light- 
draught  boats. to  run  during  the  low- water  season. 

The  appropriation  herein  estimated  for  can  be  profitably  expended 
in  Gontinaing  the  improvement  of  the  shoals  below  Nashville,  includ 
ing  the  bar  at  the  mouth  of  the  river,  in  accordance  with  the  present 
plan. 

July  1, 1884,  amoant  available $61  14 

Amoant  appropriated  by  act  approved  July  5,  1884 7, 500  00 

7,561  14 
Joly  1, 18'!^,  aiuonnt  expended  during  fiscal  year,  exclusive  of 

ontstanding  yabilitiea  July  1,1884 $5,620  79 

July  1,1885,  ontstanding  liabilities 351  58 

5,972  37 

July  1,  1835,  amount  available 1,588  77 

f  Amount  (estimated)  required  for  completion  of  existing  project 105,500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  2.) 

6.  Above  Nashville  (including  SmitVs  Shoah)  335  miUs. — During  the 
fiscal  year  work  has  been  done  at  Upper  Nashville  Island,  and  at  Waits- 
boro'  Shoals,  also,  snag-boat  operations  between  Lower  HoUinian's  Isl- 
and and  Nashville,  144  miles.  The  original  project  consisted  in  blast- 
ing a  channel  through  rock-reefs,  removing  gravel-bars,  bowlders,  snags, 
&C.,  and  in  building  riprap  dams  to  contract  the  water-way  where  nec- 
essary. This  plan  has  been  modified  by  a  recent  survey,  and  the  pres- 
ent project  contemplates  a  more  radical  and  permanent  improvement  by 
a  combination  of  the  above  with  locks  and  dams. 

The  total  amonnt  expended  to  June  30, 1885,  is  $297,939.65,  and  has 
resulted  in  securing  a  cleared  channel,  having  an  increased  depth  of 
from  6  to  8  inches  at  the  principal  obstructions,  and  therefore  a  length- 
ened season  of  navigation. 

The  appropriation  now  available  and  that  herein  estimated  for  can 
be  profitably  expended  in  operations  above  Nashville,  in  building  locks 
and  dams,  and  in  such  open  channel  work  as  will  be  needed  whether 
the  lock  and  dam  system  is  carried  out  or  not,  the  work  to  be  carried  on 
in  a  tentative  manner,  so  as  to  ascertain  just  how  far  wing  and  training 
dams  can  be  used  in  place  of  the  lock  system. 

Amount  aupropriated  by  act  approved  July  5, 1884 |S0,000  00 

July  1, 1885,  amoant  expended  during  fiscal  year,  elolusive  of 

outstanding  liabiUties  July  1,  1884 (20,274  01 

July  1, 1866,  outstanding  liabilities : 665  64 

20,939  65 

July  1,  1P85,  amount  available 29,060  35 


Digitized  by 


Google 


276         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

^Amount  (estimated)  required  for  completion  of  existing  project. . .   .  |4, 027, 922  00 
Amount  that  can  be  profitably  expended  in  flHcal  year  ending  June  30, 

^       iaS7 400,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
,     harbor  acts  of  1866  and  1867. 

(See  Appendix  BB  2.) 

c.  Above  the  mouth  of  the  JellicOy  110  miles, — For  reasons  given  in 
former  reports  no  work  has  been  done  on  this  section  since  1882,  al- 
thongli  it  is  believed  that  the  charter  of  the  company  aathorizi*d  by 
the  State  of  Kentucky  to  build  locks  and  dams  on  this  section  of  the 
river,  and  take  tolls  for  use  of  same,  has  expired  by  its  own  limitation. 
It  is  doubtful  whether  much  i^ood  <5ould  be  done  with  the  balance  avail- 
able for  the  improvement  of  this  part  of  the  river,  owing  to  the  exist- 
ence of  eleven  mill-dams  upon  it;  the  engineer  officer  in  charge  of  the 
work  therefore  recommends  that  the  balance  on  hand  be  applied  to  the 
section  of  the  river  between  the  head  of  Smith's  Shoals  and  Nashville. 

July  1, 1884,  amount  available 1^,361  56 

July  1,  1885,  amount  available 5,361  56 

JAmonnt  (estimated)  required  for  completion  of  existing  project 35, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  2.) 

3.  Hitcassee  River,  Tennessee. — This  river  is  a  tributary  of  the  Ten- 
nessee. The  plan  of  improvement,  based  upon  an  examin|ttion  made 
in  187'A,  consists  in  removiug  surface  obstructions,  &c.,  so  as  to  secure 
a  channel  40  feet  wide  and  2  feet  deep  from  the  mouth  to  Savannah 
Ford,  the  virtual  head  of  navigation,  33  miles. 

The  total  amount  expended  np  to  June  30,  1885,  is  $28,868.47,  and 
has  resulted  in  securing  a  greatly  improved  channel  from  the  mouth  to 
Savannah  Ford,  but  all  the  shoals  have  not  been,  as  yet,  improved  ac- 
cording to  the  project. 

No  work  was  done  during  the  year.  The  appropriation  herein  esti- 
mated for  and  the  balance  available  can  be  profitably  expended  in  com- 
pleting the  projected  work  if  it  be  made  in  one  appropriation;  with  a 
smaller  amount  the  work  cannot  be  economically  done,  and  there  is  no 
commercial  necessity  for  an  outlay  of  money  not  so  expended. 

July  1, 1H84, amount  available fl31  53 

Amount  appropriated  by  act  approved  July  5, 1884 2,500  00 

2,631  53 
July  1, 1885,  amount  available 2,631  53 

(Amount  (estimateil )  required  for  completion  of  cxistinj;  project 5, 000  00 
Amount  that  cau  be  protitably  expended  in  tiscalyear  ending  June  30, 1887      5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  B  B  3.) 

4.  French  Broad  River,  Tennessee.— Th\B  river  joins  the  Holston  aboat 
4J  miles  above  Knoxville,  forming  the  Tennessee  River. 

The  present  jdan  of  improvement  is  based  upon  examinations  made 
in  1870, 1875,  and  1876,  and  consists  in  removing  channel  obstructions 
and  building  wing-dams  so  as  to  permit  the  passage  of  vessels  drawing 
2J  feet  of  water  during  the  low-water  season  as  high  as  Leadvale,  90 
miles.  Above  that  point  slack-water  navigation  is  the  only  means 
feasible.  The  total  amount  expended  to  June  30,  1885,  is  $21,560,  and 
has  resulted  in  the  permanent  improvement  of  several  of  the  more 
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dangerons  obstrnctions,  notably  Jumping  Moses  Shoals.  Boatmen  ex- 
press much  satisfaction  with  the  work.  The  appropriation  herein  esti- 
mated for  can  be  expended  in  carrying  on  work  under  the  existing 
project. 

Amount  appropriated  by  act  approTed  July  5,  1884 |3, 500  00 

July  1,  1^,  amount  expended  during  fiscal  year,  excluBive  of 

outstanding  liabilitiee  July  1,  ltt84 $2,703  32 

July  1,  1885,  outstanding  liabilities 356  68 

3.060  00 

July  1,  1885,  amount  available 440  00 

(Amount  (estimated)  required  for  completion  of  existing  project 128.000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    25, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(Soe  Appendix  B  B  4.) 

5.  Clinch  River ^  Tennessee. — The  Clinch  River  rises  in  Virginia  and  is 
a  tributary  of  the  Tennessee,  into  which  it  empties  near  Kingston,  Tenn. 

The  plan  of  improvement  is  based  upon  examinations  made  in  1875 
and  1881,  and  consists  in  excavating  a  wide  channel  through  the  rock 
and  gravel  bars,  in  removing  snags,  bowlders,  &c.,  and  in  building  rip- 
rap dams  where  necessary,  so  as  to  secure,  at  ordinary  low  water,  a 
depth  of  2  feet  from  the  river's  mouth  to  Clinton  and  1 J  feet  from  Clin- 
ton to  the  Virginia  State  line,  a  total  distance  of  230  miles.  The  total 
amount  expended  up  to  the  30th  of  June,  1886,  was  $20,889.86  and  has 
resulted  in  the  improvement  of  some  of  the  most  dangerous  shoals, 
notably  Hitche^s,  Bear-wallow,  Bletcher's  and  Brushy  Bend  Shoals ; 
these  improvements  are  practically  permanent  and  are  greatly  appre- 
ciated by  the  river  men. 

The  original  estimate  for  the  improvement  of  this  river  was  $26,400. 
On  account  of  the  small  amounts  of  the  annual  appropriations  it  will 
not  be  possible  to  complete  all  the  work  that  should  be  done  within  the 
estimate^  the  engineer  in  charge,  therefore,  recommends  that  the  esti- 
mate be  increased  to  $60,000  and  that  the  additional  amount  ($23,600) 
be  applied  to  the  completion  of  the  existing  project. 

July  1,  1884,  amount  available $80  75 

Amoont  appropriated  by  act  approved  July  5, 1884 5,000  00 

5,080  75 
Jaly  1,  1&S5,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1884 $4,944  26 

July  1,  IS&b,  outstanding  liabilities 26  34 

'■ 4,970  60 

July  1,  1835,  amount  available 110  15 

{Amonnt  (estimated)  required  for  completion  of  existing  project 29, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  vearendingJnneSO,  1887    15, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  £  B  5.) 

6.  DucJc  RiveTj  Tennessee, — This  stream  empties  into  the  Tennessee 
about  14J  miles  above  Johnsonville. 

The  present  plan  of  improvement,  based  upon  an  examination  made 
in  1879,  cousistsin  removing  snags,  rock,  and  gravel-bars,  and  building 
winj^-dams  so  as  to  secure  about  3  feet  of  water  from  four  to  six  mouths 
,in  the  year.  This  result  has  been  pnvctically  obtaiued,  the  total  amount 
exi>ended  to  June  30, 1885,  being  $13,00ih 
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No  work  was  done  during  the  year.  The  property  pertaining  to  the 
improvement  has  been  sold.  No  appropriation  was  made  by  act  of  July 
6,  1884,  and  the  engineer  oflBcer  in  charge  recommends  that  none  be 
made  at  present  unless  Congress  deems  it  best  to  give  at  least  $10,000. 

! Amount  (estimated)  required  for  completion  of  existing  project $22, 118  00 
Amount  that  can  be  proiitably  expended  in  fiscal  year  endin>^  J  line  30, 18tf7    10,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  lb()6  and  1867. 

(See  Appendix  B  B  6.) 

7.  Caney  Fork  River^  Tennessee. — This  stream  is  a  tributary  of  the 
Cumberland  River,  which  it  enters  near  Carthage,  Tenn. 

An  examination  was  made  in  1879  from  the  mouth  of  the  river  to  the 
liead  of  navigation,  at  Sligo's  Ford,  about  80  miles.  The  obstructions 
were  found  to  be  gravel-bars,  logs,  snags,  overhanging  trees,  and  a 
crooked  channel  with  about  3  feet  5  inches  of  water  at  numerous  shoals 
at  a  stage  of  3  feet  above  low  water,  making  navigation  insecure  at  all 
seasons.  The  present  plan  is  to  clear  and  straighten  the  channel  and 
build  necessary  wing-dams  to  secure  3  feet  of  water  during  the  five 
months  when  the  Cumberland  is  at  a  good  boating  stage.  The  total 
amount  expended  up  to  June  30, 1885,  was  $10,569.28,  and  has  secured  a 
comparatively  safe  channel  from  the  mouth  to  the  head  of  navigation, 
so  that  steamers  now  ascend  and  descend  with  con6dence  on  a  3-foot 
stage  of  water.  Some  outlay  will  be  necessary  from  year  to  year 
to  maintain  a  channel  clear  of  the  logs,  snags,  &c.,  brought  down  by  ^ 
heavy  floods.  During  the  year  work  of  a  special  kind  has  been  done  at 
six  localities,  and  snag-boat  work  along  77  miles  of  the  river.  The  ap- 
propriation herein  estimated  for  can  be  profitably  expended  in  continu- 
ing the  improvement  as  projected. 

July  1,  1884,  amount  available |3  29 

Amount  appropriated  by  act  approved  July  5,  1884 3, 000  00 

3,003  29 
July  1,  1885,  amount  expended  during  fiscal  year,  excluaive  of 

outstanding  liabilities  July  1,  1884 |2,556  32 

July  1,  1885,  outstanding  liabilities 16  25 

2,572  57 

July  1,  iaS5,  amount  available 4:W  72 

(Amount  (estimated)  required  for  completion  of  existing  project 13, 228  00 
Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 1887     13, 200  00 
Submitted  in  compliauce  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  7.)        . 

8.  Litile  Tennessee  River,  Tennessee. — ^The  Little  Tennessee  River  rises 
in  the  Blue  Ridge,  and  is  a  tributary  of  the  Tennessee  Kiver,  which 
it  enters  near  Lenoir's.  Three  examinations  of  this  stream  have  been 
made.  The  last,  in  1882,  extended  from  tlie  mouth  to  the  mouth  of  the 
Jellico  River,  13  miles.  The  plan  of  improvement  is  to  remove  surface 
obstructions  and  build  wing-dams,  so  as  to  secure  2  feet  of  water  at  low 
water,  inoa  channel  40  feet  wide,  between  the  mouth  and  the  Jellico 
River,  13  miles.  The  total  amount  expended  to  June  30, 1885,  is  $5,000, 
and  has  resulted  in  clearing  the  channel  of  surface  obstructions,  and 
greatly  improving  six  of  the  most  diflficult  shoals. 

River  men  express  much  satisfaction  with  the  results  so  far  obtaineil, 
especially  the  increased  length  m  the  season  for  navigation.  No  work 
was  done  during  the  fiscal  year.    The  appropriation  herein  estimated 
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for  can  be  profitably  expended  in  carryinp:  on  work  under  the  approved 
project,  as  j  ast  outlined. 

July  1,  1884,  anionnt  available $64  13 

July  1, 1685,  amount  expeuded  durlog  fiscal  :^ear,  exclusive  of  outstanding 

liabilities  July  1,  18^4 64  13 

■  * 

{Amount  (estimated)  required  for  completion  of  existing  project 18, 7*24  00 
Amounr  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  8.) 

9.  South  Fork  of  the  Cumberland  River,  Kentucky. — This  is  a  tributary 
of  the  Cumberland  River,  which  it  enters  at  Burnside,  Ky.  Au  examina- 
tion of  the  river  was  made  in  1881.  The  obstructions,  from  the  Ken- 
tacky  and  Tennessee  boundary  to  its  mouth,  consist  of  reefs,  bowlders, 
gravel-bars,  &c. 

The  plan  of  improvement  is  to  remove  the  obstructions  so  as  to  se- 
cure safe  navigation  when  there  is  a  tide  of  at  least  3  feet  above  low 
water,  and  applies  to  the  lower  31  miles  of  the  river  only,  the  improve- 
ment of  the  upper  portion  at  reasonable  cost  being  impracticable.  The 
total  amount  expended  up  to  June  30, 1885,  was  $(>,867.30,  and  has 
been  applied  to  Atting  up  and  maintaining  the  necessarjr  boats  and  ma- 
terials, and  in  the  improvement  of  Sloan's  Shoals  and  vicinity.  The  ap- 
propriation herein  estimated  for  can  be  applied  to  carrying  forward  the 
present  plan  of  improvement  from  the  mouth  of  the  river  to  the  Devil's 
Jumps,  near  the  Kentucky  State  line. 

July  1,  1884,  amount  avaiUble $1,255  28 

Amount  appropriated  by  act  approved  July  5,  1884 4, 000  00 

5,2^5  28 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $5, 120  33 

July  1,  1885,  outstanding  liabilities 2  25 

5, 1-22  58 

July  1,  18lr5,  amount  available 132  70 

{Amount  (estimatecf)  required  for  completion  of  existing  project 55, 803  00 
Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  9.) 

BXAMINATIOT7S  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OP  THE  RIVER  AND  HARBOR  ACT  OF  JULY  5, 
1884. 

The  following  localities  were  examined  by  the  local  engineer  in  charge, 
and  not  recommended  for  imi)rovement: 

1.  Elk  River^  Tennessee  and  Alabama. — (See  Appendix  B  B  10.) 

2.  Little  River  J  ^eniwc%.— (See  Appendix  B  B  11.) 

Keport8  on  the  above  examinations  were  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  71,  Forty-eighth  Congress,  second  session. 

And  it  appearing,  after  preliminary  examination  by  the  local  engi- 
neer, that  the  localities  were  worthy  of  improvement  by  the  General 
Government,  Major  King  was  charged  with  the  following :    • 

1.  Condition  of  the  Cumberland  River  above  the  mouth  of  the  Jellico,  in 
Kentucky.— {See  Appendix  B  B  12.) 

2.  Bolston  River^  Tennessee. — (See  Appendix  B  B  13.) 

3.  Extension  of  the  survey  of  Caney  Fork  River  to  Frank's  Ferry,  Ten- 
nessee.— (See  Appendix  B  B  14.) 
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IMPROVEMENT  OF  THE  OHIO,  MONONftAHELA,  AND  ALLEGHENY  RIV- 
ERS—OPERATING AND  CARE  OF  THE  LOUISVILLE  AND  PORTLAND 
CANAL,  OF  DAVIS  ISLAND  LOCK  AND  DAM,  AND  OF  LOCK  AND  DAM 
ON  MONONGAHELA  RIVER — CONSTRUCTION  OF  ICE-HARBOR  AT 
MOUTH  OF  THE  MUSKINGUM,  AND  HARBORS  OF  REFUGE  NEAR  CIN- 
CINNATI AND  AT  MOUTH  OP  THE  GREAT  KANAWHA. 

Officer  in  charge.  Lieut.  Ool.  William  E.  Merrill,  Corps  of  Eugineers, 
having  under  his  immediate  orders  First  Lieut.  George  W.  Goethals, 
Corps  of  Engineers. 

1.  Ohio  BiveTy  Davis  Island  Movable  Dam. — This  work  will  be  fin- 
ished and  opened  to  navigation  during  the  present  season. 

Dike  at  Merriman. — Has  been  built  to  a  length  of  170  feet. 

Dam  at  Blac¥s  Island, — The  rebuilding  of  this  dam  has  just  been  be- 
gun.   The  new  work  extends  75  feet. 

Dam  at  Broucn^s  Island. — Some  minor  repairs  were  made  in  1884. 

Dam  at  Wheeling  Island. — Work  just  begun. 

Dam  at  Captina  Island. — Work  just  begun. 

Dam  at  Fish  Creek  Island. — Work  just  begun. 

Dam  at  Three  Brothers. — ^At  the  close  of  the  fiscal  year  609  feet  of 
dam  had  been  built. 

Dike  at  JSaiid  Creek.— At  the  close  of  the  fiscal  year  200  feet  of  the 
dike  had  been  built. 

Dike  at  Eight  Mile. — The  timber  work  has  been  completed  for  a  dis- 
tance of  550  feet. 

Dike  at  Rising  Sun. — ^The  substructure  has  been  built  to  a  distance 
of  720  feet. 

Dikes  at  Grand  Chain. — The  upper  dike  has  been  completed;  its 
length  is  3,000  feet.  A  new  dike  has  just  been  begun  at  Grand  Chain 
Landing,  intermediate  between  the  upper  and  lower  dikes. 

Dredging. — The  dredges  Ohio  and  Oswego  were  employed  during  the 
year  in  dredging  at  Licking  River  Bar,  Cullom's  Ripple,  Rising  Sun, 
Warsaw  Bar,  Centre  Rock,  Carrsville,  Brooklyn  Rock,  and  Jackson 
Rock.  A  total  of  44,368  cubic  yards  of  excavation  was  made  during 
the  season,  and  five  wrecks  and  seven  snags  were  removed  from  the 
channel.  The  average  cost  of  dredging  was  18  cents  per  cubic  yard  of 
gravel,  and  47  cents  per  cubic  yard  of  rock.  The  new  iron  dredge 
Oswego  was  completed  and  put  into  commission. 

Snagging. — The  snag-boat  E.  A.  Woodruff'  began  on  August  14,  and 
went  into  winter  quarters  on  December  24.  The  Kentucky  River  snag- 
boat  Kwasind  worked  on  the  Ohio  River  from  October  8  to  December 
8.  The  sum  of  the  season's  work  was  1,034  snags  and  59  wrecks  re- 
moved. 

The  snag-boat  E.  A.  Woodruff  is  now  on  the  ways  at  Saint  Louis, 
where  she  is  being  lengthened  45  feet.  It  isexpected  that  her  draught 
will  be  lessened  and  her  efficiency  increased. 

Removal  of  rocks. — At  Merriman  478  rocks  of  various  sizes  were  broken 
up  by  blasting.  The  steamboat  Iron  King  removed  a  total  of  846  tons 
of  rocks  from  various  localities;  about  1,100  tons  were  removed  from  the 
bar  at  the  mouth  of  the  Licking,  and  4,700  tons  from  the  vicinity  of  the 
Little  and  Grand  Chains. 

Falls  of  the  Ohio,  Indiana  Chvfe. — The  season  proved  unusually  fav- 
orable and  excellent  nisults  were  obtaine<l.  The  channel  was  widened 
40  feet,  all  isolated  rocks  were  blasted  out,  and  the  much  dread<Hl  rocky 
islet  known  as  RubePs  Rock  was  totally  destroyexl.  A  guiding-dike 
500  feet  long  was  built  on  the  north  side  of  the  chute,  and  two  50-foot 
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wings  were  extended  into  the  pool  above  the  dam.  The  pas^a^e  of  the^, 
falls  has  been  much  improved,  and  navigators  are  well  satisfied  with 
the  results  thns  far  attained. 

Jeffergonville  levee. — As  required  by  the  last  river  and  harbor  act,  a 
levee  is  in  process  of  constniction  at  Jeffersonville,  Ind.  At  the  close 
of  the  fiscal  year  the  levee  was  about  one-tenth  finished. 

Special  surveys, — During  the  year  twenty-nine  special  surveys  were 
made  of  parts  of  the  river  requiring  improvement.  , 

The  adopted  method  of  improvement  has  been  to  remove  snags  and 
rocks,  to  close  up  duplicate  channels  by  low  dams,  to  hold  up  and  guide 
the  water  by  dikes  where  the  river  is  too  wide,  and  to  remove  hard 
bars  and  projecting  points. 

The  construction  of  the  Davis  Island  movable  dam  is  the  first  step 
towards  a  more  radical  improvement.  The  amount  appropriated  for  the 
improvement  of  the  Ohio  River,  from  the  first  appropriation  in  1827  to 
July  5, 1884,  is  $3,770,479.25.  In  addition  to  this  there  has  been  allot- 
ted to  this  river  a  portion  of  twenty-three  different  combined  appropria- 
tions for  the  Ohio,  Mississippi,  Missouri,  and  Arkansas  rivers,  which 
Aggregate  $1,947,000,  but  the  amount  thus  allotted  is  unknown. 

Jnlyl,  1884,  amonnfe  available $19,082  00 

Amount  appropriated  by  act  approved  Jnly  5,  1884 600, 000  00 

619,082  00 
Jnly  1, 1885,  amount  expended  dnring  fiscal  year  exclutdve  of 

outstanding  liabilities  Jnly  1,  1884 $179,260  10 

July  1,  1885,  outstanding  liabilities 44,061  71 

22:3,321  81 

July  1,1885,  amount  available 395,760  19 

(  ^iDoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18o7    1,000,000 
<  Subniit1^4'd  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867.  ' 

(See  Appendix  C  0  1.) 

2.  Operating  and  care  of  Davis  Island  Lock  and  Movable  Dam^  Ohio 
River. — ^The  estimated  amount  required  for  operating  this  work  during 
the  year  188«>-'86  is  $5,865;  and  during  the  year  1886-'87  is  $5,865. 

(See  Appendix  C  G  2.) 

3.  Operating  and  care  of  Louisville  and  Portland  Canal. — During  the  fis- 
cal year  the  canal  was  in  operation  336  days ;  it  was  closed  eight  days  on 
account  of  high  water,  and  twenty  one  days  on  account  of  ice.  During 
the  year  4,886  vessels,  representing  an  undertonnage  of  1,217,231  tons, 
passed  through  the  canal.  The  total  number  of  vessels  that  passed 
Loui8\ille  by  canal  and  river  combined  was  6,397,  representing  an  un- 
dertonnage of  1,704,941  tons.  The  new  iron  dredge  for  the  canal  has 
not  yet  been  completed.  During  the  year  the  middle  miter-sill  of  the 
new  locks  was  wholly  rebuilt,  and  a  house  was  built  for  the  use  of  the 
attendant  at  the  Eighteenth  Street  Bridge.  Iron  water-[)ipes  have  been 
placed  on  the  locks  in  order  to  remove  deposits  after  a  rise. 

The  total  exi>enditure8  for  the  year  ending  June  30,  1885,  were 
$72,368.58.  The  total  receipts  from  all  sources  were  $8:31.69.  The  es- 
timated amount  required  for  operating  and  maintaining  the  canal  dur- 
ing 1885-'86  is  $91,840,  and  during  the  year  1886-\S7  is  $108,840. 

The  question  of  a  high-water  lock  has  been  (le(*.i(led  in  the  negative. 
In  lieu  thereof  the  officer  in.ciiarge  recommends  that  the  basin  at  the 
hea<l  of  the  new  locks  be  brought  down  as  near  to  the  locks  as  practi- 
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cable,  80  as  to  expedite  the  service  of  the  locks.    The  estimated  cost  is 
$120,000,  and  it  is  proposed  to  extend  the  work  over  two  seasons. 
(See  Appendix  C  C  3.) 

4.  Falls  of  Ohio  River  at  Louisville^  Kentucky. — Owing  to  sundry  legal 
complications,  work  was  not  begun  on  the  enlargement  of  the  canal  un- 
til October  10.  A  drainage  ditch,  1,900  feet  long,  was  dug  through  the 
middle  of  the  area  to  be  excavated,  and  2,363  cubic  yards  of  rock  were 
removed.  On.  Junfe  24, 1885,  bids  were  opened  for  the  excavation  of 
the  area  lying  between  the  north  line  of  the  Government  tract  and  a  line 
drawn  parallel  to  the  present  north  wall  of  the  canal,  and  25  feet  north 
of  it.  Bids  were  lower  than  was  expected,  and  so  large  a  surplus  of 
funds  was  left  that  another  contract  has  been  let  since  the  close  of  the 
fiscal  year,  carrying  the  excavation  up  to  the  cross-dam. 

A'moniit  appropriated  by  act  approved  July  5, 1884 $300, 000  00 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $15,650  44 

July  1,  1885,  outstanding  liabilities 168  15 

15,818  59 

July  1,1885,  amount  available 284,181  41 

(Amount  (estimated)  required  for  completion  of  existing  project 1, 035, 363  00 
Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1887    500, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  0  0  4.) 

6.  Monongdhela  Biver^  West  Virginia  and  Pennsylvania, — Work  on 
Lock  No.  8  was  resumed  in  the  latter  part  of  July  and  continued  until 
December.  The  whole  lock,  except  the  lower  wing- wall,  was  completed 
to  a  height  of  from  2  to  4  feet  above  Pool  No.  7.  Before  work  was  be- 
gun on  the  Upper  Mouongahela  it  was  unnavigable,  except  in  freshets. 
The  originally-adopted  project  contemplated  the  construction  of  three 
locks  and  dams,  so  as  to  extend  the  existing  slackwater  from  New 
Geneva  to  Morgantown.  Of  these  No.  7  was  to  be  built  by  the  Mouon- 
gahela Navigation  Oompany,  and  JNos.  8  and  9  by  the  United  States. 

The  amount  appropriated  up  to  July  6, 1884,  toward  carrying  out  this 
project  is  $307,000,  of  which  sum  $303,275.f]6  had  been  expended  up  to 
June  30, 1885.  The  result  obtained  is  the  construction  of  one  masonry 
lock  and  dam,  and  the  second  lock  is  about  two-thinls  finished.  The 
amount  required  is  to  complete  Lock  and  Dam  No.  8,  all  of  which  can 
be  profitably  expended  during  the  next  fiscal  year. 

July  1, 1884,  amount  available $2, 159  26 

Amount  appropriated  by  act  approved  July  5, 1884 45, 000  00 

47, 159  26 
Jul  J  1, 1885,  amount  etpended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1884 43,434  92 

July  1, 1885,  amount  available 3, 724  34 

{Amount  (estimated)  required  for  completion  of  existing  project 121,  f76  00 
Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1867  121, 200  00 
Submittfd  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  18(56  and  1867. 

(See  Appendix  C  C  5.) 

6.  Operating  and  care  of  Lock  and  Dam  No.  9,  Monongahela  River. — 
The  breach  in  the  dam  was  thoroughly  repaired  and  a  crib-work  was 
placed  below  the  dam,  which  will  probably  destroy  the  reaction  that 
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originallv  caused  the  damage.  The  total  expenditures  for  the  year  were 
110,091.78. 

The  estimate  for  1885-'86  is  $1,000,  and  the  same  for  l886-'87. 

Eor  some  reason  the  Stoney  valve  does  not  work  as  well  as  it  did  at 
first,  and  efforts  will  be  made  to  ascertain  and  remove  the  cause. 

(See  Appendix  C  C  6.) 

7.  Allegheny  Rivevj  Pennsylvania. — During  the  past  fiscal  year  70,649 
cubic  yards  of  rock,  848  snags,  3,555  cubic  yards  of  gravel,  and  one 
wreck  were  removed  from  the  bed  and  banks  of  this  river. 

The  officer  in  charge  recommends  that  this  kind  of  work  be  contin- 
ued as  far  np-stream  as  Olean,  and  that  an  inclined  ))lane  be  built  to 
facilitate  the  passage  of  the  Corydon  Dam  by  rafts,  and  to  lessen  the 
danger  to  life.  The  method  of  improvement  adopted  on  the  Allegheny 
Biver  has  been  to  close  duplicate  channels  by  low  crib-dams  (only  two 
have  thus  far  been  built),  and  to  remove  the  many  large  rocks  that  ob- 
struct the  bed  and  banks.  The  work  of  improvement  was  begun  in 
1879,  and  thus  far  there  has  been  expended  on  this  river  the  sum  of 
♦104,366.71. 

July  1,  1884,  amoant  available $816  69 

Amoant  appropriated  by  act  approved  July  5,  1884 35,000  00 

35,816  69 
July  1,  18%,  amount  expended  during  fiscal  year,  exoluaive  of  oustauding 
liabilitiea  July  1,  1884 35,182  40 

July  1,  1885,  amount  available 634  29 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1887  100, 000  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I      harbor  acts  of  1866  and  1867. 

(See  Appendix  0  0  7.) 

8.  Icc-Harb&r  at  mouth  of  Muskingwm,  River ^  Ohio. — Work  of  construe* 
tion  was  resumed  in  July,  and  continued  until  the  end  of  Kovember. 
A  little  more  than  half  the  lock  is  completed,  but  the  work  is  two- thirds 
done,  as  the  most  difficult  and  tedious  part  is  finished. 

The  project  consists  in  building  a  new  and  much  larger  lock  through 
the  State  dam  across  the  Muskingum  near  its  mouth,  with  a  view  to 
secnriug  access  to  the  lower  pool  Qf  the  Muskingum  for  Ohio  River 
steamboats  and  barges  that  may  desire  to  seek  shelter  there  during 
winter.  There  has  been  expended  on  this  work  to  date  $199,145.37, 
and  $836.63  remain  on  hand. 

To  complete  this  work  will  require  $95,163  in  addition  to  the  sum  on 
hand,  all  of  which  can  be  profitably  expended  in  the  next  fiscal  year. 

July  1,  1884,  amonnt  available fl5,52*>  90 

Amount  appropriated  by  act  approved  July  5,  1884 50, 000  00 

55,522  90 
Joly  1, 1885,  amonnt  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  Jnly  1, 1884 $54, 557  73 

July  1,  1885,  outstanding  liabilities #      128  54 

-. 54,686  27 

Jnly  1,  1885,  amount  available 836  63 

[Amount  (estimated)  required  for  completion  of  existing  project 95, 163  00 

1  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887    95, 100  00 
\  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

iSee  Appendix  C  C  8.) 
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9.  Harbor  of  Refuge  near  Gincinnati. — A  contract  for  a  third  dike  at 
Four  Mile  Bar,  Ohio  River,  10  miles  above  Cincinnati,  was  made  on  the 
28th  of  November.  Work  was  begun  in  June,  and  at  the  end  of  the 
fiscal  >  ear  the  dike  extended  into  the  river  450  feet  out  of  a  total  pro- 
posedlength  of  2,500. 

The  object  of  this  work  is  to  protect  the  commerce  of  Cincinnati  dur- 
ing winter  by  catching  and  holding  back  icefloes,  and  secondarily  to 
deepen  the  water  on  Four  Mile  Bar.  Two  dikes  have  been  built,  and 
the  third  and  last  is  now  under  construction ;  $63,470.39  have  been  ex- 
pended on  this  project,  and  $15,000  more  will  be  required  in  addition 
to  the  amount  alo'eady  on  hand  to  complete  it.  The  whole  amount  can 
be  profitably  expended  during  the  next  fiscal  year. 

July  1,  lfije4,  amount  available $15,937  00 

Amount  apx>ropriated  by  act  approved  July  5,  1884 17, 000  00 

32,937  00 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 |7,753  16 

July  1,  18&5,  outstanding  liabilities 5,717  23 

13,470  39 

July!,  1885,  amount  available 19,466  61 

(Amount  (estimated)  required  for  completion  of  existinf^  project 15,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887 .     15, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  C  9.) 

10.  Harhorof  Refuge  at  mouth  of  Great  Kanawha  River  ^  West  Virginia. — 
A  contract  for  erecting  two  ice-piers  in  the  Great  Kanawha  River,  a  little 
more  than  a  mile  above  its  moutb,  was  made  on  February  23, 1885.  At 
the  close  of  the  fiscal  3'ear  the  pier  on  the  north  side  was  three-fourths, 
and  the  other  one-half,  completed. 

The  object  to  be  attained  is  the  protection  of  floatiug  craft  from  ice- 
floes descending  the  Great  Kanawha  River.  The  cost  of  the^e  piers  is 
borne  by  allotments  of  $7,500  from  each  of  the  appropriations  for  the 
Ohio  and  the  Great  Kanawha  rivers. 

No  additional  funds  are  required. 

Amount  allotted  from  act  approved  July  5,  1884 $15, 000  00 

July^l,  1885,  amount  expi  nded  duriug  iiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  18H4 '. $2,t>43  52 

July  1,  188o,  outs tauding  liabilities 2,275  06 

4,918  58 

July  1,  1885,  auiount  available   10,081  42 

(See  Appendix  O  0  10.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  JULY  5, 

1884. 

The  following  localities  were  cxained  by  the  local  engineer  in  charge 
and  not  recoin mended  for  improvement: 

1.  Shaicneetoicn  Harbor  and  Levee,  Illinois, — (See  Appendix  0  C  11.) 

2.  Netc  Albany  Harbor,  Indiana,  and  the  river  and  shores  adjacent  to 
said  harbor. — (See  Appendix  O  C  12.) 

3.  Harbor  at  Padueah,  Kentucky, — (See  Appendix  0  O  13.) 

4.  Harbor  at  Owensboro\  Kentucky, — (See  Ai)pendix  C  p  14.) 
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Heports  on  the  above  were  transmitted  to  Congress,  and  printed  in 
Honse  Ex.  Doc.  No.  71,  Forty-eighth  Congress,  second  session. 

And  it  appearing,  after  preliminary  examination  by  the  local  engineer, 
that  the  localities  were  worthy  of  improvement  by  the  General  Govern- 
ment, Lieutenant-Colonel  Merrill  was  charged  with  and  completed  the 
following,  the  results  of  which  were  transmitted  to  Congress,  and  printed 
as  executive  documents  of  the  Forty  eighth  Congress,  second  session. 

1.  Scioto  Biver^  Ohio. — Printed  in  House  Ex.  Doc.  No.  234.  (See  also 
Appendix  C  C  15.) 

2.  Lawrenceburg  Harbor^  Indiana. — Printed  in  House  Ex.  Doc.  No. 
154.     (See  also  Appendix  C  C  16.) 

3.  Bar  in  the  Ohio  River  opposite  the  mouth  of  the  LicJcing  River ^  Ken- 
tucky.— Printed  in  House  Ex.  Doc.  No.  253.     (See  also  Appendix  C  C  17.) 

Lienteuan^ColoQel  Merrill  was  also  charged  with  survey  of  Mxinkin- 
gum  River^  Ohio.  This  survey  is  in  progress,  and  the  results  will  be 
submitted  as  soon  as  received. 

niPBOVEMENT  OP    GREAT    KANAWHA  AND    ELK    RIVERS,  WEST  VIR- 
GINIA, AND   OF  NEW  RIVER,   IN   VIRGINIA  AND  WEST  VIRGINIA. 

Officer  in  charge,  Lieut.  Col.  W.  P.  Craighill,  Corps  of  Engineers. 

1.  Oreat  Kanawha  River^  West  Virginia. — This  river  flows  through  a 
fertile  and  picturesque  region,  filled  also  with  mineral  wealth,  especially 
coal  and  salt.  It  was  by  nature  divided  into  a  number  of  pools,  some 
of  considerable  length  and  depth,  separated  by  shoals  of  gravel  and 
coarse  sand,  which  were  the  principal  obstructions  to  navigation  in  low 
water,  there  being  often  on  them  at  such  seasons  but  a  few  inches  of 
water.  In  some  of  the  pools  were  found  shallow  i)laces  also  obstructing 
navigation.  There  were  also  snags  and  loose  rock  in  the  channel.  The 
navigation  above  Charleston  was  more  obstructed  than  below.  Above, 
it  was  almost  suspended  in  summer.  The  coal  and  salt  were  generally 
sent  out  on  rises,  which  enabled  the  boats  to  pass  safely  over  the  ob- 
structions that  otherwise  would  stop  their  movements  entirely.  The 
nse  of  the  river  for  the  movement  of  these  valuable  products  was  there- 
fore unsatisfactory  and  intermittent.  By  the  agency  and  superintend- 
ence of  a  board  acting  under  the  State,  first  of  Virginia  and  then  of 
West  Virginia,  considerable  improvement  in  the  river  was  from  time  to 
time  effected,  tolls  being  charged  on  the  commerce  for  i)ayment  of  ex- 
penses. 

The  object  of  the  improvement,  begun  several  years  ago  by  the 
United  States,  was  to  give  a  constant  navigable  depth  of  at  least  6  feet 
throughout  the  whole  length  of  the  Kanawha  to  its  mouth  at  the  Ohio 
River,  to  be  accomplished  by  large  locks  and  dams.  Those  already 
built  have  been  about  350  by  60  feet  in  the  clear.  The  peculiarity  of 
most  of  the  dams  is  that  they  can  be  lowered,  when  the  stage  of  water 
in  the  river  will  suffice,  over  the  shoals.  This  gives  them  the  name  of 
<<  movable  dams,"  and  enables  an  open  river  to  be  had  when  the  water 
is  high  enough. 

Dams  3  and  2,  both  above  Paint  Creek,  are  fixed,  as  the  decHvity  of 
the  river  in  that  section  is  too  great  to  permit  the  advantageous  use  of 
the  movable  system.    Dam  1  will  also  be  fixed. 

Up  to  June  30,  1884,  the  amount  expended  was  $1,411,789.15.  At 
thstt  date  Lock  and  Dam  3,  21  miles  above  Charleston  Ferry,  had  been 
completed,  as  also  Locks  and  Dams  4  and  5,  respectively  15  and  9  miles 
above  the  same  i>oiiit.    Lock  6,  4  miles  below  Charleston,  was  also 
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completed,  except  the  gates.  Lock  2,  26J  miles  above  Charleston,  had 
been  commenced. 

The  amount  expended  in  the  year  ending  June  30,  1885,  was 
$136,915.84,  which  has  been  applied  to  work  at  Lock  2  and  Dam  6, 
both  having  been  brought  well  forward.  If  the  season  be  favorable, 
Dam  6  may  be  completed  in  1885,  If  a  new  appropriation  be  made  early 
in  the  session  of  Congress,  Lock  and  Dam  2  may  both  be  completed  in 
1886;  otherwise,  not  until  1887. 

The  development  of  commerce  on  this  river  has  been  remarkable  since 
its  successful  improvement  by  the  United  States,  with  great  consequent 
benefit  to  the  whole  section  with  which  it  is  connected. 

July  1,  IH84,  amoniit  available $126,260  85 

Amount  appropriated  by  act  approved  July  5,  1884 200, 000  00 

326,260  85 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $122,348  27 

July  1,  1885,  outstanding  liabilities 14, 567  57 

136,915  84 

July  1,  1885,  amount  available 189,345  01 

(Amount  (estimated)  required  for  completion  of  existing  project 1,857,500  00 
Amount  that  can  be  nrofitably  expended  fiscal  year  en  ding  June  30, 1887  .     500, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  J[866  and  1867. 

(See  Appendix  DDL) 

2.  Ulk  River,  West  Virginia. — The  Elk  is  one  of  the  chief  tributaries 
of  the  Great  Kanawha.  Its  course  is  tortuous,  as  is  shown  by  the  fact 
that  the  distance  from  its  mouth  to  Braxton  Court-Uouse  is  54  miles  in 
a  straight  line,  but  100  miles  by  the  windings  of  the  stream.  The  aver- 
age low. water  width  is  about  200  feet,  with  narrows  at  the  rapids  of 
about  150  feet  in  width,  and  occasional  portions  of  about  300  feet  in 
width.  The  pools  vary  in  depth  from  3  to  10  feet,  and  are  separated  by 
rapids  over  shoals  of  cobble-stoues  and  gravel,  on  which  there  has  been, 
at  low  seasons,  a  depth  of  but  a  few  inches  of  water.  The  average  fall 
per  mile  in  the  river  from  Braxton  Court-House  down  is  about  2J  feet, 
but  is  not  uniforuily  distributed,  being  greatest  (about  4  feet  per  mile) 
in  the  central  section  and  less  (about  2  feet)  in  the  upper  and  lower 
sections.  Freshets  of  small  height  are  of  frequent  occurrence,  bat 
rapidly  pass  off.  The  annual  rise  in  the  spriug  is  about  10  or  12  feet. 
An  extraordinary  rise  is  sometimes  had  of  25  or  30  feet,  but  the  dura- 
tion is  not  great. 

The  approved  project  of  improvement  has  been  the  removal  of  rocks, 
snags,  overhanging  trees^  &c.,  and  the  cutting  of  narrow  sluices  through 
the  rapids  and  shoals.  The  principal  interests  to  be  served  are  those  of 
lumbering  and  rafting,  buk/  much  country  produce  is  also  carried  down- 
stream in  small  boats,  which  return  with  merchandise,  &c.  The  cost  of 
the  improvement  was  originally  estimatiCd  as  $100,000. 

The  amount  expended  to  June  30, 1884,  wtvs  $15,820.77.  The  available 
balance  at  that  date,  viz,  $1,179.23,  has  been  expended  in  the  fiscal  year 
ending  June  30, 1885,  according  to  the  approved  project.  The  country 
through  which  this  stream  flows  is  rich  in  minerals  and  well  fitted  for 
agriculture  and  grazing.  The  improvement  already  done  has  been  of 
great  benefit  to  that  as  yet  comparatively  undeveloped  section. 

There  are  several  obstructions  to  the  navigation  of  this  river,  due  to 
the  action  of  private  parties  or  corporations,  which  should  be  removed 
if  the  improvement  is  to  be  continued  by  the  United  States. 
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July  1,1884,  auiouDt  available $1,179  23 

July  1,  1885,  aniouDt  expended dunngr  fiscalyoar,  exclusive  of  outstanding 
liabilitiea  July  1,  1884 1,179  23 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      3,000  00 
<  Submitted  in  compliance  with  requircnients  of  section  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  D  D  2.) 

3.  New  River^from  the  Mouth  of  Wilson^  in  Grayson  County^  Virginia^ 
to  the  mouth  of  Greenbrier  River ^  West  Virginia, — As  has  been  stated  in 
previous  reports,  but  is  here  repeated  to  save  trouble  in  referring  to 
other  volumes,  the  appropriations  have  been  made  in  such  a  manner  as 
to  divide  this  portion  of  the  river  into  three  sections,  as  follows : 

Milen. 

Upper,  or  Lead  Mines 62 

Middle,  or  New  River  Bridge 43 

Lower,  or  Greenbrier 86^ 

Throuj^hout  this  distance  the  navigable  channel  consisted  of  natural 
chutes  through  the  ledges  and  shoals  of  varying  widths,  rarely  over  1 
foot  in  depth,  in  some  places  so  tortuous  as  to  render  navigation  ex- 
tremely difficult  and  dangerous. 

The  original  project  s^opted  for  the  improvement  of  these  natural 
channels  was  to  widen  them  to  30  or  50  feet,  as  might  be  required, 
deepen  them  to  2  feet,  and  straighten  such  as  needed  it.  This  was 
for  bateau  navigation,  the  improvement,  however,  to  be  made  in  such  a 
manner  as  to  aid  the  work  should  a  j^reater  depth  and  width  be  required 
in  the  future. 

A  small  steamboat,  draught  12  inches  when  light,  having  been  built 
at  Hinton  in  the  fall  of  1878,  rendered  it  necessary  to  make  the  channel 
in  that  section  50  feet  wide  at  all  points,  and  in  many  from  75  feet  to 
100  feet,  the  depth  of  2  feet  being  retained.  This  steamboat  was  not 
adapted  in  dimensions  and  power  to  the  navigation  of  the  river,  and  has 
been  withdrawn. 

The  original  plan  of  improvement  has  been  adhered  to,  except  that  the 
width  of  channels  on  the  middle  and  upper  divisions  has  been  reduced 
to  20  feet,  and  on  the  former  to  10  feet  for  several  miles,  to  allow  iron  to 
be  shipp^  from  the  furnaces  above. 

Nothing  was  done  in  the  year  ending  June  30,  1884,  nor  in  the  year 
ending  June  30,  1885,  and  the  act  of  July  5,  1884,  contained  no  further 
appropriation  \  neither  was  there  an  appropriation  at  the  session  of 
1884-'d5.  The  balance  available,  $3,000,  i)ertains,  by  special  designation 
of  the  law  of  August  2, 1882,  to  the  portion  of  the  river  above  Foster's 
Falls,  which  are  not  passable. 

Thoag^h  some  anxiety  ha«  been  manifested  by  the  people  interested  in 
that  section  of  the  river  for  the  expenditure  of  this  balance,  it  remains 
in  the  Treasury,  as  the  need  of  it  was  not  apparent  until  Foster's  Falls 
could  be  passed.  The  difficulty  about  these  falls  will,  however,  con- 
siderably disappear  when  the  railroad  up  Cripple  Creek  is  completed, 
as  boats  could  then  ship  to  the  railroad  their  fii^ight  at  Porter's  Ferry, 
above  the  Lead  Mines  and  the  falls. 

The  navigation  of  the  river  not  being  continuous  as  yet,  it  is  practi- 
cally a  feeder  to  the  railroads  which  cross  it  and  run  along  portions  of 
it.  It  has  also  been  of  much  use  in  carrying  materials  and  supplies  to 
the  railroads  while  in  process  of  construction  near  it.  It  is  probable 
that  when  the  river  is  fully  improved  boats  will  transport  one-third  of 
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the  products  of  the  fine  agricultural  country  through  which  it  flows,  and 
seven-eighths  of  those  of  the  mines,  exclusive  of  coal. 

July  1,  1884,  amount  available $3,079  08 

July  1,  1^8.'),  amouut  expended  dnriug  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  l.i64 79  08 

July  1,  1885,  amount  available 3,000  00 

(Amount  (estimated)  required  for  completion  of  existing  project 169,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1877    25, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  lft67. 

(See  Appendix  D  D  3.) 

4.  Examination  of  models  and  plans j  &c.^for  movable  dams. — ^To  comply 
with  a  resolution  of  the  House  Committee  on  Kivers  and  Harbors  of  Feb- 
ruary 13, 1884,  that  the  Engineer  Department  cause  to  be  examined  such 
models  and  plans  for  movable  dams  and  other  river  improvements  as  may 
be  placed  before  it,  a  Board  of  Engineer  Officers  was  constituted  for  the 
performance  of  the  duty  required.  The  report  of  the  Board  upon  the 
subject  was  transmitted  to  the  House  of  Eepresentatives,  and  printed  as 
House  Ex.  Doc.  No.  95,  Forty-eighth  Congress,  second  session.  (See 
also  Appendix  D  D  4.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPROVEMENT  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  JULY  5, 

1884. 

The  following  locality  w^as  examined  by  the  local  engineer  in  charge 
and  nor  recommended  for  improvement: 

1.  Oreenbrier  Eiver,  West  Virginia. — ^The  report  on  this  examination 
was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  71, 
Forty-eighth  Congress,  second  session.    (See  also  Appendix  D  D  5.) 

IMPROVEMENT  OF  KENTUCKY  AND  TRADEWATER  RIVERS,  KENTUCKY; 
BIG  SANDY  RIVER,  KENTUCKY  AND  WEST  VIRGINIA;  AND  OP 
GUYANDOTTE,  LITTLE  KANAWHA,  AND  BUCKHANNON  RIVERS, 
WEST  VIRGINIA. 

Officer  in  charge,  Capt.  J.  C.  Post,  Corps  of  Engineers. 

1.  Kentucky  RiveVj  Kentucky. — The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  1879,  the  object  being  to  repair  the 
five  locks  and  dams  built  by  the  State  of  Kentucky,  and  extend  slack- 
water  navigation  for  a  draught  of  C  feet,  by  the  construction  of  addi- 
tional locks  and  dams,  to  Beattyville,  a  distance  of  261  miles  from  the 
mouth  of  the  river. 

Four  of  the  original  locks  have  been  repaired,  and  three  of  the  dams 
rebuilt  and  the  fourth  parti.ally  repaired. 

The  operations  during  the  past  year  have  consisted  of  making 
further  repairs  to  Locks  and  Dams  Nos.  1  and  i  and  commencing  there- 
pairs  to  Lock  and  Dam  No.  5.  The  river  between  Lock  No.  5  and  Shaker 
Ferry,  a  distance  of  44  miles,  wavS  also  cleared  of  snags  and  leaning 
trees  wliich  obstructed  the  channel. 

The  purchase  of  the  land  for  the  Lock  and  Dam  No.  6  and  the  dam  at 
Beattyville  was  not  completed. 

During  the  present  fiscal  year  it  is  proposed  to  complete  the  repairs 
at  Lock  5  and  rebuild  the  dam.  The  land  for  Lock  and  Dam  No.  0  and 
the  dam  at  Beattyville  will  be  obtained,  and  the  work  at  both  of  these 
places  commenced.     The  obstructions  in  the  river  channel  between 
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Be^ttyville  and  the  crossing  of  the  Kentucky  Central  Bailroad,  a  dis- 
tanjce  of  80  miles,  will  be  removed.         ' 

With  the  amount  asked  for  it  is  proposed  to  complete  Lock  and  Dam 
No.  6  and  commence  the  construction  of  additional  locks  and  dams. 

July  1, 1884,  amoant  available $74,452  06 

Amoant  appropriated  by  act  approved  Jaly  5,  1884 260,000  00 

324,452  06 
Jnly  1, 1885,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 59,730  96 

July  1,1885,  amoant  available 264,721  80 

(Amount  (estimated)  required  for  completion  of  existing  project 2, 221, 639  26 
Amoant  that  can  be  profitably  expended  fiscal  year  ending  June  30, 1887    500, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  El.) 

2.  Operating  and  keeping  in  repair  locks  and  dams  on  the  Kentucky 
Eiver^  Kentucky. — During  the  fiscal  year  the  navigation  of  that  portion 
of  the  Kentucky  Eiver  improved  by  four  locks  and  dams,  a  distance  of 
87  miles,  was  continuous,  with  th^  exception  of  thirteen  days  when  the 
river  was  obstructed  by  ice.  One  thousand  eight  hundred  and  fourteen 
steamboats,  1,185  barges  and  flats,  126  rafts,  and  297  miscellaneous 
craft  passed  through'the  locks,  making  a  total  of  3,422  lockages. 

The  total  expenditure  to  June  30  was  $12,118.60.  The  estimated 
amount  required  for  operating  4nd  maintaining  navigation  for  the  year 
1885-'86  is  #27,615. 

It  is  proposed  to  thoroughly  repair  the  up-stream  half  of  Dam  No.  4, 
which  was  constructed  by  the  State  of  Kentuck  y  and  is  now  leaking 
badly.  The  extent  of  the  work  needed  cannot  be  definitely  ascertained 
until  the  pool  is  lowered  and  the  dam  uncovered.  The  necessary  repairs 
at  the  other  locks  and  dams  will  also  be  made,  and  two  short  crib-jetties^ 
will  be  constructed  below  the  abutment  of  Dam  No.  3  to  stop  the  erosive 
effect  of  the  reaction.  The  estimate  of  the  cost  of  maintaining  this  nav- 
igation for  the  year  ISSe-'S?  is  $12,400. 

(See  Appendix  E  E  2.) 

3.  Tradeirater  jBtrer,£en^ue£y.— This  river  is  a  tributary  of  the  Ohio 
and  empties  into  it  79  miles  below  Evansville,  Ind. 

The  present  project  for  improving  this  river  was  adopted  in  1831.  It 
contemplates  removing  obstructions,  and,  by  forming  a  channel  with  a 
minimum  width  of  40  feet  and  a  least  depth  of  2^  feet  during  six  months 
of  the  year,  rendering  navigable  for  41  miles  a  stream  that  was  practi- 
cally closed. 

During  the  past  year  the  obstructions  were  removed  an  additional 
distance  of  12  miles,  making  31  miles  that  are  now  navigable.  The 
banks  were  cleared  7  miles,  and  the  timber  was  deadened  upon  the 
banks  to  Bellville,  the  point  to  which  it  is  proposed  to  extend  the  work. 
It  is  proposed  to  complete  the  improvements  with  the  amount  asked  for. 

Jnly  1,  1884,  amonnt  available |58  78 

Amoant  appropriated  by  act  approved  Jnly  5,  1884  2,000  00 

2,058  78 
Jnly  1, 1885,  amonnt  expended  during  fiscal  year,  ezclnsi ve  of  outstanding 
liabilitiee  Jnly  1,  1884 2.027  49 

Jnlyl,  1885,  amount  available sf^ 

19  b  == 
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{Amount  (estimated)  required  for  completion  of  existing  project 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  E  3.) 

4.  Big  Sandy  River^  West  Virginia  and  Kentucky. — The  Bi 
Eiver  empties  into  the  Ohio  River  and  is  the  dividing  line  betw 
Virginia  and  Kentucky.  The  project  for  improving  the  natii] 
nels  of  this  river  and  its  forks,  by  the  removal  of  snags,  bowh 
overhanging  trees,  and  the  concentration  of  the  water  at  low  t 
the  narrow  channels,  was  adopted  in  1878,  the  object  being"  t 
channel  with  a  minimum  width  of  50  feet,  containing  at  least 
water  during  six  months  of  the  year.  In  1880  this  project  was 
and  the  construction  of  a  lock  and  dam  at  Louisa  added. 

The  work  upon  this  river  has  been  continued  during  the  pa 
and  obstructions  have  been  removed  between  the  mouth  of  t\ 
near  Tiketou,  on  the  Louisa  Fork,  a  distance  of  113  miles,  and  i 
mouth  of  Tug  Fork,  at  Louisa,  to  Pond  Creek,  a  distance  of  6S 

The  removal  of  the  obstructions  has  resulted  in  rendering  tl 
navigable  with  1  foot  less  water  than  heretofore,  and  increa 
period  of  navigation  at  least  one  month  each  year.  The  excavt 
the  lock-site,  commenced  during  the  preceding  year,  was  comple 
about  two-thirds  of  the  lock  constructed.  During  the  preseu 
year  the  construction  of  the  lock  will  be  continued.  It  is  prop 
apply  the  amount  a«ked  for  to  the  construction  of  the  lock  ai 
and  to  continue  the  improvement  of  the  forks. 

July  1, 1884,  amount  available f7i 

Amount  appropriated  by  act  approved  July  5, 1884 5( 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstltnding 
liabilities  July  1, 1884 lOti 

July  1,  1885,  amount  available 21 

(Amount  (estimated)  required  for  completion  of  existing  project 9*ii 
Amount  thatcanbeprohtably  expended  in  fiscal  year  ending  June  30, 1887  50, 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
hartior  nets  of  lr$66  and  1867. 

(See  Appendix  E  E  4.) 

5.  Ovyandotfe  River,  West  Virginia. — The  GuyandotteKiverisa 
ntary  of  the  Ohio,  and  joinsit  at  the  town  of  Ouyandotte,  about  12 1 
above  the  mouth  of  the  Big  Sandy  River. 

The  project  for  the  improvement  of  this  river  was  adopted  in  i 
This  contemplated  the  formation  of  a  clear  channel  122  miles  loiiR, 
a  minimum  width  of  30  feet  and  a  least  depth  of  18  inches  during' 
months  of  the  year  by  the  removal  of  snags,  rocks,  and  other  obst 
tions. 

!N'o  work  was  done  upon  this  river  during  the  past  year. 

The  $2,000  appropriated  by  act  of  July,  1884,  has  been  retained  p*' 
ing  the  action  of  Congress.  It  is  the  desire  of  those  interested  i"  \ 
work  that  Kogers  Mill  Dam,  a  dangerous  obstruction  13  miles  ft*oDi 
mouth  of  the  river,  should  be  purchased  and  removed.  It  can  be' 
tained  for  the  amount  now  available,  and  it  is  recommended  tlr^tii 
gress  grant  the  requisite  authority.  With  the  amount  asked  for,  >' 
proposed  to  complete  the  improvement.    This  includes  the  reoio^'^^^ 
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Peck's  Mill  Dam,  another  dangeroas  obstraction  to  Davigation,  which 
it  is  also  recommended  that  Gongress  grant  authority  to  purchase. 

AmouDt  appropriated  by  act  approved  July  5, 1884 $2, 000  00 

July  1,  1885,  amount  available .^ 2,000  00 

! Amount  (estimated)  required  for  completion  of  existinf^  project 8,  OUO  00 

AmouDt  that  can  be  profitably  expended  in  fitical  year  ending  June  30, 1887  8, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
barbor  acts  of  1866  and  1867. 

^See  Appendix  E  E  5.) 

6.  Little  Kanawha  Biver^  West  Virginia. — Little  Kanawha  River  is  a 
tributary  of  the  Ohio,  and  empties  into  it  at  Parkersburg,  W.  Va. 

The  present  project  for  the  improvement  of  this  river  (adopted  in  1876 
and  modified  in  1880)  contemplates  the  construction  of  a  lock  and  dam 
to  extend  slackwater  navigation  for  a  draught  of  4  feet  a  distance  of 
12  miles,  and  the  improvement  of  the  natural  channel  of  the  upper 
river  by  the  removal  of  obstructions  for  a  distance  of  80  miles,  the  object 
of  the  latter  being  to  obtain  a  channel  of  a  minimum  width  of  40  feet 
containing  at  least  2  feet  of  water  during  four  months  of  the  yenr. 

No  work  has  been  done  upon  the  upper  river  since  1881.  At  present 
some  of  the  works  constructed  to  improve  this  portion  of  the  river  re- 
quire repairs. 

During  the  past  season  additional  stone  has  been  prepared  for  the 
lock.  The  appropriation  by  act  of  July  5, 1884,  was  not  made  available 
under  the  condition  imposed  until  the  following  January.  Since  then 
the  preparations  for  constructing  the  lock  have  been  commenced,  the 
machinery  is  now  in  place,  and  the  coffer-dam  about  half  completed. 

Daring  the  present  season  the  work  will  be  advanced  as  far  as  the 
appropriation  will  permit. 

It  is  proposed  with  the  amount  asked  for  to  complete  the  lock  if  prac- 
ticable, and  make  the  necessary  changes  required  in  the  works  of  im- 
provement upon  the  upper  river. 

July  1,1884,  amount  available $40,976  95 

July  ly  1865,  amount  expended  durinj(  fiscal  year,  exolaftiye  of 

outatanding  liabilitiea  July  1,  1884 , |20,289  78 

July  1,  1885, outatanding  liabilities 5,*i36  14 

25,525  92 

July  1,  1885,  amoant  available 15,451  03 

r  Amouoi  (estimated)  required  for  completion  of  existing  project 55, 17X  02 

I  Amount  that  can  be  profitably  expended  in  fiscal  jearenuing  June  30, 1887    55,  kOO  00 
]  Submitted  in  Gouipllauce  with  requirements  oi  section  2  of  river  and 


{    harbor  acts  of  18t{6  and  1867. 
(See  Appendix  £  £  6.) 

7.  Buckhannon  BiveTj  WestVirginia, — The  BuckhannonEiver  empties 
into  the  Tygart  Valley,  a  tributary  of  the  Mouongahela  River. 

The  improvement  of  this  river  (approved  in  18.S4)  contemplates  the 
formation  of  a  channel  24^  miles  long,  with  a  minimum  width  of  30  feet^ 
and  a  depth  of  at  least  2  feet  during  an  average  of  four  mouths  each 
year. 

When  work  was  commenced  this  river  was  practically  closed,  and  it 
was  only  possible  during  the  highest  rises  to  float  logs  out. 

A  channel  of  the  dimensions  mentioned  was  openi'd  through  the  most 
obstructed  portion,  a  distance  of  7  miles.  With  the  amount  asked  for 
it  is  proposed  to  continue  the  improvement. 


Digitized  by 


Google 


292         REPORT   OP   THE    CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

Amount  appropriated  by  act  approvedJuly  5,  1884 $1,500  00 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusiye  of  outstanding 
liabilities  July  1,  1884 1,453  37 

July  1, 1885,  amo^nt  available 46  63 

{Amount  (estimated)  required  for  completion  of  ezistine  project 23, 955  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  3, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appeudix  E  E  7.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT  TO  COMPLY  WITH 
REQUIREMENTS  OP  THE  RIVER  AND  HARBOR  ACT  OF  JULY  6, 

1884. 

It  appearing,  after  preliminary  examination  by  the  local  engineer, 
that  the  locality  was  worthy  of  improvement  by  the  General  Govern- 
ment, Captain  Post  wa<s  charged  with  and  completed  the  following : 

1.  Bough  River^  Kentucky. — (See  Appendix  B  E  8.) 

By  the  same  act  a  report  was  required  to  be  made  to  Congress  of 
the  condition  of  Oreen  and  barren  rivers^  Kentucky^  with  the  provis- 
ions and  estimates  of  cost  necessary  to  relieve  the  same  from  incam- 
brance  with  a  view  to  such  legislation  as  will  render  the  same  free  to 
commerce  at  the  earliest  practicable  period.  In  compliance  therewith 
a  report  to  this  office,  made  by  Capt.  J.  C.  Post,  Corps  of  Engineers,  was 
transmitted  to  Congress  February  11,  1885,  and  printed  as  House  Ex. 
JDoc.  No.  212,  Forty -eighth  Congress,  second  session.  (See  also  Ap- 
pendix E  E  9.) 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

1.  Bridge  across  Detroit  River  between  Belle  Isle  and  the  American 
shore, — The  municipal  authorities  of  the  city  of  Detroit,  Mich.,  having, 
May  27, 1885,  asked  for  information  as  to  the  right  of  the  city  to  con-' 
struct  a  bridge  over  a  branch  of  the  Detroit  Eiver  between  the  above 
named  points,  reply  was  made  July  6, 1885,  that  the  ground  taken  by 
this  office  and  heretofore  adopted  by  the  War  Department  is  that  when 
Congress  has  not  authorized  the  construction  of  a  bridge  or  has  not 
required  the  Secretary  of  War  to  approve  the  plan,  &c.,  of  a  bridge  as 
a  condition  of  its  being  built,  the  Secretary  of  War  cannot  authorize  or 
forbid  its  construction,  but  if  he  is  satisfied  that  any  intended  structure 
of  that  kind  or  any  other  will  seriously  impair  the  navigation  of  the 
channels  of  navigable  waters  of  the  United  States,  he  has  not  failed  to 
endeavor  through  the  Department  of  Justice  to  prevent  the  erection  of 
such  structure,  and  also  that  it  was  clearly  the  opinion  of  the  War  De- 
partment that  the  construction  of  a  bridge  as  proposed  by  the  city 
authorities  of  Detroit  should  only  be  permitted  under  authority  of  Con- 
gress upon  such  plan  and  at  such  location  as  shall  receive  the  approval 
of  the  Department. 

(See  Appendix  F  P  1.) 

2.  Bridge  across  Willamette  River  at  Portland^  Oregon. — The  Columbia 
Street  Bridge  Company  of  Portland,  Oreg.,  having  asked,  May  18, 1886, 
the  approval  of  the  War  Department  of  the  location  for  a  foot  and  wagon 
bridge  proposed  to  be  constructed  by  that  company  across  the  Willa- 
mette Biver  at  Portland,  under  authority  of  an  act  of  the  legislative 
assembly  of  the  State,  reply  was  made  by  the  Secretary  of  War  that  in 
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Us  opinion  he  has  no  aathority,  and  that  no  officer  of  the  Corps  of  En- 
gineers having  charge  of  the  improvement  of  the  Willamette  Biver  has 
authority  to  approve  the  plans  for  a  bridge  over  said  river  bailt  in  vir- 
tue of  a  statute  of  the  State  of  Oregon  ;  and  further  tkat  the  act  of 
Congress  of  July  5, 1884,  does  not,  under  recent  decision  or  the  Depart- 
ment of  Justice,  confer  any  authority  upon  the  Secretary  of  War  to  act 
in  relation  thereto.  « 

(See  Appendix  F  F  2.) 

3.  Bridge  across  Monongahela  River  near  Fairmont^  West  Virginia. — The 
Fairmont,  Morgantown,  and  Pittsburgh  Railroad  Company  desiring  to 
construct  a  bridge  over  the  Monongahela  River  near  the  town  of  Fair- 
mont, in  Marion  County,  West  Virginia,  submitted,  July  17,  1884,* 
through  its  president,  a  map  showing  the  desired  crossing  and  the  po- 
sition of  the  piers  with  reference  to  the  river,  and  also  the  height  of  the 
bridge  above  low  water,  and  asked  an  examination  and  approval  of  the 
same. 

It  being  presumed  that  this  bridge  is  to  be  built  under  the  eighth  section 
of  the  river  and  harbor  act  of  July  5, 1884,  although  doubtful  whether  a 
full  jurisdiction  is  given  to  the  United  States  by  this  section  of  the  act, 
since  this  request  has  been  made  it  was  recommended  by  this  office  that 
action  should  be  taken  thereon. 

With  approval  of  the  Secretary  of  War  the  subject  was  assigned  to 
Lieutenant-Colonel  Merrill  for  examination  and  report,  and  finally  the 
plan  and  location  of  the  bridge  were  approved  by  the  Secretary  of  War 
with  certain  modifications,  and  the  president  of  the  company  so  informed 
October  25,  18S4. 

(See  Appendix  F  F  3.) 

4.  Bridge  of  the  Northern  Pacific  Railroad  Company  across  Saint  Louis 
River^  Minnesota  and  Wisconsin. — To  comply  with  the  requirements  of 
section  3  of  the  act  of  February  27,1873,  authorizing  the  construction 
of  this  bridge,  and  upon  representation  by  the  railroad  company  that  it 
would  be  inadvisable,  for  reasons  given,  to  build  the  bridge  in  question 
between  Bice's  Point  and  the  extreme  north  end  of  Connor's  Point,  a 
Board  of  Engineer  Officers  was  constituted  July  5, 1884,  to  consider  and 
report,  upon  the  matter  in  question.  The  Board  recommended  the  ap- 
proval of  the  change  of  location  of  the  bridge  proposed  by  the  company 
and  the  plans  therefor,  with  certain  modifications,  and  recomjnenda- 
tions,  which,  after  approval  by  the  Secretary  of  War,  were  accepted  by 
the  company  August  28,  1884. 

For  the  report  of  the  Board  and  correspondence  relating  thereto,  see 
Appendix  F  F  4. 

5.  In  consequence  of  provisions  of  section  2  of  the  river  and  harbor 
act  of  July  5,  1884,  which  require  the  Secretary  of  War  to  report  to 
Congress  all  instances  of  use,  occupation,  or  injury  by  corporations  or 
individuals  of  works  built  by  the  United  States  in  aid  of  commerce  or 
navigation,  and  whether  any  bridges  and  other  structures  erected  or 
being  erected  interfere  with  navigation,  and  if  so,  the  best  mode  of  al- 
tering or  constructing  the  same,  and  also  of  provisions  of  section  8  of  the 
same  act  to  the  effect  that  whenever  there  is  reason  to  believe  that  any 
bridge  over  navigable  waters  of  the  United  States,  or  of  any  State  or 
Territory,  is  an  obstruction  to  navigation,  by  reason  of  difficulty  of  pass- 
ing its  draw-openings  or  raft-spans,  the  Secretary  of  War  is  directed  to 
require  the  owners  of  the  same^to  cause  such  aids  to  the  passage  of  the 
bridge  as  may  be  deemed  necoessary  to  be  erected  by  them  at  their 
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own  expense.  Certain  officers  of  the  Corps  of  Engineers  were  directed 
to  prepare  and  submit  to  this  office  for  the  information  of  the  Secretary 
of  War  fall  and  detailed  reports,  covering  all  facts  that  he  deemed  nec- 
essary to  eni4>l6  a  compliance  with  the  terms  of  the  act. 

These  reports  and  other  information  relating  to  this  subject  that  have 
been  received  will  be  duly  submitted  in  a  separate  communication. 

LAKE    HARBORS  AND    RIVERS. 

IMPROVEMENT  OP  THE  HARBOR  AT  DULUTH,  MINN^ESOTA,  AND  OP 
THE  ENTRANCE  TO  SUPERIOR  BAY— IMPROVEMENT  OF  THE  HAR- 
BOR AT  GRAND  MARAIS,  MINNESOTA. 

Officer  in  charge,  Maj.  Charles  J.  Allen,  Corps  of  Engineers. 

1.  Harbor  atDulutk,  Minnesota. — The  present  project  of  improvement 
provides  for  maintaining  depth  overexisting  dredged  areas  and  enlarge- 
ment of  the  harbor  by  dredging  to  aline  joining  Eice's  and  Minnesota 
points,  about  600  feet  easterly  from  the  canal,  and  on  lines  parallel  to 
Minnesota  and  Rice's  points ;  the  dredging  to  provide  for  vessels  draw- 
ing 16  feet.  The  cost,  including  maintenance  of  canal  piers,  was  placed 
at  $305,424. 

Under  the  appropriation  July  5,  1884,  dredging  was  commenced  in 
September  and  continued  to  the  close  of  the  fiscal  year.  The  outer  end 
of  the  south  pier  of  the  canal  was  repaired  and  in  part  renewed  from 
the  water-line.  The  piers  are  generally  in  good  condition.  The  main 
harbor  area  in  front  of  the  docks,  about  3,000  feet  long  by  900  to  1,130 
feet  wide,  has  depth  of  17  feet.  The  channel  leading  from  the  main 
harbor  to  uhe  blast  furnaces  on  Rice's  Point  has  for  a  distance  of  1,600 
feet,  a  depth  of  16  feet,  the  widths  varying  from  65  to  120  feet.  Thence 
to  the  Saint  Louis  River  the  dredged  channel  is  narrow  with  ruling 
depth  of  12  feet. 

Before  adoption  of  the  present  plan  the  harbor  area  was  small,  and 
there  was  no  channel  of  consequence  along  the  east  side  of  Rice's  Point. 

The  sum  asked  for  the  fiscal  year  ending  June  30, 1887,  is  to  be  ex- 
pended in  dredging  and  in  maintaining  the  piers. 

Total  expended  upon  the  present  project  to  June  30,  1885  (including 
outstanding  liabilities),  $132,560.59. 

Joly  1,  1684,  amount  available $581  54 

Amount  appropriated  by  act  approved  July  5,  1884  45, 000  00 

45,581  54 
July  1, 1885,  amount  expended  daring  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $21,510  78 

July  1,  1865,  outstanding  liabilities 11,233  96 

32,744  74 

July  1,  18'<5,  amount  available 12,836  80 

{Amount  (estimated)  required  for  completion  of  existing  project 175,424  00 
Auiouut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,le:^  125, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  G  1.) 

2.  Dredging  Superior  Bay^  Wisconsin, — The  present  plan  of  improve- 
ment provides  for  dredging  between  the  piers  at  the  entry,  from  the 
entry  along  and  parallel  to  the  front  of  Superior  City,  up  the  Nemadji 
Biver  for  about  one-half  mile,  and  W\%  preservation  of  the  Quebec 
Wharf  Channel )  also  dredging  the  channel  of  the  Sa  nt  Louis  River 
within  the  Bay  of  Superior,  the  dredging  to  provide  for  vessels  drawing 
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16  feet.  This  last-Damed  work  was  added  by  act  of  July  6,  1884.  Es- 
timated cost  of  the  improvemeDt,  inchiding  that  of  luaintaining  the 
piers  bordering  the  entry  and  beach  protection,  $345,080. 

Under  the  appropriation  of  $45,000  made  by  act  of  July  6,'  1884, 
dredging  was  continued^  and  867  linear  feet  of  the  south  pier  repaired 
and  in  great  part  renewed  above  the  water-line,  and  some  slight  repairs 
made  on  the  north  pier,  and  to  the  sand-fence  at  the  opening.  The  piers 
are  in  good  condition.    Following  are  the  ruling  depths  in  channels : 

Feet. 

On  lakeappoach  to  entry 17 

In  entry  between  the  piers 16 

In  Saint  Lonis  River  Channel,  from  the  entry  to  Connor's  Point 16 

From  Saint  Louis  River  Channel  to  Northern  Pacific  Dock 17 

In  front  of  Quebec  Dock : 12 

From  main  channel  near  the  entry  across  the  bar  into  the  Nemadji  River 7 

Before  improiremeut  commenced  under  the  present  plan  the  rnlin^f 
depth  through  the  entry  to  the  Quebec  Dock  was  11  feet. 

Total  expended  under  present  plan  to  June  30, 1885,  including  out- 
standing liabilities,  $89,860.47. 

The  sum  asked  for  the  fiscal  year  ending  June  30, 1887,  is  to  be  ex- . 
peuded  in  dredging,  maintaining  the  piers,  and  in  beach  protection. 

July  1,  1884,  amount  available $4,023  09 

Amount  appropriated  by  act  approved  July  5,  1884 45, 000  00 

49,023  09 
July  1,  1885,  amount  expended  during  fiscal  year,  exclu»ive  of 

outstanding  liabilities  July  1, 1884 $26,889  51 

July  1,  IScJo,  outatanding  liabilities 9,123  51 

36,013  oa 

July  1, 188&,  amount  available 13,010  07 

f  Amount  (estimated)  reauired  for  completion  of  existing  project 250, 080  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887    50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
bftrbor  acts  of  1866  and  1867. 

(See  Appendix  G  G  2.) 

3.  Harbor  at  Grand  MaraiSj  Minnesota. — ^The  project  for  improvement 
adopted  in  1879  and  continued  since  that  time  provided  for  a  break* 
water  and  for  dredging  within  the  area  bonnded  by  Mayhew's  Point 
and  the  inner  shore-line  to  afford  anchorage  for  vessels  drawing  16  feet. 
The  breakwater,  350  feet  in  length,  was  completed  in  i.883.  It  can  be 
extended  as  fature  necessities  demand.  During  the  fiscal  year  the 
dredged  area  was  enlarged  and  some  slight  repairs  made  to  the  break- 
water. Before  improvement  commenced  there  was  but  a  narrow  space 
nnder  protection  of  the  Point  for  vessels  of  10  feet  draught  seeking 
refuge  during  storms.  There  is  now  a  sheltered  area  behind  the  Point 
and  breakwater  of  about  eight  acres  with  depth  of  16  feet.  The  area 
should  be  considerably  enlarged  by  dredging. 

Amount  expended  to  June  30, 1885,  $67,506.13. 

The  appropriation  asked  for  the  fiscal  year  ending  June  30, 1887,  is  to 
be  expended  in  deepening  and  enlarging  the  harbor  area  and  in  main- 
tenance of  the  breakwater.  ^    * 

July  1, 1884,  amount  avaUable ! |2,716  70 

Amount  appropriated  by  act  approved  July  5,  1884 10, 000  00 

12.716  70 
July  If  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
tiabUities  July  1.  18ei4 10,222  83 

July  1, 1885,  amount  available 2,493  87 
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(Amount  (estimated)  reqaired  for  completion  of  existini;  project $69, 669  40 
Amount  that  can  be  proiitabJy  expended  in  fiscal  year  ending  June  30,188'^    40, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  G  3.) 

EXAMINATIONS  AND  SURTBYS  FOR  IMPROVEMENT  TO  COMPLY  WITH 
REQUIREMENTS   OF    THE    RIVER    AND    HARBOR    ACT    OF    JULY    5, 

1884. 

The  following  locality  was  examined  by  the  local  engineer  in  charge 
and  not  recommended  for  improvement : 

Big  Stone  Lake  and  Lake  Traverse^  Minnesota^  tcith  a  view  to  connecting 
them, — ^Report  transmitted  to  Congress,  and  printed  in  House  Ex.  Doc. 
Ko.  71,  Forty-eighth  Congress,  second  session.  (See  also  Appendix  G 
G4.) 

And  itappearing,  after  preliminary  examination  by  the  local  engineer, 
that  the  localities  were  worthy  of  improvement  by  the  General  Govern- 
ment, Major  Allen  was  charged  with  and  reported  upon  the  following, 
which  reports  were  transmitted  to  Congress: 

1.  Agate  and  Burlington  bays^  Minnesota. — Printed  as  House  Ex.  Doc. 
No.  94,  Forty-eighth  Congress,  second  session.  (See  also  Appendix  G 
G5.)      • 

2.  Saint  Louis  Bay  and  Saint  Louis  River,  from  Connor^s  Pointj  Wis- 
consin j  and  Rice's  Pointy  Minnesota,  to  foot  of  first  falls, — Printed  as 
House  Ex.  Doc.  No.  204,  Forty -eighth  Congress,  second  session.  (See 
also  Appendix  G  G  6.) 

HARBORS  ON  LAKE  SUPERIOR,  EAST  OF  SUPERIOR  CITY,  ON  GREEN 
BAY,  AND  ON  THE  WESTERN  SHORE  OF  LAKE  MICHIGAN,  NORTH  OP 
MILWAUKEE. 

Officer  in  charge,  Lieut.  Col.  J.  W,  Barlow,  Corps  of  Engineers. 

1.  Ontonagon  Harbor,  Michigan, — Previous  to  the  improvement  of  this 
harbor  the  channel  at  the  river's  mouth  was  but  7  feet  deep  at  the 
shoalest  point,  and  the  shifting  nature  of  the  lake  bottom  caused  fre* 
quent  changes  in  its  position. 

The  project  of  constructing  piers,  extending  from  each  bank  of  the 
river's  mouth  lakeward  to  the  18  toot  curve,  and  dredging  a  channel  not 
less  than  12  feet  deep  between  them,  was  adopted  in  1867. 

During  the  fiscal  year  ending  June  30, 1885,  two  cribs  were  added  to 
the  west  pier,  increasing  its  length  by  100  feet,  and  950  linear  feet  of 
superstructure  were  completed  over  the  two  piers. 

The  total  expenditure,  amounting  to  $270,304.30,  of  which  $12,848.49 
was  expended  during  the  past  fiscal  year,  has  resulted  in  the  construc- 
tion of  an  east  pier  2,265  feet  in  length  and  a  west  pier  2,375  feet  in 
length  and  the  removal  by  dredging  of  10,546  cubic  yards  of  sand  from 
the  outiCr  bar,  forming  a  channel  100  feet  wide  at  its  narrowest  point, 
with  a  depth  of  about  12  feet  at  low  water. 

This  is  an  Important  harbor,* especially  for  refuge,  afifording  the  only 
shelter  obtainable  between  the  Apostle  Islands  and  the  Portage  Lake 
Ganal  entrance,  and  the  latter  is  difficuli  of  access  in  bad  weather. 

The  appropriation  asked  for  the  fiscal  year  ending  June  30, 1887,  is 
for  further  pier  extension. 
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July  1,  1884,  amoant  ftvailable A $144  19 

Amount  appropriated  by  act  approved  July  5,  1884 15,000  00 

15, 144  19 
Jnly  1,  1885,  amoant  expended  daring  fiscal  year,  exclasive  of  ontstanding 
liabilities  Jaly  1,  1884 12,84849 

Jnly  1, 1885, amount  available 2,295  70 

{Amount  (estimated)  reqnired  for  completion  of  existing  project 91, 170  00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    60, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  1.) 

2.  Uagle  Harbor^  Michigan, — ^Previous  to  the  improvement  of  this  har- 
bor the  entrance  was  obstructed  by  a  rocky  reef,  having  about  9  feet  of 
water  over  the  shoalest  point.  The  project  of  improvement  was  adopted 
in  1866,  and  modified  in  1868,  1874,  and  1877,  and  consisted  in  blasting 
a  channel  130  feet  wide  and  14  feet  deep  through  the  reef.  The  work 
waa  completed  in  1879. 

The  channel  is  now  marked  by  a  guiding-crib  on  each  side,  and  meets 
the  present  demands  of  commerce. 

Last  summer  it  was  ascertained  that  the  channel  was  obstructed  by 
a  number  of  bowlders,  which  reduced  its  available  depth  in  places  to 
12  and  13  feet.  Some  of  these  obstructions  were  removed  last  fall,  but 
before  the  channel  could  be  cleared  freezing  weather  set  in,  making  it 
necessary  to  suspend  operations. 

A  diver  is  now  engaged  on  this  work,  and  the  obstructions  will  all  be 
removed  early  in  July. 

The  total  expenditure  to  June  30, 1885,  is  $93,786.16. 

No  appropriation  is  asked  for  this  harbor,  as  the  funds  on  hand  will 
probably  be  sufficient  to  cover  the  expenses  of  keeping  the  channel  and 
piers  in  good  condition  for  some  years  to  come. 

July  1,  1884,  amount  available $3,788  93 

Jnly  1, 1885,  amoant  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 r>75  09 

July  1,  1885, amount  available 3,213  84 

(See  Appendix  H  H  2.) 

3.  Marquette  Harbor^  Michigan. — In  its  original  condition  no  protection 
was  afibrded  to  vessels  at  this  harbor  during  the  prevalence  of  easterly 
and  northerly  gales. 

In  1866  a  project  of  improvement  was  adopted,  which  consisted  in 
the  construction  of  a  crib  breakwater,  2,000  feet  in  length  and  25  and  40 
feet  in  width,  built  to  a  height  of  6  feet  above  water  at  an  estimated 
cost  of  $385,129.58.  Under  a  modification  of  this  project  the  width  was 
redaced  to  20,  25,  and  30  feet,  and  the  structure  was  completed  in  ac- 
cordance therewith  in  1875,  the  total  length  being  2,010  feet,  and  the 
total  cost  $290,646.55. 

The  total  expenditures  to  June  30, 1885,  were  $307,613.98. 

No  work  was  done  during  the  year. 

The  breakwater  now  aftbrds  an  excellent  protection  for  a  limited  num- 
ber of  vessels  during  bad  weather;  but  further  protection  should  be  af- 
forded to  provide  the  necessary  anchorage  room  for  the  largely  increased 
business  now  being  carried  on  at  this  port. 

An  extension  of  the  breakwater  400  feet  has  been  recommended  at 
an  estimated  cost  of  $68,000 ;  but  this  is  now  deemed  to  be  insufficient 
for  the  prospective  needs  of  this  harbor,  a  much  greater  extension  than 
this,  or  an  additional  detached  work,  being  required. 
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It  is  proposed  to  retain  \he  fnnds  now  on  hand,  except  sach  as  may 
be  needed  for  repairs,  until  a  sufficient  amount  shall  have  been  appro- 
priated with  which  to  build  either  an  extension  to  the  present  break- 
water, or  a  new  structure,  as  may  then  be  considered  most  expedient. 

.The  amount  asked  for  can  be  beneficially  expended  during  the  next 
fiscal  year  in  carrying  on  this  work. 

July  1,  ld«4,  amount  available $7,167  32 

Amount  appropriated  by  act  approved  July  5, 1884 5, 000  00 

12, 167  32 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 551  30 

Julyl,  1885, )imount available 11,616  02 

Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1887  100, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  3.) 

4.  Harbor  of  Refuge^  Orand  MaraiSy  Michigan. — The  object  of  this  im- 
provement is  to  provide  a  harbor  of  refuge  for  vessels  navigating  Lake 
Superior.  The  project  was  adopted  in  1881,  on  the  recommendation  of 
a  Board  of  Engineer  Officers,  and  consisted  in  the  formation  of  an  ar- 
tificial entrance  to  the  harbor  by  the  construction  of  two  parallel  crib- 
piers,  500  feet  apart,  and  dredging  a  cut  through  the  sand  spit  north  of 
the  harbor  and  between  the  piers,  making  a  channel  300  feet  wide  and 
18  to  20  feet  deep,  connecting  the  deep  water  of  the  lake  with  the  deep 
water  of  the  natural  harbor. 

Originally  the  channel  was  variable,  with  a  depth  of  not  more  than 
6  feet. 

During  the  fiscal  year  ending  June  30, 1886,  superstructure  was  built 
over  10  cribs,  a  length  of  500  feet,  and  one  crib  was  sunk  in  extension 
of  the  west  pier;  8  cribs  are  yet. to  be  sunk,  under  the  existing  con- 
tract.   The  expenditure  was  $8,239.61. 

The  total  expenditures  since  the  beginning  of  the  improvement 
amount  to  $73,234.67,  and  have  resulted  in  the  construction  of  a  west 
pier  750  feet  in  length,  of  an  cast  pier  600  feet  in  length,  and  in  the 
removal  of  over  32,000  cubic  yards  of  sand  by  dredging. 

The  importance  of  completing  this  work  at  an  early  day  can  hardly 
be  overestimated ;  and  the  interests  of  the  lake  marine  representing,  as 
it  does,  millions  of  dollars,  would  seem  to  justify  large  appropriations  an- 
nually until  the  hartK)r  is  completed. 

Two  hundred  thousand  dollars  could  be  profitably  expended  during 
the  fiscal  year  ending  June  30, 1887;  with  this  amount  it  is  believed 
that  the  work  can  be  sufficiently  advanced  to  permit  the  use  of  the  har- 
bor for  refuge;  and  until  this  result  is  obtained  no  benefit  will  be  de- 
rived from  previous  expenditures. 

July  1,  1884,  amount  available $5,004  94 

Amount  appropriated  by  act  approved  July  5, 1884 35, 000  00 

40,004  9i 
July  I,  1885,  amount  expended  during  fiscal  year,  ezcluaive  of  outstanding 
liabiliUes  Julyl,  1884 8,239  61 

July  1,  1885,  amount  available 31,765  33 

i  Amount  (e8timate<l)  required  for  completion  of  existing;  project 345,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  200,000  00 
Submitted  in  compliance  with  requiremeuts  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  4.) 
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5.  Manistique  Harbor^  Michigan. — Manistique  Harbor  is  at  the  month 
of  Manistique  River.  The  natural  channel  of  entrance  to  the  mouth  of 
the  river  was  7  feet  deep.    No  work  has  been  done  during  the  year. 

By  private  enterprise  3,000  linear  feet  of  slab-pier  was  built  at  the 
river  mouth,  and  the  channel  was  dredged  to  a  depth  of  10  feet  previous 
to  any  appropriation  having  been  made  by  the  Government. 

By  the  acts  of  1880  and  1881  the  sum  of  $6,000  was  appropriated  for 
this  harbor  in  order  to  dredge  a  channel  150  feet  wide  and  12  feet  deep 
between  the  )>ier8  built  by  a  local  lumbering  company.  Dredging  was 
done  to  the  amount  of  11,780  cubic  yards,  and  the  work  was  then  sus- 
pended in  consequence  of  the  refusal  of  the  company  controlling  the 
harbor  to  rectify  their  pier  lines  when  rebuilding  the  same. 

No  appropriation  is  asked  for  this  harbor. 

Julvl,  1884,  amount  available f3.501  79 

Jaly  1,  1885,  amonnt  available 3,501  79 

(See  Appendix  H  H  5.) 

6.  Harbor  at  mouth  of  Cedar  River^  Michigan. — The  project  of  improve 
meut  at  the  mouth  of  Cedar  Biver  consists  in  the  construction  of  two 
parallel  piers,  200  feet  apart,  extending  from  the  mouth  of  Cedar  River 
to  the  16-foot  curve  in  Gre^n  Bay,  with  dredging  outside  the  shore  lines 
between  the  piers  sufficient  to  make  a  channel  not  less  than  12  feet 
deep  at  low  water,  extending  to  the  deep  water  in  Green  Bay. 

Fifteen  thousand  dollars  was  appropriated  by  act  of  Congress,  passed 
Angust  2,  1882,  toward  carrying  out  this  project,  and  a  second  appro- 
priation of  $15,000  was  made  July  5, 1884. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1885,  is 
12,932.74.  The  total  amount  expended  is  $16,812.92,  of  which  sum  about 
one-seventh  has  been  expended  in  dredging,  and  the  remainder  in  pier 
cxtensicn. 

When  work  under  the  present  contract  is  completed,  the  east  pier 
will  be  753  feet  long,  and  the  west  pier  300  feet. 

The  channel  between  has  been  dredged  14  feet  deep  for  a  width  of  120 
feet 

The  interests  at  this  harbor  are  of  a  local  character,  the  business,  \y 
which  consists  in  the  manufacture  and  shipment  of  lumber,  being  con- 
fined at  present  to  a  single  saw-mill.  «It  is  not  important  that  the  im- 
provement of  this  harbor  be  continued  at  present,  and  no  appropriation 
is  asked  for  the  fiscal  year  ending  June  30, 1887. 

Jaly  1,  1884,  amoant  available .'..    $1,119  82 

Amonnt  appropriated  by  ifct  approved  July  5,  1884 15,000  00 

16, 119  83 
Jn]  J  1, 188&,  amount  expended  during  fiscal  year,  exolnsive  of  oatstanding 
liabilitiee  July  1, 1884 2,932  74 

July  1,  1R85,  amonnt  available 13,187  OS 

(  Amount  (estimated)  required  for  completion  of  existing  project 108, 000  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  lo66  and  1867. 

(Se«  Appendix  H  H  6.) 

7.  Menomonee  Harbor^  Michigan  and  Wisconsin. — Previous  to  the  im- 
provement of  this  harbor  the  natural  channel  was  obstructed  by  a  bar 
opposite  the  mouth  of  the  Menomonee  River,  over  which  there  was  a 
depth  of  only  6  leet  of  water. 

The  project  of  improvement  was  adopted  in  1871  and  modified  iu 
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1874,  its  object  being  to  afford  a  channel  of  navigable  width  and  not 
less  than  14  feet  deep,  by  pier  extension  and  dredging. 

Daring  the  fiscal  year  ending  June  30, 1885,  superstractare  was  com- 
pleted over  350  feet  of  the  north  pier  and  700  feet  of  the  south  pier. 

The  expenditures  during  the  year  have  amounted  to  $7,267.39,  and 
the  total  expenditure,  $196,345.78. 

The  north  pier  is  completed  in  accordance  with  the  existing  project, 
having  a  length  of  1,854  feet,  and  terminating  in  16  feet  depth  of  water, 
and  the  south  pier  is  9,710  feet  in  length  and  extends  100  feet  beyond 
the  outer  terminus  of  the  north  pier,  but  must  be  continued  350  feet 
further  to  attain  the  same  depth  of  wat^r.  There  is  a  12-foot  channel 
between  the  piers,  not  less  than  150  feet  wide. 

A  shoal  spit  of  about  11  feet  depth  has  been  forming  in  advance  of 
the  south  pier  and  now  extends  280  feet  beyond  it. 

,The  appropriation  asked  for  the  year  ending  June  30, 1887,  is  for 
further  pier  extension. 

The  piers  are  extensively  used  by  a  lumber  company  for  storing  and 
handling  lumber  and  for  mooring  vessels.  Such  use  is  injurious  and 
should  be  discontinued. 

Jaly  1,  1864,  amount  available t^l  61 

Amount  appropriated  by  act  approved  July  5,  1884 10, 000  00 

10,921  61 
July  1,  1885,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1884 7,267  39 

July  1,1885,  amount  available 3,654  22 

{Amount  ^estimated)  required  for  completion  of  existing  project 1*2, 000  00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    12, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  7.) 

8.  Oconto  Harbor,  Wisconsin. — In  its  natural  condition  the  channel  at 
the  entrance  to  Oconto  River  was  obstructed  by  a  bar  with  less  than  2 
feet  of  water  over  it.  Previous  to  1881,  when  the  first  appropriation  was 
made  for  its  improvement,  the  citizens  had,  by  the  construction  of  a  smidl 
amount  of  slab-pier  and  by  dredging,  increased  this  depth  to  3^  feet. 

The  project  of  improvement  proposes  to  secure  an  8-foot  channel  from 
deep  water  in  Green  Bay  to  the  city  of  Oconto  by  dredging  and  the  con- 
struction of  piers,  at  an  estimated  cost  of  $150,000. 

During  the  year  ending  June  30, 1885,  a  pile  protection  1,000  feet  long 
for  the  south  pier  wa«  built  nearly  to  completion,  and  work  on  extending 
the  piers  was  begun ;  also  56,671  cubic  yards  of  material  were  dredged, 
straightening  the  channel  of  the  river  by  cutting  off  a  bend  and  widen- 
ing the  channel,  the  depth  made  being  10  feet. 

The  amount  expended  to  June  30, 1885,  is  $28,831.57,  of  which  $4,026.72 
was  expended  during  the  last  fiscal  year.  These  expenditures  have  re- 
sulted in  the  construction  of  two  slab-piers,  one  north  of  the  harbor  en- 
trance 1,100  feet  long,  and  one  south  of  the  entrance,  built  1,900  feet 
long,  but  now  1,850  feet,  a  section  50  feet  long  having  been  carried  away 
by  the  ice ;  in  the  strengthening  of  the  south  pier  by  a  line  of  protection 
piling  1,000  feet  long;  in  dredging  111,451  cubic  yards  of  material,  to 
make  and  maintain  a  navigable  channel  of  8  to  10  feet  depth  up  to  the 
city  of  Oconto,  and  in  general  repairs. 

With  tlie  funds  now  available  it  is  expected  that  the  north  pier  will  be 
extended  to  a  length  of  1,600  feet  and  the  south  pier  to  a  length  of  2,150 
feet. 
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The  navigation  interests  at  Oconto  are  at  present  dependent  apon  the 
business  of  three  lamber  companies  located  there,  and  the  beneiits  to  be 
derived  are  essentially  local. 

The  officer  in  charge  recommends  a  modification  in  the  project,  so  as 
to  restrict  the  work  to  be  done  under  Government  appropriations  to  the 
part  outside  the  shore-line,  as  is  customary  at  other  lake  harbors ;  and  as 
the  outside  improvement  will  be  of  little  value  without  the  other,  he  sag- 
gests  that  the  further  application  of  funds  to  this  work  be  contingent 
upon  a  proper  improvement  of  the  channel  inside  the  shore-line  by  local 
authority. 

July  1, 18B4,  amount  available |195  16 

Amoant  appropriated  by  act  approvedJaly  5, 1884 15,000  00 

16,1%  15 
Jalv  1, 1885,  amonnt  expended  daring  fiscal  year,  exoluslve  of  oatfltanding 

Uabilities  July  1,1884 4.026  79 

Jnlyl,  1885,  amount  available 11,168  43 

(Amount  (estimated)  required  for  completion  of  existing  project 10, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  8.) 

9.  PensauJcee  Harbor,  Wiscomin* — ^The  first  appropriation  for  this  har- 
bor was  made  in  1882.  At  that  time  the  facilities  of  the  natural  chan- 
nel had  been  increased  by  private  enterprise  from  a  depth  of  2  feet  of 
water  to  a  depth  varying  from' 7  to  9  feet,  for  a  width  of  30  feet,  by  the 
constrnction  of  1,600  linear  feet  of  continuous  slab-pier  and  by  dredging. 

The  project  qf  improvement  is  for  the  extension  of  this  1,600  feet  of 
pier  a  distance  of  2,500  feet  further,  and  the  formation  of  a  channel  100 
feet  wide  and  10  feet  deep  from  the  bay  to  the  harbor,  at  an  estimated 
cost  of  $50,000. 

No  work  was  done  dnring  the  past  fiscal  year. 

The  total  amount  expended  to  Jnne  30,  1885,  is  $9,224.25.  One 
thousand  three  hundred  feet  of  the  proposed  extension  of  the  pier  have 
been  built,  and  5,968  cuDic  yards  of  material  have  been  dredged,  mak- 
ing a  channel  25  feet  wide  and  10  feet  deep  at  low  water. 

The  officer  in  charge  having  reported  that  there  are  at  present  no 
commercial  or  navigation  interests  to  be  benefited  by  improving  this 
harbor,  and  that  it  is  not  necessary  as  a  harbor  of  refuge,  and  having 
recommended  that  further  expenditure  upon  its  improvement  be  de- 
ferred until  more  satisfactory  evidence  of  the  necessity  of  the  work  is 
received,  with  the  concurrence  of  the  Chief  of  Engineers  in  this 
opinion,  the  recommendation  was  submitted  to  the  Secretary  of  War, 
and  approved  by  him. 

July  1,  1884,  amonnt  available |815  80 

Amonnt  appropriated  by  act  approved  July  5,  1884 5,000  00 

5,815  80 
July  1, 1885,  amonnt  expended  dnring  fiBcal  year,  exoluaive  of  outstanding 
Kabilitiee  July  1,  1884 1 40  05 

July  1,  1885,  amonnt  available «•. 5,775  75 

C  Amount  (estimated)  required  for  completion  of  existing  project 35, 000  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(Bee  Appendix  H  H  9.) 
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10.  Gr^n  Bay  Harbor^  Wisconsin. — Before  the  improvement  of  this 
harbor  was  begun  the  channel  between  the  mouth  of  Fox  River  and  the 
deep  water  in  Gieen  Bay  was  circuitous  and  narrow,  with  but  6  feet  of 
water  at  its  shoalest  point. 

The  project  of  impro\'«ment  was  adopted  in  1866  and  modified  in 
1872  and  1881,  its  object  being  to  secure  a  channel  200  feet  wide  and 
14  feet  deep  and  2  miles  long  in  place  of  the  natural  channel,  including 
a  revetted  cut  across  Grass3'  Island. 

During  the  past  fiscal  year  $5,008.73  have  been  expended,  and  49,402 
cubic  yards  of  material  have  been  dredged  from  this  channel  by  two 
United  States  dredges. 

The  total  expenditures  since  the  beginning  of  the  improvement  amount 
to  $261,095.06,  resulting  in  a  dredged  channel  10,600  feet  long  and  200 
feet  wide  and  14  feet  deep,  except  where  occasional  shoals  reduce  the 
depth  to  12  feet.  One  thousand  three  hundred  and  twenty-five  linear 
feet  of  pile  and  timber  revetment  have  been  built  on  the  sides  of  the 
cut  through  Grassy  Island. 

The  money  now  available  will  be  applied  to  removing  shoal  places  in 
the  channel,  and  to  repairing  the  revetment,  which  is  in  very  bad  con- 
dition. That  asked  for  the  fiscal  year  ending  June  30,  1887,  will  also 
be  applied  to  dredging  and  repairs. 

July  1,  18H4,  amount  available .' $3,F63  67 

Amount  appropriated  by  act  approved  July  5,  1884 10,  OCO  00 

13,853  67 
July  1, 1885,  amount  expended  during  fiscal  year^  exclusive  of  outstanding 
liabilities  July  1,  1884 5,008  73 

July  1,  1885,  amount  available 8,854  94 

(Amount  (estimated)  required  for  completion  of  existing  project 37, 000  00 

Amounttbatoanbeprofitablyexpendedinfiscalyearending  June  30, 1887  37,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  10.) 

11.  Harbor  of  Refuge  at  entrance  of  Sturgeon  Bay  Canalj  Wisconsin. — 
Before  the  construction  of  this  harbor  was  undertaken,  the  location  af- 
forded no  shelter  at  all  from  storms  ranging  from  northeast  to  southwest 

The  project  of  constrncting  a  harbor  of  refuge  at  this  point  was 
adopted  in  1873  and  modified  in  1879  and  1880.  The  modified  project 
provides  for  the  construction  of  two  piers,  each  1,200  feet  long,  850  feet 
apart  at  the  shore  line,  protecting  the  lake  entrance  to  the  canal,  and 
converging  so  as  to  make  the  harbor  entrance  235  feet  wide,  and  to  in- 
close an  area  of  about  10  acres. 

During  the  fiscal  year  ending  June  30,  1885,  the  guide- piling  at  the 
entrance  was  completed,  350  feet  of  superstructure  were  built,  and  the 
piers  were  filled,  planked,  and  riprapped  wherever  needed,  $6,319.50 
being  expended. 

The  total  expenditure  at  this  harbor  has  been  $155,213.60,  resulting 
in  the  entire  completion  of  the  piers  as  projected,  and  in  the  dredging 
out  of  90,159  cubic  yards  of  material,  affording  a  channel  16  feet  deep 
and  nearly  100  feet  wide  from  the  lake  to  the  entrance  of  the  canal, 
and  making  14  feet  depth  over  the  gre-ater  part  of  the  sheltered  area. 

The  amount  asked  for  the  fiscal  year  ending  June  30, 1887,  will  be  ex- 
pended in  dredging  and  repairs. 
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July  1, 1884,  amount  available $1,106  90 

Amount  appropriated  by  act  approved  July  5, 1884 10,000  00 

f        11,1C5  90 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusiye  of  outstanding 
liabilitiea  July  1,  1884 6,319  50 

July  1,  1885,  amount  available .'.      4,786  40 

{Amount  (estimated)  required  for  completion  of  ezistine  project rW,  000  00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30,1887    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  11.) 

12.  Ahnepee  Harbor  J  WUconsin. — Previous  to  the  improvement  of  this 
harbor  the  depth  of  water  at  the  river  mouth  was  ouly  about  2  feet. 
The  project  of  improvement  adopted  in  1875  and  modified  in  1884  pro- 
Tides  for  the  formation  of  a  small  artificial  harbor  and  a  channel  with 
not  less  than  12  feet  of  water,  by  the  construction  of  piers  and  dre(iging. 

Daring  the  past  fiscal  year  three  cribs  were  completed  and  sunk,  and 
two  were  wholly  built  and  sunk,  adding  100  feet  to  the  north  and  150  feet 
to  the  south  pier;  superstructure  was  completed  over  150  feet  of  the 
north  and  over  300  feet  of  the  south  pier )  and  6,413  cubic  yards  of 
ledge  rock  and  4,478  cubic  yards  of  sand  were  removed  from  the  chan- 
nel, increasing  the  width  and  making  the  depth  not  less  than  10  feet. 
The  amount  expended  was  $13,772.63. 

The  total  expenditures  on  this  improvement  to  June  30, 1885,  have 
been  $138,679.92,  resulting  in  the  construction  of  900  linear  feet  of  north 
pier  and  1,125  feet  of  south  pier,  250  feet  of  superstructure  being  yet 
unbuilt,  and  in  the  removal  of  about  22,200  cubic  yartis  of  rock  and 
82,343  cubic  yards  of  sand  and  mud,  making  a  channel  of  50  feet  width 
and  over,  with  a  depth  of  not  less  than  10  feet  at  low  water.  The  ap- 
propriation desired  for  the  fiscal  year  ending  June  30,  1887,  will  be  ap- 
plied to  pier  extension  and  removal  of  rocks  and  sand. 

July  1,1884,  amoant  available |9'i  71 

Amount  appropriated  by  act  approved  July  5, 1884 15,000  00 

15,092  71 
July  1, 1885,  amount  expended  during  flBcal  year,  exclusive  of  out-standing 
liabihties  July  1,  1884 13,772  63 

July  1, 1885,  amount  available 1,320  08 

{Amount  (estimated)  reonired  for  completion  of  existing  project 35, 000  00 
Amount  tbat  can  be  prolitably  expended  in  fiscal  year  ending  June  30, 1887    35,  OUO  00 
Submitted  in  compliance  v^ith  reqnirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  12.) 

13.  Kewaunee  Harbor^  Wisconsin. — ^The  natural  entrance  to  this  har- 
bor was  via  Kewaunee  River.  The  river  mouth  was  not  more  than  20 
feet  wide,  with  a  depth  of  about  2  feet  at  its  shoalest  point,  and  ob- 
stmcted  by  submerged  bowlders. 

The  project  of  improvement  was  a<lopted  in  1881.  Its  design  was  to 
cat  a  channel  through  a  neck  of  land  between  the  river  and  the  lake  at 
a  point  about  2,000  feet  south  of  the  river  mouth,  and  to  continue  this 
channel  to  deep  water  in  the  lake  by  the  construction  of  two  parallel 
piers  200  feet  apart,  extending  from  each  side  of  the  cut  lakeward  to 
the  18-foot  curve. 

Daring  the  fiscal  year  ending  June  30, 1886,  work  has  been  begun  on 
the  extension  of  the  south  pier,  the  amount  expended  being  $1,521.33. 
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The  total  amoant  expended  to  Jane  30, 1885,  is  $17,646.09,  in  addition 
to  which  the  harbor  commissioners  have  expended  $8,042.72.  These  ex- 
penditures l^ave  resulted  in  the  construction  of  700  linear  feet  of  a  north 
pile  pier,  and  275  linear  feet  of  a  south  pile  pier. 

With  the  funds  now  available  it  is  expected  to  extend  the  south  pier 
500  feet  and  dredge  a  channel  12  feet  deep  and  of  a  navigable  width 
through  the  neck  between  the  river  and  the  lake. 

The  appropriation  asked  for  the  fiscal  year  ending  June  30, 1887,  will 
be  applied  mainly  to  pier  extension. 

July  1,  1884,  amount  available (875  24 

Amount  appropriated  by  act  approved  July  5,  1884 18.000  00 

18,875  24 
July  1.  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1884 1.521  33 

July  1,  1885,  amount  available : 17,353  91 

{Amount  (estimated)  rea  nired  for  completion  of  existing  project 156, 957  28 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending;  June  30, 1887    50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  13.) 

14.  Two  Rivers  Harbor,  Wisconsin. — Previous  to  the  improvement  of 
this  harbor  the  natural  channel  was  obstructed  by  a  bar  covered  by  but 
2  or  3  feet  of  water. 

The  project  of  improvement  adopted  in  1870  provided  for  the  forma- 
tion of  a  channel  of  navigable  width  and  not  less  than  12  feet  deep. 
This  was  to  be  accomplished  by  the  construction  of  two  piers  extending 
from  the  river  mouth  lakeward  to  the  18-foot  curve,  and  by  dredging. 

During  the  year  ending  Jun^  30, 1885,  33,395  cubic  yards  of  material 
wore  dredged  from  the  channel  and  the  superstructure  was  completed 
upon  700  linear  feet  of  the  piers,  the  amount  expended  being  $9,641.44. 

The  total  expenditures  to  June  30, 1885,  were  $194,794.93,  resulting 
in  the  construction  of  two  parallel  piers  as  follows: 

A  north  pier,  1,810  feet  long,  the  inner  1,060  linear  feet  of  which  con- 
sists of  pile-pier,  and  the  outer  750  feet  of  crib-pier ;  a  south  pier,  1/710 
feet  long,  960  linear  feet  of  which  is  pile-pier,  and  the  outer  750  feet  crib- 
pier.  The  crib  sections  of  the  two  piers  begin  at  points  opposite,  and 
are  230  feet  apart.  The  pile  sections  are  270  feet  apart.  Two  hundred 
and  thirteen  thousand  nine  hundred  and  thirty-seven  cubic  yards  of 
material  have  been  removed  by  dredging.  The  channel  is  from  10  to 
12  feet  deep  for  a  width  of  80  feet.  It  will  be  dredged  to  full  12  feet 
depth  during  the  present  season  with  the  funds  on  hand. 

No  appropriation  is  asked  for  the  year  ending  June  30, 1887.  The  ex- 
penditure of  the  money  now  available  will  leave  a  channel  sufficient  for 
the  present  needs  of  commerce. 

July  1,  1884,  amount  available $4,846  61 

Amount  appropriated  by  act  approved  July  6, 1884 8,000  00 

18,846  51 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  ontstandiog 
liabilities  July  1, 1884 9,641  44 

July  1,  1885,  amount  available 8,805  07 

(  Amount  (estimated)  required  for  completion  of  existing  project 67, 588  60 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  14.) 
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15.  Manitotcoo  Harbor^  Wisconsin. — Previous  to  the  improvement  of 
this  harlK)r  but  3  feet  of  water  existed  at  the  shoalest  point  over  the  bar 
at  the  river  mouth. 

The  project  of  forming  a  channel  of  not  less  than  14  feet  depth  by  the 
construction  of  parallel  piers  extending  from  the  river  mouth  lakeward, 
and  by  dredging  between  them,  was  adopted  in  1866,  and  modified  in 
1872  and  1881. 

During  the  fiscal  year  ending  June  30,  1885,  the  north  pier  was  ex- 
tended 250  feet  by  sinking  five  cribs  and  building  superstructure  on 
them.    The  amount  expended  during  the  year  was  $15,400.04. 

The  total  expenditures  to  June  30, 1885,  amounting  to  $275,380.75, 
bave  resulted  in  the  construction  of  a  north  and  a  south  crib  pier  1,970 
and  1,650  feet  long,  respectively,  228  feet  apart  at  the  shore  line  and 
250  feet  apart  at  the  outer  ends,  and  in  the  dreilging  of  a  channel  which 
is  DOW  150  feet  wide  and  14  feet  deep. 

The  appropriation  asked  for  the  fiscal  year  ending  June  30, 1887,  is 
to  be  applied  to  pier  extension  and  dredging. 

July  1,  1884,  aroonot  available 11.839  29 

Amoont  appropriated  by  act  approved  July  .5,  1884 15, 000  00 

16,839  29 
July  1,  1885,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 .' 15,400  04 

July  1,  1885,  amount  available 1,439  25 

r Amount  (estimated)  reqnii'ed  for  completion  of  existiuji^  project 31, 36*2  54 

1  Amonnttbatcan  be  profitably  expended  in  tincal  year  ending  June  30, 1887    31, 000  00 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
t    harlior  acts  of  18(^  aud  1867.      . 

(See  Api>endix  H  H  15.) 

16.  Sheboygan  Harbor,  Wisconsin. — Previous  to  the  improvement  of 
this  haibor  the  natural  channel  had  a  depth  not  exceeding  4  feet  on  the 
bar  at  the  entrance  to  the  river. 

The  project  adopted  in  1852  had  for  its  object  the  formation  of  a  12- 
foot  channel  by  the  construction  of  piers  aud  dredging.  This  was  mod- 
ified in  1H73,  so  as  to  secure  a  deeper  channel  by  further  pier  extension 
and  dredging.  Both  projects  were  completed  within  their  estimated 
cost,  and  a  channel  was  formed  1(K)  feet  wide  with  a  depth  of  15  to  16 
feet  between  the  piers.  The  existiug  project  was  adopted  in  1881,  its 
object  being  to  deepen  the  channel  still  further  by  extending  the  piers 
to  the  20*fuot  curve  and  dre<]ging  to  a  depth  of  18  feet  between  their 
outer  ends,  the  depth  decreasing  to  14  feet  at  the  shore-line. 

During  the  fiscal  year  ending  June  30,  1885,  35,263  cubic  yards  of 
material  were  dredged  by  the  United  States  dredges  from  the  channel 
between  the  piers,  making  a  depth  of  15  feet  or  more.  Some  riprapping 
and  repairing  of  both  piers  were  done,  and  work  under  a  contract  for 
extending  the  south  pier  350  feet  has  been  begun.  The  amount  ex- 
pended was  $7,070.11. 

The  total  expenditures  to  June  30, 1885,  have  amounted  to  $252,174.98, 
and  have  resulted  in  the  construction  of  a  north  and  a  south  pier,  1,844 
and  1/JlO  feet  long,  respectively,  built  of  cribs  (except  less  than  300  feet 
at  the  shore  end),  of  widths  from  14  to  20  feet,  and  in  dredging  172,558 
cubic  yards  of  material  from  the  channel. 

In  Jane  of  this  year  there  was  a  narrow  but  available  channel  of  13^ 
feet  depth  to  the  inner  harbor. 

The  only  means  of  securing  a  permanent  channel  is  by  the  rapid  ex- 
tension of  the  piers  to  deep  water;  hence  a  liberal  appropriation  is  urged 
20s 
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as  a  matter  of  economy  and  of  necessity  to  the  commerce  of  this  im- 
portant harbor. 

Pier  extension  is  to  be  continued  with  the  appropriation  asked  for  the 
fiscal  year  ending  June  30,  1887. 

Jnl.rl,  1884,  amount  available $344  04 

Amount  appropriated  by  act  approved  July  5,  1884 , 28, 000  00 

28,344  04 
July  1, 1885.  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1, 1884 7,070  11 

July  1,  1885,  amount  available 21,273  93 

r  Amount  (estimated)  required  for  completion  of  existing  project 112,  (KK)  00 

I  Amount  that  can  be  prolirably  expended  in  fiscal  year  ending  June  30, 1887    60,000  00 
]  Submitted  in  c  mpliance  with  requirements  of  section  2  of  river  and 
t     harbor  acts  of  1»)6  and  1867. 

(See  Appendix  H  11  1(>.) 

17.  Port  Washington  Harbor^  Wisconsin,— The  natural  channel  at  the 
mouth  of  the  Sauk  River  was  narrow,  and  at  the  shoalest  point  had  a 
depth  of  but  1  foot  of  water. 

Tlie  project  for  the  improvement  of  the  harbor,  adopted  in  1869  and 
modified  in  1870  and  1876,  was  for  the. formation  by  dredging  of  two 
interior  bat^ins,  having  a  combined  area  of  about  5^  acres,  witb  a  depth 
of  12  feet,  and  a  channel  of 'the  same  dei)th  connecting  them  with  the 
lake,  the  channel  entrance  to  the  basins  to  be  north  of  the  mouth  of  the 
Sauk  River,  inclosed  between  two  piers,  so  constructed  that  (he  flow  of 
the  river  should  be  separated  from  the  chanueh  and  that  the  debris 
brought  down  by  freshets,  instead  of  shoaling  the  channel,  should  rein- 
fone  the  s<uith  pier 

Expt^nditures  during  the  fiscal  year  ending  June  30,  1885,  have  been 
$7,679.11,  and  liave  resulte<l  in  building  600  feet  of  superstructure,  350 
feet  on  the  north  pier  and  250  feet  on  the  south  pier,  and  in  the  re- 
moval from  the  channel  of  16,513  cubic  yards  of  material  by  the  United 
States  dredges,  making  a  depth  of  not  less  than  12  feet,  with  a  width 
rarying  from  35  to  110  feet. 

Up  to  June  30, 1885,  $162,118.61  had  been  expended  in  this  improve- 
ment, in  constructing  a  north  and  a  south  pier,  respectively  870  and 
1,226  feet  in  length, and  aboutiOOIinearfeetof  revetment  along  the  north 
bank  of  the  river,  extending  to  the  inner  end  of  the  south  iner;  also 
in  the  formation  by  dredging  of  two  interior  basins,  with  an  area  of  2f 
an<l  3  acres,  respectively,  with  an  available  depth  of  from  8  to  12  feet, 
and  in  making  a  channel  75  feet  wide  and  10  feet  deep,  extending  be- 
tween the  piers  from  the  basins  to  the  lake. 

Dredging  is  still  in  progress. 

The  appropriation  a^ked  for  the  year  ending  June  30, 1887,  is  for  the 
purpose  of  compl«*ting  the  project  and  making  necessary  repairs  to  the 
old  work  and  dredging. 

July  1,  l'^4.  amonnt  available $60  50 

Amount  appropriated  by  act  approved  July  5,  1884 10,  WKI  00 

~0^u6olo 
July  1. 1885,  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 
liabihties  July  1,  1884 7,679  11 

July  1, 1885,  amonnt  available 2.381  39 

(  Amonnt  (estimated  )  required  for  completion  of  existing  project 17, 000  00 

I  Amount  that  can  be  protitabiy  expended  in  fiscal  year  ending  June  30,1887    17, 000  00 
\  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  186(5  and  1867. 

(See  Appendix  H  H  17.) 


Digitized  by 


Google 


RIVEE  AND  HAEBOE  IMPROVEMENTS.  307 

EXAMINATIONS  ANB  SURVEYS  FOR  IMPROVEMENT  TO  COMPLY  WITH 
REQUIREMENTS  OP  THE  RIVER  AND  HARBOR  ACT  OF  JULY  5, 
1884. 

It  appearing,  after  preliraiuarv  examination  by  the  local  engineer, 
that  the  localities  were  worthy  of  improvement  by  the  General  Govern- 
ment, Lieutenant-Colonel  Barlow  was  charged  with  the  following,  reports 
upon  wbicb  were  transmitted  to  Congress  and  printed  as  House  Ex. 
D(ic.  No.  89,  Forty-eighth  Congress,  second  session  : 

1.  Lac  la  Belle  Harbor^  Michigan, — (See  also  Appendix  H  H  18.) 

2.  Axhlaud  Harbor  An  Ashland  Bay,  Lake  Superior, — (See  also  Appen- 
dix U  H  19.) 

CONSTRUCTION  OP  HARBOR  OF  RKFUGE,  MILWAUKEE  BAY — IMPROVE- 
MENT OF  THE  HARBORS  OF  MILWAUKEE,  RACINE,  KENOSHA,  AND 
WIUKEGAN— IMPROVEMENT  OF  FOX  AND  WISCONSIN  RIVERS. 

Officer  in  charge,  Capt.  W.  L.  Marshall,  Corps  of  Engineers. 

1.  Uarhor  of  Refuge  at  MiltrauJcee  Bay,  Wisconsin. — The  project  for 
tbi8  barhor  was  approved  in  1881,  and  contemplates  the  formation  of 
an  artiflcial  harbor  by  inclosing  a  portion  of  Lake  Michigan  within  an 
ODter  hn'akwater  of  crilvwork  upon  a  stone  foundation.  The  harbor 
^ill  fnrnigh  417  acres  of  safe  mooring-ground  beyond  the  18  foot  curve, 
ami  about  twice  this  area  beyond  the  12-foot  curve. 

^nrk  was  began  in  1881,  and  up  to  June  30,  1885,  there  has  been  ex> 
peudeil  on  this  work  $219,777.45,  resulting  in  the  completion  of  ^,050 
feet  «f  the  breakwater,  except  superstructure,  which  is  but  partially 
completed. 

During  the  fiscal  year  ending  June  30, 1885,  the  east  arm  of  the  break- 
water was  extended  6(K)  feet  and  superstructure  commenced  over  Cribs 
3(>  to40and  built  to  the  height  of  2  J  feet  above  datum.  It  is  to  be  raised 
to  B  feet  above  datum. 

The  available  balance  at  the  close  of  the  fiscal  year  will  be  expended 
in  sinking  one  additional  crib  50  feet  long,  in  com[)leting  the  super- 
Birncture  over  the  north  arm  of  the  breakwater,  and  in  lighting  and 
maintaining  the  work  until  the  funds  are  exhausted  or  until  further 
appropriations. 

Tilt*  fundrt  asked  for  the  fiscal  year  ending  June  30,  1887,  are  to  be 
applied  to  the  extension  southward  of  the  east  arm  of  the  breakwater. 

The  harbor  will  now  begin  to  be  available  as  a  harbor  of  refuge  for  a 
few  veMHels  during  northeast  storms,  and  it49  value  will  increase  as  the 
cast  ann  is  farther  extended. 

Jilj  It  l&^,»mouiit available $U,00ft  02 

AiDomii  appropriated  by  act  approved  July  5,  1884 ^5,000  00 

96,098  02 
Jnly  1,  ItjQS,  amoani  expended  dnring  fiscal  year,  exclusive  of 

^outanding liabilities  Jiilv  1,  1884 $60,876  07 

Jnly  1,  1Hq5,  oatotanding  liabHities 6,061  52 

6fi.937  59 

Jttly  1,  Idfi,  amonnt  avaUable , S»,  160  43 

(Aasoant  (estimated)  reAnired  for  completion  of  existing  project 515, 000  00 
Ajnonnt  thai  can  be  nroAtably  expended  in  fiscal  year  ending  J  nne  30, 1887  250,000  00 
%«Hifiltted  in  rompliance  with  requirements  of  section  2  of  river  and 
luurbor  aeU  of  lo^  and  ld67. 

(Sm  Appendix  III.) 
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2.  MiltcauJcee  Harbor,  Wiftconsin. — ^The  present  project  was  adopted 
in  1852,  aud  was  directed  to  securing  12  feet  of  water  at  the  entnince 
to  tbe  river,  and  to  protecting  this  channel  by  parallel  piers  Since 
that  date  a  channel  18  feet  in  depth  aud  of  safficient  width  ha«  been 
secured  by  expending  the  piers  and  dredging.  The  project  is  com- 
pleted. The  original  depth  of  water  at  the  mouth  of  the  river  was  at 
times  not  more  than  3^  feet. 

The  United  States  has  expended  upon  this  harbor  up  to  June  30, 
1885,  $275,157.28,  in  audition  to  $321,355.06  by  the  city  of  Milwaukee. 

During  the  fiscal  year  ending  June  30,  1885,  the  piers  have  been  re- 
paired as  needed,  where  damaged  by  collisions. 

The  present  available  funds  and  the  money  asked  for  the  fiscal  year 
ending  June  30,  1S87,  are  to  be  applied  to  the  maintenance  of  the  pres- 
ent piers  and  cbnnnel,  and  to  rei»lacing  the  superstructure  of  the  north 
and  south  piers,  built  in  1871  and  1872,  which  are  now  rotten. 

Jaly  1,1884,  amount  available $11, '245  S2 

Jnly  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstandlDg 
liabilities  July  1,  1884 1.554  93 

July  1, 1885,  amount  available 9,690  89 

{Amount  (estimated)  required  for  completion  of  existing  project :22,  UUU  00 
Amouut  that  cau  bo  profitably  expended  in  fiscal  year  ending  June  30, 1887    22, 000  00 
Submitted  in  compliance  ^ith  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  112.) 

3.  Racine  Harbor j  Wisconsin. — The  entrance  to  this  harbor  originally 
varied  in  depth  from  absolute  closure  after  storms  to  about  6  feet. 

The  present  project  was  adopted  in  1843,  and  contemjilated  originally 
a  channel  of  12  feet  in  depth,  maintained  by  dredging  between  parallel 
piers  extending  into  the  lake  from  the  river's  mouth.  The  piera  have 
since  been  further  extended,  and  the  depth  increased  by  dredging  to  16 
feet.  The  channel  has  again  deteriorated  until  now  there  is  less  than  13 
feet  of  water  in  the  channel  at  low  stages.  Dredging  is  necessary  wheu 
funds  are  available  therefor. 

There  has  been  expended  upon  this  harbor  up  to  June  30, 1885,  $220,- 
457.04.     , 

During  the  fiscal  year  ending  June  30,  1885,  the  superstructure  over 
340  feet  of  the  north  pier,  commencing  at  a  point  opposite  the  light-house 
crib  and  extending  eastward,  was  rebuilt  by  contract. 

The  funds  now  available  will  be  used  to  maintain  the  present  channel 
and  work. 

The  funds  asked  for  the  fiscal  year  ending  June  30, 1887,  are  to  be  ap- 
plied to  the  extension  of  the  south  i)ier,  as  explained  in  the  annual  re- 
port for  1883,  and  to  dredging  in  the  channel.  This  extension  is  not  ur- 
gent. The  dredging  is  necessary  now  to  restore  the  navigable  depth 
to  16  feet.  For  this  purpose,  and  to  maintain  existing  work,  an  annual 
appropriation  of  $8,000  will  be  required. 

July  1,  1884,  amount  available $2,^9  W 

Amount  appropriated  by  act  approved  July  5,  1884 7,000  U(» 

July  1,  1885,  amount  expended  during  fiscal  year,  excluBive  of  outstanding 
liabilities  July  1,  1884..... - 5,797  77 

July  1,  188S,  amount  available 3,562  18 
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(Amonut  (efltimated)  reqnired  for  completion  of  existing;  project $35, 000  00 
Amonnt  that  can  be  profitably  pxpend«<l  in  fiscal  year  ending  June  30, 1887    28, 000  00 
Sal>niitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  nnd  1867. 

(See  Appendix  1 1  3.) 

4.  Kenoftha  Harbor^  Wisconsin. — The  present  plan  of  improvement  by 
parallel  piers  and  dredging  was  first  directed  to. securing  a  channel  12 
feet  in  depth.  The  depth  of  water  in  the  channel  is  now  11.5  feet  avail- 
able. The  original  depth  was  4  feet  or  less;  sometimes  it  was  entirely 
closed.  It  is  now  intended  to  increase  this  depth  to  16  feet  or  more  by 
extending  the  piers  and  dre<lging. 

There  lias  been  expended  npon  this  harbor  up  to  June  30,  1885, 
$215,117.50. 

During  the  fiscal  year  ending  June  30,  1885,  the  superstructure  over 
the  outer  section  of  the  south  pier,  355  feet  in  length,  was  rebuilt  to  a 
height  of  5  feet,  its  width  being  20  feet. 

The  funds  now  avaihible  will  be  applied  to  the  maintenance  of  the 
present  channel  and  work. 

The  funds  askeii  for  the  fiscal  year  ending  June  30,  1887,  are  to  be 
applied  to  the  replacing  of  the  superstructure  over  415  linear  feet  of  the 
inner  section  of  the  south  pier,  to  pier  extension,  and  to  dredj;ing.  The 
pier  extension  is  not  urgent,  but  to  maintain  the  present  work  and 
channel  an  annual  appropriation  of  $8,000  is  necessary. 

July  1,  1884,  amount  available $949  38 

Amount  appropriated  by  act  approve<l  Jnly  5,  1884 5,  OoO  00 

5,949  38 
Joly  1, 1H85,  amonnt  expended  daring  fiscal  year,  exclusive  of  outstanding 
liabilities  Jnly  1,  18H4 4,113  31 

Jnly  1,  1885,  amount  available -. 1,836  07 

r  Amount  (estimated)  required  for  completion  of  existing  project 46, 000  00 

J  Amonnt  that  can  be  profitably  expeuded  in  fiscal  yea^ending  June  W,  1887    20, 000  00 
]  Submitted  in  conipliHuce  with  requirements  of  section  2  of  river  and 
I    barbt>r  acts  of  18(56  and  1867. 
(See  Appendix  I  I  4.) 

5.  WauJcegaji  Harbor^  Illinois, — The  present  project  was  adopted  in 
1880,  aud,  as  since  modified,  consists  in  excavating  a  small  basin  in  low 
ground  between  the  lake  and  bluffs  to  form  the  harbor,  and  in  dredging 
an  entrance  between  parallel  piers  from  the  lake  to  this  basin. 

The  harbor  here  is  to  be  created  upon  a  shallow  exposed  coast,  and 
will  not  begin  to  be  available  for  commercial  X)urposes  until  the  piers 
can  be  sufficiently  extended  into  the  lake  to  allow  the  entrance  to  be 
dredged  with  hope  of  permanency,  and  the  basin  excavated. 

There  has  been  expended  on  this  harbor  up  to  June30, 1885,  $64,245.84. 

During  the  year  ending  June  30,  1885,  the  north  pier  has  been  ex- 
tended into  the  lake  208  linear  feet,  and  piles  purchased  and  stored 
sufficient  to  complete  this  pier. 

It  18  proi)Osed  to  apply  the  balance  now  available  to  the  completion 
of  32  linear  feet  of  the  north  pier  and  to  the  maintenance  of  existing 
work. 

The  amount  asked  for  the  year  ending  June  30,  1887,  is  needed  to 
complete  the  pier-work  at  the  entrance  to  the  basin,  and  for  dredging 
in  the  entrance  and  basin.  The  work  is  very  much  exposed,  and  it  is 
advisable  for  the  sake  of  economy  to  proceed  rapidly  with  it.  The  ad- 
vance of  the  fore-shore  and  the  filling  in  with  drifting  sand  is  rapid. 
The  cost  will  be  materially  increased  by  delay,  and  the  work  already 
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doDe,  being  of  wood,  will  deteriorate  without  benefit  therefrom  if  not 
made  available  by  sufficient  progress. 

Tbe  estimated  cost  of  the  work  to  be  done  is  $91,000,  excluding  pres- 
ent balances. 

July  1,  lfc^84,  aiDOUDt  available $798  94 

Auiuuut  appropriated  by  act  approved  July  5,  1cj84 20, 000  00 

20, 798  54 
July  1, 1HK5,  a  run  II  nf  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  18t<4 15,044  38 

J uly  1,  1885,  amount  available 5, 754  16 

f  Amount  (estimate*  d)  required  for  completion  of  existing  project 91,000  00 

I  Amount  tliat  can  be  profitably  expended  in  tiscal  year  eudiug  June  30, 1887  75, 000  00 
j  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  IHtiti  and  1867. 

(See  Appendix  1 1  5.) 

6.  Fox  and  Wisco^isin  rivers^  Wisconsin. — The  works  for  the  imi>rove- 
ment  of  the  Fox  and  Wisconsin  rivers  were  purchased  by  the  United  States 
from  the  Green  Bay  and  Mississippi  Canal  Company  in  1872.  These 
woiks  were  all,  except  one  stone  loc^k,  temporary  structures,  many  of 
them  in  bad  condition.  There  was  no  low-water  navigation  on  the  Upper 
Fox,  and  on  the  Lower  Fox  navigation  was  unceitaiu. 

The  adopted  project  contemplated  the  replacing  of  the  temporary 
structures  with  permanent  works,  the  construction  of  five  additional 
stone  locks  on  the  Upper  Fox,  and  widening  and  deepening  the  chan- 
nels throughout  the  river  and  canals  to  6  feet  depth  and  100  feet  width. 
The  estimate,  including  the  Wisconsin  lliver,  made  in  1874  and  1876, 
was  $3,7  «5,663,  since  which  time  there  has  been  appropriated  $1,780,000, 
leaving  for  completion  of  the  adopted  project  $1,905,003. 

The  amount  expended  on  the  improvement  of  the  Fox  and  Wisconsin 
rivers  from  1807  to  date  is  $2,480,562.85,  and  for  operating  and  care  of 
canals  and  other  works  of  navigation  applied  to  Fox  and  Wisconsin 
rivers  during  the  fiscal  year  ending  June  30,  1885,  $46,687.40. 

The  result  of  this  expenditure  has  been — 

1.  On  the  Fox  hirer. — The  construction  of  thirteen  new  locks  of  stone ; 
twelve  dams,  four  of  which  are  temporary ;  twelve  cut-ofts ;  10  miles  of 
canals  dredged  and  deepened ;  stone  cut  for  one  additional  lock  and 
for  sluice  ways  and  abutments  of  one  dam.  Over  2,000,000  cubic  yards 
of  material  have  been  dredged  from  the  Upper  Fox,  and  all  temporary 
structures  repaired  and  maintained  in  working  order.  The  navigation 
has  thus  been  made  con  in  nous  throughout  the  season  from  Portage  to 
Green  Bay,  there  being  3  feet  navigation  ou  the  Upper  Fox  and  5  feet 
on  the  Lower  Fox,  except  at  the  entrance  to  Lake  Winnebago,  where 
there  is  only  4J  feet. 

The  old  locks  are  fast  becoming  unserviceable,  demanding  in  some 
cases  immediate  extensive  repairs  or  replacement. 

There  remain  to  be  built  twelve  locks,  eight  dams,  five  guard-locks, 
weirs,  or  sluices  in  all  dams  not  provided  with  them,  deepening  uavi" 
gatiou  to  6  feet  throughout  and  widening  the  channels  to  100  feet,  erect- 
ing lock-tenders'  dwellings,  and  strengthening  and  paving  canal  banks. 

2.  On  the  Wisconsin  River. — The  method  adopted  has  been  to  contract 
the  channel-way  by  wing-dams  of  brush  and  stone  to  give  increased 
depth  by  concentrating  the  water  and  by  scour  due  to  the  increased  cur- 
rents. To  date,  108,312  linear  feet  of  wing-dams  have  been  constructed 
over  a  distance  of  50  miles,  of  which  a  section  9.2  miles  in  length  below 
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Portage  has  been  completed.  The  result  has  been  an  increased  depth 
of  navigation  wherever  the  works  have  been  applied.  There  is  not  now, 
nor  has  there  been  any  regnlar  navigation  of  the  Wisconsin  River,  due 
to  the  prevalence  and  shifting  nature  of  the  sand  bars,  and  the  conse- 
quent lack  of  any  defined  channel  for  considerable  distances. 

The  general  subject  of  the  improvement  of  the  Fox  and  Wisconsin 
rivers  has  been  referred  to  the  Board  of  Engineers,  who  have  not  yet 
announced  any  final  conclusions.  Thenecessary  additional  observations 
are  now  being  taken  for  the  Board. 

During  the  i)ast  year  the  following  work  has  been  done: 

1.  Wisconsin  River. — !No  work  has  been  done  towards  completing  the 
improvement.  Eight  of  the  dams  were  repaired,  and  brush  and  stone 
collected  for  the  repair  of  the  remainder  of  the  dams  on  the  improved 
section  below  Portage,  preparatory  to  the  work  of  the  observation 
party  thereon. 

2.  Fox  River. — On  the  Upper  Fox  the  work  was  restricted  to  timely  re- 
pairs to  plant  and  to  maintaining  existing  navigation  by  timely  repairs 
to  mechanical  structures  and  the  dredging  of  bars,  and  operating  the 
locks. 

On  the  Lower  Fox  operations  during  the  year  were  confined  to  mak- 
ing repairs  to  locks,  dams,  and  canal  banks;  to  deepening  channels  by 
ro<*.k  excavation  and  dredging;  to  quarrying  stone  for  locks  and  dams, 
and  to  making  repairs  to  boats  and  dredges. 

Navigation  was  maintained  during  the  season  of  navigation  in  1884, 
except  at  Menasha,  where  the  lock  was  necessarily  closed  for  re])airs 
October  23,  1884.  Navigation  was  resumed  May  11,  1885,  throughout 
the  line  and  maintained  to  the  close  of  the  fiscal  year. 

The  work  on  the  Fox  and  Wisconsin  rivers  during  the  last  fiscal  year 
has  been  nnder  the  river  and  harbor  act  of  August  2,  1882,  and  un- 
der section  4  of  the  act  of  July  5,  18^,  providing  for  the  operating  and 
care  of  canals  and  other  works  of  navigation.  The  specific  appropria- 
tion contained  in  the  river  and  harbor  bill  approved  July  5,  1884,  has 
not  been  made  available,  awaiting  the  result  of  legal  proceedings  under 
the  proviso  attached  to  the  act,  authorizing  the  purchase  of  the  neces- 
sary- sites  for  the  Menasha  Dam,  which  matter  is  still  pending  with  a 
prospect  of  immediate  settlement. 

For  the  fiscal  year  ending  June  30, 1886,  it  is  proposed  to  apply  the 
fnnds  available  and  to  become  available  nnder  the  specific  appropria* 
tions  to  the  purchase  of  sites  for  the  Menasha  Dam,  and  for  carrying 
out  the  provisos  attached  tj  the  river  and  harbor  acts  of  August  2, 1882, 
and  July  5,  1884,  items,  Fox  and  Wisconsin  rivers ;  to  the  reconstruc- 
tion of  the  Menasha  Dam  and  widening  of  the  !Neenah  Channel  as  rec- 
ommended in  the  report  of  the  Board  of  Engineers  dated  September  17, 
18S4,  approved  by  the  Secretary  of  War  December  10,  1884 ;  to  deep- 
ening by  rock  excavation  and  dredging  the  channel  at  the  entrance  to 
the  Menasha  Outlet  to  Lake  Winnebago,  and  to  deepening  and  widen- 
ing the  Menasha  Canal. 

The  funds  asked  for  the  year  ending  June  30, 1887,  are  for  the  fur- 
therance of  the  approved  project  as  far  as  it  relates  to  the  Fox  River 
below  Montello,  Wis. 

Under  the  continuous  appropriation  for  operating  and  care  of  canals 
and  other  works  of  navigation,  it  is  proposed  to  thoroughly  repair  the 
old  locks  on  the  Upper  Fox ;  to  maintain  existing  navigation  by  timely 
repairs  to  old  locks  until  replaced  by  new,  and  to  continue  the  repairs 
of  works  that  have  already  been  completed  and  used,  injured  by  the 
extraordinary  flood  of  1881. 
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Joly  1,  1884,  amoaDt  available 666,903  31 

Fuf  1  sold  to  officers,  deposited  to  credit  of  appropriation 105  00 

Amount  appropriated  by  act  approved  July  5,  1884 160, 000  00 

25^7,008  31 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  lo84 51,332  93 

July  1,  1885,  amount  available 175,675  38 

r  Amount  (estimated)  required  for  completion  of  existing  project 1,965,(563  00 

j  Amount  thnt  can  be  profitably  expentlcd  fiscal  year  ending  June  30, 1887    300,  OOO  ,00 
\  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

Oi>erat]'Ti^  and  care  of  canals  and  other  works  of  navigation  applied 
to  Fox  and  Wisconsin  rivers,  Wisconsin. 

Amount  appropriated  by  act  approved  July  5,  1884 Indefinite. 

July  1, 18H5,  amonnl  expended  during  fiscal  vear,  exclusive  of  outstanding 

liabilities  July  1,  1884 $46,687  40 

Approved  estimate  for  expenditure  in  fiscal  year  ending  June  38,  1886  ...     42, 304  00 

(See  Appendix  1 1  6.) 

IMPROVEMENT  OP  THE  HARBORS  OF  CHICAGO  AND  CALUMET,  ILLI- 
NOIS—IMPROVEMENT  OF  ILLINOIS  AND  CALUMET  RIVERS— SURVEY 
FOR  HENNEPIN  CANAL,  AND  FOR  THE  ENLARGEMENT  OF  THE  ILLI- 
NOIS AND  MICHIGAN  CANAL. 

Officer  in  charge,  Maj.  W.  H.  H.  Benyaurd,  Corps  of  Engineers  (tem- 
porarily in  charge  i)f  Capt.  Thos.  H.  Handbory,  Corps  of  Engineers* 
from  December  19,  1884,  to  end  of  the  fiscal  year). 

1.  Chicago  Harbor^  Illinois. — The  project  of  improvement  now  in 
courNe  of  execution  at  this  harbor  was  adopted  in  1870  and  modified  in 
1878.  The  objects  sought  are,  first,  the  formation  of  an  outer  harbor 
adjoining  the  entrance  to  the  Chicago  River,  and  designed  also  to  fur- 
nish increased  commercial  facilities  by  relieving  the  river  from  its  over- 
crowded condition  ;  second,  the  creation  of  a  harbor  of  refuge,  affording 
a  good  anchorage  in  deep  water,  and  safe  access  to  the  harbor  and 
river. 

The  amount  expended  upon  the  work  for  harbor  at  Chicago  since 
1870  is  $1,316,549.87,  and  has  resulted  in  the  completion  of  the  outer 
harbor  (excepting  the  dredging  necessary  to  afford  the  contemplated 
depth  of  16  feet)  and  the  completion  ot  3«836  feet  of  the  exterior  break- 
water, with  the  exception  of  the  superstructure  on  the  easterly  end 
thereof.  In  addition  to  needed  repairs  the  material  now  on  hand  and 
contracted  for  will  complete  the  superstructure  on  the  easterly  end  of 
the  breakwater,  and  will  be  sufficient  for  the  construction  of  ten  addi- 
tional cribs. 

To  carry  on  the  work  of  building  and  sinking  these  ten  cribs,  raising 
the  superstructure  of  the  entire  work,  and  dredging  in  the  outer  har- 
bor, the  sum  of  $225,000  will  be  required. 

July  1,  1884,  amonnt  available $7,104  69 

Ainouut  appropriated  by  act  approved  July  5,  1884 100, 000  OO 

Received  December  4, 1H84,  on  account  of  judgmenty  schooner  Two  Fannies  77  7& 

107,182  45 
July  1, 1875,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $79,127  07 

July  1,  1885,  outstanding  liabilities 23,632  00 

102,759  07 

July  1,  1885,  amount  available 4,423  38 
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(Amonnt  (estimated)  reqnirAil  for  completion  of  existing  project $284,000  OO 
Amonnt  that  can  be  pnifitably  expended  in  fiscal  year  ending  Jnne  30, 1887  225,000  00 
8abinitti*d  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acto  of  186C  and  1867. 

(See  Appendix  J  J  1.) 

2.  Calumet  Harbor^  IIHhois. — The  present  project  for  the  improve- 
ment of  this  harbor  hats  for  its  object  the  creation  and  maintenance  of  a 
channel  300  feet  wide  and  16  feet  deep,  from  Lake  Michigan  to  Calumet 
Biver. 

The  amount  expended  in  the  execution  of  this  project  to  June  30^ 
1885, j8  t;380,774.4l;  5,360  feet  of  pier- work  have  been  completed,  and 
384,376  cubic  yards  of  material  have  been  dredged  from  the  channel. 
Daring  the  past  season  the  south  pier  was  extended  200  feet,  and  748^ 
liDear  feet  of  revetment  was  rebuilt. 

The  appropriation  of  $Jl,40()  asked  for  is  to  be  applied  to  extending 
the  south  pier,  and  to  the  repair  and  prewervation  of  the  existing  piers.. 

The  officer  in  charge  in  a  communication  to  this  office  of  December  3^ 
1884,  which  was  transmitted  to  Congress,  printed  in  House  Ex.  Docr 
Ko.  36  of  the  last  session,  called  attention  to  the  extension  of  the  north 
shoreline  caused  by  deposits  of  slag,  &c.,  from  the  works  of  the  North 
Chicago  Rilling  Mills.  These  depoMts,  if  continue<l,  will  call  for  a 
inriber  extension  of  the  piers,  and  additional  appropriation  will  have  to 
he  made  by  Conjjress.  Whereas  if  they  were  discontinued,  it  is  believed 
that  no  further  appropriation  need  be  inatle  except  that  now  called  for, 
and  Hinall  amounts  occiisionally  to  preserve  the  work,  and  maintain  the 
dredged  channel  in  good  condition. 

Jnljl,  1HH4,  amount  available $245  61 

Amount  app^opriat4^d  by  act  approved  Jnly  5,  1884 20, 000  OO 

20,245  61 
J^ly  I,  IJ^,  amount  expended  during  fiscal  year,  excluaive  of  ontstanding 
liabilities  July  1,  1884. 19,»20  02^ 

Jttly  1, 1885,  amount  available 1,225  59 

/'Amonnt  (estimated)  required  for  completion  of  existing  project 21, 400  00 

)  AjBioant  that  can  be  pr*nt  ably  expended  in  fiscal  year  ending. J  nnertO,  1887    21,400  OO 
|8obinitted  in  compliance  with  requirements  ^of  section  2  of  river  and 
I    harbor  acta  of  1866  and  1867. 

(See  Appendix  J  J  2.) 

3.  Ulinoig  River^  Illinois. — Previous  to  the  adoption  of  the  present 
project  the  improvement  of  the  Illinois  River,  as  carried  on  b^'  the  Geu- 
«ial  Government,  consists  chiefly  in  constructing  wing-dams  and  dikes 
«od  ID  dredging  through  the  worst  bars. 

Tlieamonnt  expended  in  thatway  npto.»nne30, 1880,was$550,450.«55. 
^  Tlie  State  of  Illinois  has  constructed  two  locks,  each  75  feet  wide  by 
^  feet  long  between  gates,  situated  at  Henry  and  Copperas  creeks. 

The  present  proje(*/t  C4>ntemplate8  the  extension  of  this  slackwater 
*.r»rem  lOO  miles  below  by  the  construction  of  two  more  locks  and  dams, 
situated,  respectively,  at  La  Grange  and  Kampsville.  It  is  also  pro- 
P*«ed  to  dredge  the  channel  of  the  river  where  needed  from  the  State 
tock.  at  Copperas  Creek,  to  the  mouth  of  the  river. 

At  KamimTille  the  foundation  of  the  lock  is  completed,  but  f  e  coffer- 
«am  and  works  have  heen  flooded,  as  there  were  no  appropriations  for 
*  eotitlnuation  of  operations.  * 

Ai  La  Grange  the  foundation  of  the  lock  and  the  east  dam  abutment 
are  fitiishetl;  the  main  lock  walls,  except  the  upper  short  courses,  are 
c«>iiiplel«d,  and  Heveral  sections  of  dam  have  been  put  in.  With  the 
fand»  now  available  the  lock  walls  will  be  completed. 
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Tbe  amount  required  for  the  fiscal  year  eudiu^  June  30, 1887,  will  be 
expende<l  in  completing  work  at  La  Grange  and  in  purchasing  material 
and  operating  at  Kampsville. 

July  1,  1884,  amount  available f6, 135  14 

Amouut  appropriated  by  act  approved  July  5,  1884 100,000  Oq 

106, 135  1* 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstiiuding  liabilities  July  1,  18S4 $63,992  64 

July  1,  1885,  outstanding  liabilities 23,549  76 

87.542  40 

July  1, 1885,  amount  available 18,592  74 

r  Amount  (estimated)  required  for  completion  of  existing  project 700, 000  00 

J  Amount  that  can  be  profitably  expanded  in  fiscal  year  ending  Jupe30, 1887  350, 000  00 
I  Submitted  in  compliance  wi*th  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  3.) 

4.  Calumet  River^  lUiixois,  -Tlie  project  for  the  improvement  of.  this 
river  was  recoiiimended  by  a  Board  of  Engineer  Ofiicers  in  accordance 
with  certain  requirements  of  the  river  and  harbor  act  of  August  2, 1882. 
II  is  proposed  to  dredge  a  channel  200  feet  wide  and  16  feet  deep  from 
the  harbor  to  the  forks  of  the  river  at  Lake  Calumet,  ''  no  work  to  be 
undertaken,  ho\v<»ver,  until  the  right  of  way  shall  have  been  conveyed 
to  the  United  States  free  from  expense,  and  the  United  States  released 
from  all  liability  for  damages  to  adjacent  property  owners."  The  work 
will  be  commenced  so  soon  as  the  necessary  releases  required  have 
been  approved  by  the  Secretary  of  War.  The  ofiBcer  in  charge  states 
that  the  property  owners  along  the  lower  section  of  the  river  have  signed 
the' necessary  papers,  but  as  yet  few  releases  have  been  obtained  along 
the  upper  section.  Should  these  be  obtained,  he  states  that  an  addi- 
tional sum  of  $100,000  should  be  appropriated  for  the  purpose  of  pur- 
chasing a  plant  and  continuing  the  work  as  proposed. 

July  5,  1884,  amount  appropriated $50,000  00 

July  1,  1885,  amount  available 50,000  00 

r  Amount  (estimated)  required  for  cc^npletion  of  existing  project 175,000  00 

!  Amount  that  can  be  jirotitably  expen<led  in  fiscal  year  ending  June  30, 1887  100, 000  00 
;  Submitt'ed  in  compliance  with  requirements  of  section  2  of  river  and 
I      harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  4.) 

Surveys  for  the  Hennepin  Canal  and  the  enlargement  of  the  Illinois  and 
Michigan  Canal, — Some  necessary  work  was  done  upon  the  maps  of  the 
«urvey,  which  were  unfinished  at  the  time  the  reports  were  rendered. 

Jnly  1,1884.  amount  available $9,010  92 

July  I,  18H5,  amount  expended  during  fiscal  year,  exclusive  of  oatstanding 
liabilities  July  1,  1884 739  41 

July  1, 1885,  amount  available 8,271  51 

(See  Appendix  J  J  5.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPBOVEMENT  TO   COMPLY  WITH 
BEQUIBEMENTS   OP   THE    BIVEB    AND    HABBOB    ACT    OF    JULY     5, 

1884. 

The  following  localities  were  examined  by  the  local  engineer  iu  charge 
and  not  recommended  for  improvement: 

1.   Wolf  LakCj  Indiana. — (See  Appendix  J  J  6.) 
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2.  For  ship-canal  from  Calumet  River  to  Lake  Calumet,  Illinois. — (See 
Appendix  J  J  7.) 

Reports  ou  the  above  were  tranamitted  to  Confjress  and  printed  in 
House  Ex.  Doe.  No.  71,  Forty -eighth  Congress,  second  session. 

And  it  appearing,  after  preliminary  examination  by  the  local  engi- 
neer, that  the  locdity  was  worthy  ot  improvement  by  tlie  General  Gov- 
ernment, be  was  charged  with  and  completed  the  following: 

1.  Calumet  River ,  Illinois,  from  a  point  Haifa  mile  east  of  Hammond  to 
the  forks  of  the  river. — (See  Appendix  J  J  8.) 

IMPROVEMENT  OF  HARBORS  ON  THE  EASTERN  SHORE  OF  LACE  MICH- 
IGAN AND  OF  GRAND  RIVER  BELOW  GRAND  RAPIDS. 

OflScer  in  charge,  Capt.  D.  W.  Lockwood,  Corps  of  Engineers. 

1.  Charlevoix  Harbor,  Michigan. — The  average  width  of  the  original 
channel  of  entrance  was  75  feet ;  the  depth  varied  froui  2  to  6  feet.  Tiie 
present  project  for  its  improvement,  adopted  in  1868  and  revised  in 
1875  and  1876,  is  to  dredge  a  channel  100  to  150  feet  wide  to  a  depth  of 
12  fe^^t,  and  to  protect  both  sides  with  close  piliug.  This  was  modirted 
in  1876  by  substituting  crib  woik  for  pile  piers.  The  amount  expended 
to  June  30,  1884,  was  $59,078.63,  and  resulted  in  obtaining  a  channel  of 
navigable  width  and  12^  feet  mid-depth  between  the  piers,  and  about 
12  feet  in  the  narrow  channel  between  Kound  and  Pine  lakes.  The 
amount  expended  during  the  fiscal  year  euding  June  30,  1885,  was 
$6,228.47,  and  resulted  in  building  706  feet  of  pile  revetment  in  chan- 
nel connecting  Round  and  Pine  lakes  and  general  repairs  to  south  plank 
beam  revetment  in  lower  channel. 

The  available  depth  for  navigation  is  about  12  feet. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
euding  June  30, 1887,  is  to  be  applied  to  extending  the  south  pier  into 
Lake  Michigan  in  accordance  with  approved  project,  completing  the  re- 
vetment of  channel  between  Kound  and  Pine  lakes,  and  in  general  re- 
pairs to  piers  and  plank,  beam  revetments. 

July  1,  1884,  amonnt  available • $1,031  37 

Amonnt  appropriated  by  act  approved  July  5,  1884 lO,  00()  00 

11,031  37 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

oiitstandiDg  liabilities  July  1,  1884 $3,003  58 

July  1,  lfc85,  outstanding  liabilities 3,224  89 

6,228  47 

July  1,  1886,  amount  available 4,802  90 

Amount  (estimated)  required  for  completion  of  existing  project 115,000  00 

^  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    50, 000  00 
\  Submitted  iu  compliauce  with  requirements  ef  section  2  of  river  and 
{     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  1.) 

2.  Frankfort  Harbor,  Michigan. — The  natural  channel  of  entrance  to 
this  harbor  was  not  more  than  from  3  to  4  feet  deep. 

The  present  project  for  its  improvement,  adopted  1866,  was  to  dredge 
an  outlet  tfarongh  a  strip  of  land  separating  Lake  Aux  Bees  Scies  from 
Lake  Michigan,  and  to  build  two  parallel  piers  200  feet  apart,  extend- 
ing from  12  feet  soundings  in  the  inner  lake  to  the  same  depth  in  Lake 
Michigan.  The  amount  expended  to  June  30,  1884,  was  $235,291.05, 
and  resulted  in  securing  a  channel  of  entrance  195  feet  wide  with  an 
available  depth  of  14  feet,  the  water  surface  being  1.8  feet  high. 
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The  amount  expended  during  the  fiscal  year  ending  Jane  30,  1886, 
was  $2,992.93,  and  resulted  in  rebuilding  from  the  water  surface  up-524 
feet  of  i)ile  revetment  and  refilling  same  with  edgings. 

The  available  depth  of  water  is  12^  feet.  The  amount  that  f'an  be 
profitably  «xi>endeil  during  the  fiscal  year  ending  June  30,  1887,  is  for 
pier  extension  in  accordance  with  approved  project  and  for  general  i-e- 
pairs. 

July  1,  1884,  amount  available ^,647  30 

Amouut  appropriated  by  act  approved  July  5, 1884 5, 000  00 

7,647  30 
July  1,  1885,  amount  expended  duriug  fiscal  y^ar,  exclnaive  of  outstanding 
liabilities  July  1,  1884 2,992  93 

July  1.  1885,  amount  available 4,654  37 

{Amount  (estimated)  required  for  completion  of  existing  project 80, 000  00 
Amount  that  can  be  protit  ably  expended  in  fiscal  year  ending  June  30, 18e^    50,000  00 
Submitted  in  c(mi])liance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  181)6  and  1867. 

(See  Appendix  K  K  2.) 

3.  Harbor  of  Refuge  at  Portage  Lake^  Michigan. — IS'o  natural  channel 
existed  prior  to  the  beginning  of  the  improvement.  The  project  for 
improvement  adopted  in  18.9  was  to  make  this  a  harbor  of  refuge,  with 
a  navigable  channel  300  feet  wide  and  not  less  than  18  feet  deep.  The 
piers  as  constructed,  however,  are  370  feet  apart.  The  amoun  t  expended 
to  June  30,  1884,  was  $49,416.81,  and  resulted  in  revetting  the  north 
side  of  the  channel  and  the  extension  of  the  revetment  by  pier- work 
into  Lake  Michigan  a  distance  of  525  feet  beyond  the  shore-line,  Also 
in  building  573  feet  of  pile  revetment  and  pier  on  the  south  side.  The 
depth  of  water  at  end  of  year  was  8  feet  in  the  channel.  The  amount 
expended  duriug  the  fiscal  year  ending  June  30,  1885,  was  $9,074.27, 
and  resulted  in  general  repairs  to  filling,  &c.,  in  north  pier,  in  dredging 
a  cut  50  feet  wide  and  12  feet  deep  between  the  piers,  and  excavating 
10,120  cubic  yards  of  sand  in  preparing  site  for  south  revetment.  A 
large  amount  of  material  was  also  purchased  with  which  to  build  the 
south  revetment. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  j^ear 
ending  June  30, 1887,  is  to  be  applied  to  pier  extension  and  dredging 
in  accordance  with  the  approved  project. 

July  1,  1884,  amount  available .-^ |5,583  19 

Amount  appropriated  by  act  approved  July  5,  1884 1*2, 500  00 

18,083  19 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1884 |7,296  98 

July  1,  1885,  outstanding  liabilities .' 1, 777  29 

9,074  27 

July  1, 1885,  amount  available 9,008  92 

(Amount  (estimated)  required  for  completion  of  existing  project 197, 500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1887  150,000  00 
Submitted  in  compliance  ^lih.  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  3.) 

4.  Manistee  Harbor^  Michigan. — A  narrow  channel  not  more  than  8  feet 
deep  was  obtained  at  this  harbor  by  the  slab-pier  built  l>y  local  enter- 
prise. 

The  present  project  for  its  improvement,  adopted  in  1866  and  modi- 
fied in  1870-'74,  was  to  afford  a  channel  of  entrance  of  navigable  width 
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not  less  tban  12  feet  deep.  The  amount  expended  to  June  30, 1884, 
was  $215,331.70,  and  resulted  in  securing  a  channel  180  feet  wide  at 
eutrauce,  with  an  available  depth  of  15  feet  between  the  piers,  the 
depth  on  the  bar  being  14  6  feet.  The  stage  of  water  at  the  time  was  1 
foi>t  hiffb.  The  amount  expended  during  the  fiscal  year  ending  June 
30, 1885,  was  $928.17,  and  resulted  in  making  general  repairs  to  north 
pier  aud  making  contract  for  placing  one  crib  on  pile  foundation  in  ex- 
teusiou  of  north  pier.  The  depth  of  water  available  for  vessels  up  to 
Manistee  Lake  is  about  12  feet,  although  between  the  piers  the  depth 
is  soaiewhat  greater.  The  amount  that  can  be  profitably  expended  dur- 
ing the  fiscal  year  ending  June  30,  1887,  it  is  proposed  to  apply  to  pier 
extension,  in  acconlauce  with  approved  project,  and  to  general  repairs 
of  piers  and  revetments. 

Jnly  1, 18IB4,  amount  avaUable $2,668  30 

Amoaut  appropriated  by  actapproved  July  5, 1884 10,000  00 

12,668  30 
jQly  1.  If^,  amoant  expended  daring  fiscal  year,  exdnsi  ve  of  outstanding 
liabilities  July  1,  1884 928  17 

Jolyl,18pj5,amoont  available •- 11,740  13 

I  Amount  (estiioat^d)  required  for  completion  of  existing  project 102, 7^  O  00 
Aoioont  that  can  be  profitably  expended  in  fiscal  year  endiufr  JuneSO,  1887    50, 000  00 
Submitted  in  ooni  pi  lance  with  requirements  of  section  2  of  river  and 
barber  acts  of  1S66  and  1867. 
(See  Appendix  K  K  4.) 

5.  LudingUm  Harbor^  Michigan. — The  channel  made  by  local  enter- 
prine  at  this  harbor  was  narrow  and  not  more  than  7  feet  deep.  The 
project  for  its  improvement,  auopted  in  1867,  was  to  afford  a  channel  of 
eutniuee  to  Fere  Marquette  Lake  oi  navigable  width  and  not  less  than 
^  feet  deep. 

The  present  project,  approved  January,  1885,  is  to  widen  the  entrance 
to  400  fV»et  b^-  building  a  new  south  pier  400  feet  south  of  the  present 
Berth  pier,  remove  the  present  south  pier,  and  dredge  the  channel  to 
a  depf b  of  18  feet. 

The  amount  exfiende^l  to  June  30, 1884,  was  $224,592.75,  aud  resulted 
in  securing  a  channel  about  200  feet  wide  and  14.3  feet  deep,  the  stage 
of  water  being  1.0  feet  high.  The  amount  expended  during  the  fiscal 
year  ending  June  30,  1885,  was  $4,705.63,  in  making  minor  repairs  and 
l^laciii^  one  crib  on  pile  foundation  in  extension  of  north  pier.  The 
dfpth  of  water  remains  about  the  same  as  last  year.  The  amount  that 
«ID  be  profitably  exi>ended  during  the  fiscal  year  ending  June  30.  1887, 
is  to  l>e  applied  to  buihiing  new  south  pier  and  dredging  in  accordance 
*ith  the  approved  project. 

Jnly  I,  IH?*4,  amount  available $1,592  25 

AaooDt  mpproprimted  by  act  approved  July  5,  1884 lu,  OOO  00 

,  ,  11.592  25 

-'ttly  1*  l^fi,  amount  expended  during  fiscal  year,  exclusive  of 

ofiunaiHliDg  liahimieu  July  1,  1884 $8:U  20 

Jaif  K  ldt&,  ooUtanding  liabilities 3,»74  43 

4,705  63 

-/»!/  1,  ltM5,amouQt  available 6.886  62 


.  ^^mmmMnt  (eatimated)  required  for  completion  of  existing  project 419, 185  20 

,  Amooni  that  can  be  protiUbly  expended  intiical  year  ending  June  30, 18.Sr  250,000  00 

BabtBiited  in  eompltance  with  requireiiieutd  of  section  2  of  river  and 
V     havfaoraeuof  1466  and  1867. 

(See  Appendix  K  K  5.) 
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6.  Penticater  Harbor ^  Michigan. — The  original  channel  of  entrance  was 
narrow,  and  not  more  than  4  feet  deep  in  its  shoalest  part.  The  present 
project  for  its  improvement,  adopted  in  1866,  was  to  afford  a  channel  of 
navigable  width,  and  not  less  than  12  feels  deep.  The  amount  expended 
to  June  30,  1884,  was  $189,996.36,  and  resulted  in  securing  a  channel  of 
navigable  width  with  a  depth  of  10.8  feet,  the  stage  of  water  being  1.5 
feet  high.  The  amount  expended  to  June  30,  1885,  was  $13,477.96,  and 
resulted  in  placing  one  crib  50  feet  long  by  30  feet  wide  on  pile  founda- 
ti<m  in  extension  of  north  pier,  in  general  repairs  to  piers  and  revet- 
ments, and  in  securing  a  depth  of  12  feet  between  the  piers.  Theamount 
that  can  be  profitably  expended  during  the  fiscal  year  ending  June  30, 
1887,  is  to  be  ap])lied  to  extending  the  south  pier  in  accordance  with 
approved  project,  and  to  general  repairs. 

July  1,  18H4,  amount  available $2,823  64 

Amoiin  t  appropriated  by  act  approved  July  5, 1884 15,  (K)0  00 

17,823  64 
July  1,  18H5,  anionut  expended  during  fiscal  year,  exclusive  of 

oiitHtanding  liabilities  July  1,  1884 $12,783  93 

July  1,  1885,  outstanding  liabilities 694  03 

13, 477  96 

July  1, 1885,  amount  available 4,345  6& 

f  Anionnt  (estimated )  required  for  completion  of  existing  project 55,  oOO  00 

■  Amount  that  can  be  profitably  expended  in  fiscal  yearen(lingjune30, 1887    40,000  00 
Submitted  in  compliance  ^'ith  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  6.) 

7.  White  River  Harbor^  Michigan, — The  old  channel  was  narrow, 
crooked,  and  too  shoal  to  accommodate  any  but  very  small  vessels. 
The  present  project  for  its  improvement,  adopted  in  1860,  was  to  afford 
a  channel  of  navigable  width  not  less  than  V2  feet  deep.  The  amount 
expended  to  June  30,  1884,  was  $*224,786.5«,  and  resulted  in  obtaining 
a  channel  of  navigable  width  and  11  feet  deep,  the  stage  of  wat^jr  being 
1.4  feet  high. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1885, 
was  $6,390.02,  and  resulted  in  rebuilding  the  superstructure,  over  752 
feet  of  pile  revetment,  and  in  general  repairs  where  needed.  The  depth 
of  water  remains  about  the  same  as  last  year.  The  amount  that  can 
be  profitably  expended  during  the  fiscal  year  ending  June  30,  1887,  is 
$50,000,  to  be  applied  to  pier  extension  in  accordance  with  approved 
project,  and  to  rebuilding  superstructure  on  pile  piers  and  revetments. 

July  1.  1884,  amount  available 12,763  44 

Amount  appropriated  by  act  approved  July  5,  1884 10,  OOi)  00 

12,763  44 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

ontstandiug  liabilities  July  1,  1884 f5,865  09 

July  1,  1885,  outstaudiuK  liabilities 524  93 

6,390  02 

July  1,  1885,  an^ount  available 6,373  42 

f  Amount  (estimated)  required  for  completion  of  existing  project 94,  *225  UO 

'  Amount  that  can  be  protitably  expended  in  fiscal  yearendiugJune  30, 1887    50,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  liver  and 
harbor  acts  of  1866  and  1867. 

(Bee  Appendix  K  K  7.) 
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8.  MttsJceffon  Harbor j  Michigan. — ^Tbe  original  channel  wrs  irregularly 
defined  by  slab-piers  which  gave  fair  access,  bat  a  bar  jast  at  tiie  end 
of  the  piers,  on  which  there  was  only  7  feet  of  water,  obstructed  naviga- 
tion. The  present  project  for  improvement,  adopted  in  1866,  was  to  ob- 
tain a  channel  of  entrance  of  navigal)1e  width,  imd  to  extend  the  piers 
over  the  bar  to  17  feet  soundings.  Modified  in  1880  so  as  to  serure  300 
feet  width  of  entrance.  The  amount  expended  to  June  30,  1884,  wan 
$]%,672.57,  and  resulted  in  secnring  a  width  of  entrance  of  300  feet, 
the  main  channel  inside  being  186  feet.  The  depth  of  water  was  16  feet, 
the  stage  of  water  being  1.3  feet  high.  The  amount  expended  during 
the  fisiial  year  ending  June  30,  1885,  was  $7,268.29,  and  has  resulte<l  in 
putting  sui>er8tructnre  on  250.8  feet  of  detached  north  pier  and  in  mak- 
ing general  repairs  where  needed.    The  depth  of  water  is  about  15  feet. 

The  amount  that  can  l>e  profitably  expen<led  during  the  fiscal  year 
ending  June  30, 1887,  is  to  be  applied  to  i>ier  extension  under  approved 
project  and  to  general  repairs. 

Jnljl,  18*<4,  amount  available $2,758  80 

Aiilbunt  appropriated  by  act  approved  July  5,  1884 20,  OOO  00 

Becei ved  by  sale  of  crib  to  Peutwater  Harbor 2, 008  63 

24,827  43 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

ootHtanding  liabilities  July  1,  1884 16,760  89 

July  1,  1««5,  outstanding  liabilities 507  40 

7,268  29 

July  1,  1P85,  amount  available.. 17,559  14 

( Amount  (estimated)  reqnired  for  completion  of  existing  project 1 13. 6.:5  00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  100, 000  00 
'l  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harb«ir  acts  of  18()6  anil  1876. 

(See  Appendix  K  K  8.) 

9.  Grand  Haven  Harbor^  Michigan. — The  natural  outlet  was  wide  but 
shoal,  the  water  being  only  9  feet  deep  in  the  best  course.  The  present 
project  for  its  improvement,  a<iopted  in  1866,  was  to  obtain  a  channel 
of  navigable  width  with  a  minimum  depth  of  18  feet.  The  amount  ex- 
pended to  June  30,  1884,  was  $443,037.72,  and  resulted  in  obtaining  a 
channel  of  entrance  400  feet  wide  and  18  feet  deep. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1885, 
was  $9.5G8.11,  and  resulte«l  in  rebuihling  from  the  water  line  up  802.5 
feet  ot  pile  revetment  and  filling  it  with  edgings  b  lilasted  with  stone, 
also  in  refilling  with  ballast  the  south  pier,  and  in  general  repairs.  A 
contract  is  now  in  force  for  placing  4  cribs  50  feet  long  by  30  feet  wide 
on  pile  foundation  in  extension  of  south  pier.  The  depth  of  water 
across  the  bar  at  present  is  18  feet,  but  the  depth  decreases  at  times  and 
will  do  80  until  the  piers  are  sufficiently  far  advanced. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1887,  in  to  be  applied  to  pier  extension  under  the  ap- 
proved project  and  to  making  general  repairs. 

Jnly  1,  1«84,  amount  available $1,328  43 

Amoaiit  appropriated  by  act  approved  July  5,  1884 > r>0, 000  00 

51,328  43 
July  I,  1SH5,  amount  expended  during  fiscal  year,  exclusive  of 

QatBtandiDgliabiUtiesJfilv  i,lt56A $9,448  11 

July  1,  ldd5,  oatstaudlng  liabilities 120  00 

9,668  11 

July  1, 1885,  amount  available 41, 7*30  32 
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{Amonnt  (estimated)  required  for  completion  of  existing  project $210,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  one  30, 1887  150,000  OO 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  IHd6  and  18C7. 

(See  Appendix  K  K  9.) 

10.  Grand  River,  Michigan. — The  portioDS  of  channel  below  Grand 
Eapids  to  be  im])roved  have  less  than  4  feet  depth  of  water  at  low  st»ge. 

The  original  project,  adapted  in  1881,  is  to  give  relief  to  light  naviga- 
tion by  securing  4  feet  depth  of  water  at  low  water  stage.  The  i)roject 
now  in  force  is  to  secure  a  4  feet  navigable  depth  by  dre<lging  to  4.5 feet, 

The  amount  expei.ded  to  June  30,  1881,  w^as  $24,613.96,  and  resnlted 
in  dredging  a  portion  of  the  channel  ab)ve  the  Lake  Shore  Railway 
Bridge.  The  amount  expended  during  the  fiscal  year  ending  June  30, 
1885,  was  $6,181.82,  and  has  resulted  in  making  a  detailed  survey  of  the 
river  from  the  head  of  navigation  to  a  point  ll^miles  down  stream,  and 
in  dredging  14,112  cubic  yards  of  material  from  the  channel,  the  depth 
of  cut  being  4.5  feet.  No  appropriation  is  asked  for  the  fiscal  year  end- 
ing June  30,  18^7.  • 

July  I,  1884,  amount  available $386  04 

Amonnt  appropriated  by  act  approved  July  5,  1884 25, 000  00 

25,386  04 
July  1, 1865,  amonnt  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1^«4 $3,718  97 

July  1,  1886,  outstanding  liabilities 2,462  85 

6. 181  82 

July  1,  1885,  amount  available 19,204  22 

(See  Appendix  K  K  10.) 

11.  Black  Lake  Harbor ,  Michigan. — The  channel  made  by  the  harbor 
board  of  the  city  of  Holland  was  narrow,  irregular,  and  only  5J  feet 
deep.  The  project  for  its  improvement,  adopted  in  1866  and  modified 
in  1873,  was  to  obtain  a  channel  of  entrance  of  navigable  width  and  not 
less  tluin  1'2  ft^et  deep.  The  nmouut  expended  to  June  30,  1884,  was 
$23  ,673.23,  and  resulted  in  obtaining  a  channel  of  navigable  width  and 
9  ieet  deep. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1885, 
was  $11,941.01,  and  resulted  in  rebuildiujr  a  part  of  the  superstructure 
of  the  north  pier  and  in  rebuihliiig  tlie  superstructure  over  591  feet  of 
the  south  pier,  besides  other  general  repairs.  The  depth  of  water  is 
about  11  feet. 

The  amount  that  can  be  profitably  expended  during  the  fijHsal  year 
ending  June  30,  1887,  is  to  be  applied  to  completing  the  harbor  under 
the  approved  pioject. 

July  1,  1884,  amount  available $942  08 

Amount  appropriated  by  act  approved  July  5, 1884 15,000  00 

15,942  08 
July  1, 1865,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1*J4 $11,471  88 

July  1,  18c5y  outstanding  liabilities 469  13 

11,941  01 

July  1,  1885,  amount  available 4,001  07 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river «and 
harbor  acts  of  186H  and  1867. 

(See  Appendix  K  E  11.) 
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12.  Savgainck  HarboTj  Michigan. — The  cbannel  oripfinally  made  by 
local  enterprise  was  narrow  and  not  more  than  7  feet  deej)  in  the  best 
water.,  The  project  for  its  improvement,  adopted  in  18l>9,  was  to  ob- 
tain a  channel  of  entrance  of  navigable  width,  with  a  minimum  depth  of 
10  feet. 

The  amount  expended  to  June  30, 1884,  was  $121,709.41,  and  resulted 
in  securing  a  narrow  channel  about  8  feet  deep.  The  amount  expended 
during  the  fiscal  year  ending  June  30,  1885,  was  $1,974.53,  and  has  re- 
sulted in  refilling  505  feet  of  the  old  south  pier  and  ballasting  it  with 
stone.  The  depth  remains  about  the  same  as  last  year,  about  11  feet 
across  the  bar.  The  amount  that  can  be  expended  during  the  fiscal 
year  ending  June  30,  1S87,  is  to  be  applied  to  securing  the  south  pier 
and  "  maintaining  the  existing  condition  of  the  improvement." 

July  1,  1884,  amount  available $1,729  59 

Aiuonnt  appropriated  by  act  approved  July  5,  1^84 4, 000  00 

5,729  59 
July  1. 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liLbilitiesJuly  1,  1884 1,974  53 

July  1,  1885,  amount  available 3, 75r>  06 

f  Amount  (estimated)  required  for  completion  of  existing  project 8,  UUO  00 

J  Amount  that  can  be  piotitablyexpendt'd  ill  fiHcal  year  ending  J  une30, 18-7      8,000  00 
]  Submitted  in  comjiliauce  with  requirements  of  section  2  of  river  and 
i     barber  acts  of  18t(}  and  1867. 

(See  Appendix  K  K  12.) 

13.  South  Haven  Harbor ^  Michigan. — The  channel  was  originally  made 
by  private  enterprise,  was  narrow,  and  not  more  than  7  feet  deep  in  the 
deepest  place.  The  jiresent  project  for  its  improvement,  adopted  in 
18(>6  and  modified  in  1879,  was  to  obtain  a  channel  of  entrance  of  navi- 
gable width,  not  less  than  14  feet  deep.  The  amount  expended  to  June 
30, 1884,  was  $166,658.39,  and  resulted  in  obtaining  a  channel  of  navi- 
gable width,  with  a  depth  of  9.5  feet  between  the  i)iers  and  a  depth  of 
10.5  feet  in  the  river  up  to  the  railway  bridge.  The  amount  exi)ended 
during  the  fiscal  year  ending  June  30,  1885,  was  $1,627.47,  and  resulted 
in  overhauling  and  refilling  447  feet  of  north  pier  and  210  feet  of  south 
pier.  The  depth  of  water  remains  about  the  same  as  last  year,  except 
that  a  slight  shoaling  at  outer  end  of  channel  was  observed.  The  amount 
that  can  be  profitably  expended  during  the  fiscal  year  ending  June  30, 
1887,  is  to  be  applied  to  pier  extension  and  dredging  in  accordance  with 
approved  project,  and  to  making  general  repairs. 

July  1,  1884,  amount  available $2,841  61 

Amount  appropriated  approved  by  act  July  6,  1884 7, 500  00 

12,841  61 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

I  outetandinKliabHities  July  1,  lrifcl4 $1,513  51 

July  1,  ltiS5,  oatataudiug  Uabilities 113  96 

1,627  47 

July  1,1885,  amount  available 8,714  14 

*  ~.  ^ 

(Amount  (estimated)  required  for  completion  of  existing  project 82, 500  00 
Amount  that  can  be  protir  ably  expended  iu  fiscal  year  ending  June  30, 1887    40, 000  00 
Submitted  in  compliauce  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  13.) 

14.  Saint  Joseph  Harbor^  Michigan. — The  natural  cbannel  was  abont 
250  feet  wide  and  12  feet  deep  at  the  entrance,  shoaling  to  9  feet  iu  the 
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river  above.  The  present  project  for  its  im])roveinent,  adopted  in  1866 
and  1874,  was  to  obtain  a  channel  of  entrance  of  navigable  width  and 
not  less  than  16  feet  deep.  The  amount  expended  to  June  30,  1884, 
was  $310,877.69,  and  resulted  in  securing  a  channel  of  entrance  of  about 
14  feet  depth,  a  canal  100  feet  wide,  with  a  depth  of  about  11^  feet,  and 
partial  revetment.  The  amount  expended  during  the  fiscal  year  ending 
June  30,  J  885,  was  $868.11  for  office  expenses  and  contingencies,  no 
work  having  been  done.  The  depth  of  entrance  to  the  harbor  is  about  the 
same  as  last  year.  The  depth  in  canal  is  11  feet.  The  amount  that  can 
be  profitably  expended  during  the  fiscal  year  ending  June  30,  1887,  is 
to  be  applied  to  rebuilding  the  north  pier,  resuperstructuring  the  south 
pier,  and  constructing  close-piling  wingdam  from  end  of  north  pier  to 
railway  bridge,  in  accordance  with  approved  project. 

July  1^  1884,  amonnt  available |6,235  31 

AmonDt  appropriated  by  act  approved  July  5,  1884 15, 000  00 

21,235  31 
Jaly  1, 1H85,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 868  11 

July  1,  1885,  amount  available 20,367  20 

{Amount  f  estimated)  required  for  completion  of  existing  project 51, 015  00 
Amount  tiiat  can  be  profitably  expended  in  fiscal  yeareuding  June30, 1887    51,000  00 
Submitted  in  compliance  'with  requirements  of  sectiou  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  14.) 

15.  New  Bvffalo HarboVy  Michigan. — In  charge  of  Maj.  J.  A.  Smith, 
Corps  of  Engineers,  to  July  16, 1884.  The  original  project  for  improve- 
ment, adopted  in  the  year  1857,  was  to  cut  a  channel  200  feet  wide  and 
12  feet  deep  through  the  sand-banks  between  Lake  Michigan  and  Lake 
Pottawatomie  and  revet  its  sides.  This  project  was  partially  carried 
out  in  1867,  but  recommended  to  be  abandoned  by  the  officer  in  charge, 
and  in  1868  by  a  Board  of  Engineers.  There  is  at  present  no  definite 
project  for  the  construction  of  a  harbor  at  this  place.  The  amount  ex> 
pended  to  June  30, 1884,  was  $82,270.11,  and  resulted  in  building  a  pile 
and  brush  pier  on  east  side  of  entrance  400  feet  long,  and  in  revetting  a 
portion  of  the  west  side  of  entrance.  The  channel  was  narrow,  crooked, 
and  had  a  depth  of  less  than  3  feet.  The  amount  expended  during  the 
fiscal  year  ending  June  30,  1885,  was  $729.89,  and  resulted  in  finishing 
the  outer  end  of  east  pier,  leaving  the  channel,  as  reported  for  June  30, 
1884,  with  a  depth  of  not  more  than  3  feet  at  the  entrance.  In  the  An- 
nual Report  for  1884  the  officer  in  charge  estimated  that  $150,000  would 
be  required  to  make  the  harbor  available  for  commercial  purposes. 

July  1, 1884,  amount  available $729  89 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 729  89 

(See  Appendix  K  K  15.) 

16.  Michigan  City  Earhor^  Indiana. — In  charge  of  Maj.  J.  A.  Smithy 
Corps  of  Engineers,  to  July  16,  1884. 

Outer  harbor. — Work  at  this  harbor  was  commenced  by  the  GU)vem- 
ment  in  1836. 

The  first  project  was  that  of  1857,  for  the  construction  of  a  break- 
water. Various  modifications  up  to  1870  provided  for  pier  extensions 
and  dredging  of  channel.  In  1870  a  project  for  an  exterior  harbor  was 
approved*  In  1882  a  project  for  an  exterior  breakwater  west  of  the 
harbor  entrance,  and  the  construction  of  a  pier  at  west  end  of  ex- 
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terioT  breakwater  of  outer  harbor,  was  adopted.  The  amount  expended 
to  June  30, 1884,  wa8  $769,482.12,  and  resulted  in  securing  a  channel  of 
entrance  with  a  depth  of  19  feet,  the  inclosing  of  the  exterior  harbor, 
with  the  exception  of  a  gap  of  160  feet  in  outer  breakwater,  and  the  con- 
struction of  250  feet  of  breakwater-pier.  The  <lepth  of  water  was  suf- 
ficient to  admit  the  largest  vessels  on  the  lakes.  The  amonnt  expended 
during  the  fiscal  year  ending  June  30, 1885,  was  $31,217.72,  and  has 
resulted  in  closing  the  gap  in  the  breakwater  and  the  extension  of  the 
breakwater  pier  100  feet.  The  depth  of  water  at  entrance  is  19  feet. 
The  amount  that  can  be  profitably  expended  during  the  fiscal  year  end- 
ing June  30, 1887,  is  to  be  applied  to  the  construction  of  the  west  ex- 
tenor  breakwater  and  the  completion  of  the  breakwater-pier  at  entrance. 

July  1,1884,  amonnt  available $4,628  47 

Amouiit  appropriated  by  act  approvedJaly  5,1884 40,000  00 

Received  from  sales 308  00 

44«936  47 
Jaly  1, 1885,  amonnt  expended  dnring  fiscal  year,  exclnsi ve  of 

ontstandingliabilitiesJnly  1,1884 |24,009  34 

July  1, 1885, ontstanding  liabilities  .-: 7,208  38 

31,217  72 

July  1,1885,  amount  available 13,718  75 

(Amount  ^estimated)  required  for  completion  of  existing  project 450,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  250, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

Inner  harbor. — ^The  site  of  the  present  inner  harbor  was  originally  a 
small  creek,  crooked  and  with  a  depth  insufficient  for  commercial  pur- 
poses. The  first  project  was  that  of  1870,  for  dredging  up  to  the  rail- 
road bridge.  In  1878  a  project  submitted  by  the  officer  in  charge  for 
extending  the  inner  harbor  up  Trail  Greek  by  dredging  was  adopted, 
the  cut  to  be  120  feet  wide  and  15  feet  deep,  and  the  city  to  revet  the 
cut.  The  amount  expended  to  June  30, 1884,  was  $84,482.15,  and  re- 
sulted in  obtaining  the  requisite  width  and  depth  for  a  distance  of 
7,000  feet  above  the  packing-house.  The  amount  expended  during  the 
fiscal  year  ending  June  30, 1885,  was  $4,483.16,  and  resulted  in  remov- 
ing 21,890  cubic  yards  of  material  between  the  packing-house  and  rail- 
way bridge,  deepening  the  channel  to  17  feet. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1887,  is  to  be  applied  to  continuation  of  dredging  accord- 
ing to  approved  project. 

Jaly  1,  1884,  amount  available |517  85 

Amount  appropriated  by  act  approved  J nly  5, 1884 10,000  00 

*  10,517  86 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1884 |3,779  07 

July  1,  1885,  outstanding  liabUities 704  09 

4,483  16 

July  1,1885,  amount  available 6,034  69 

(Amount  (estimated)  lequired  for  completion  of  existing  project 5, 000  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      6, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  K  16.) 
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EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT  TO  COMPLY  WITH 
REQUIREMENTS  OP  THE  RIVER  AND    HARBOR   ACT    OF  AUGUST  2, 

1882. 

1.  Plan  and  estimate  of  cost  of  a  harbor  of  refuge  at  LudingtaUj  Michi- 
gan.— ^The  report  of  a  Board  of  En^iueers  coustitutt'd  to  cooiply  with 
requiremeutH  of  the  river  aud  harbor  act  of  August  2,  1882,  was  sub- 
mitted to  Congress  January',  1885,  and  printed  as  House  Ex.  Doc.  No. 
74,  Forty-eighth  Congress,  second  session.    (See  also  Appendix  K  K 17.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  JULY  5, 
1884. 

The  following  locality  was  examined  by  the  local  engineer  in  charge 
and  not  recjommended  for  improvement: 

1.  Little  Traverse  Bay,  Michigan,  near  the  village  of  PetosJcey,  with  a 
view  to  constructing  a  harbor  of  refuge. — The  report  on  this  examination 
was  transmitted  to  Congress  and  i>riuted  in  House  Ex.  Doc.  No.  71, 
Forty-eighth  Congress,  second  session.    (See  also  Appendix  K  K  18.) 

IMPROVEMENT  OF  SAINT  MARY'S  RIVER — ENLARGEMENT  OF  AND  OP- 
ERATING SAINT  MARY'S  FALLS  CANAL — IMPROVEMENT  OF  CERTAIN 
HARBORS  ON  LAKE  HURON  AND  OP  SAGINAW  RIVER — CONSTRTTCTION 
OP  HARBOR  OF  REFUGE  ON  LAKE  HURON  AND  OF  ICE  HARBOR  AT 
BELLE  RIVER — RKPAIR  AND  PRESERVATION  OF  SAINT  CLAIR  FLATS 
CANAL— IMPROVEMENT  OF  DETROIT  RIVER. 

Officer  in  charge,  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers,  with 
Lieut.  H.  F.  Hodges,  Corps  of  Engineers,  under  his  immediate  orders, 
h  1.  Hay  Lake  Channel,  Saint  Mary^s  River,  Michigan.— -The  original  es- 
timates for  this  improvement  were  based  upon  a  project  for  a  channel 
300  feet  wide  and  17  feet  deep,  leaving  the  present  navigable  channel 
of  Saint  Mary's  River  at  Sugar  Island  Eapids  (about  2^  miles  below 
the  canal),  through  these  into  Hay  Lake,  and  then,  by  way  of  the  Mid- 
dle Neebish,  rejoining  the  present  navigable  channel  at  the  foot  of  Sugar 
Island,  thus  saving  a  distance  of  11  miles  and  obtaining  a  route  which 
it  is  practicable  to  mark  with  lights,  so  as  to  be  navigable  at  night,  a 
condition  impracticable  with  the  present  channel.  The  estimated  cost 
of  this  improvement  was  $2,127,292. 

This  project  was  subsequently  modified  to  increase  the  depth  of  the 
channel  to  19  feet,  and  it  is  now  proposed  to  further  modify  it  to  20  feet. 
These  modifications  will  necessarily  increase  the  cost,  but  not  to  such 
an  extent  as  might  be  at  first  supposed,  because  the  prices  at  whi€h  the 
most  difficult  part  of  the  work  can  be  done  are  lower  than  those  of  the 
original  estimates. 

The  estimated  cost  of  the  channel,  if  modified  as  proposed,  is  $2,- 
659,115. 

The  amount  thus  far  appropriated  for  the  work  is  $325,000,  and  the 
amount  expended  to  June  30,  1885,  including  all  determiued  outstand- 
ing liabilities,  $200,833.07,  which  has  been  applied  principally  to  exca- 
vation, under  contract,  at  Middle  Neebish,  to  surveys,  to  engineering 
and  office  expenses,  &c. 

The  available  balance  is  all  under  contract  up  to  June  30, 1885.  The 
amount  of  material  removed  from  Middle  Neebish  is  estimated  at 
253y844  cubic  yards.    Owing  to  the  distance  over  which  the  plant  oaa 
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lt>e  distiibnted,  a  large  amoaot  of  work  can  be  carried  on  at  the  same 
time,  and  the  sum  that  can  be  profitably  expended  during  the  fiscal 
year  ending  Jan«  30, 1887,  is  to  be  applied  to  continuing  the  excavation 
at  Middle  Neebish  and  beginning  operations  at  Sugar  Island  Bapids 
and  on  the  flats  at  the  lower  end  of  May  Lake. 

July  1, 1884,  amonnt  available |77,220  68 

Rect^ived  from  sale  of  fuel ^ 1^5  26 

Amount  appropriated  by  act  approved  July  5, 1884 1*25, 000  00 

202,255  94 
July  1. 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 |74,006  12 

July  1, 1885,  outstanding  liabilities 4,042  25 

78.048  37 


July  1,1885, amount  available 124.207  57 

Amonnt  (estimated)  required  for  completion  of  existing  project,  modi- 
fied as  proposed 2,334,115  00 

Amount  that  can  be  profitably  expended  fiscal  year  ending  June  30,1887      500,000  OO 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  1.) 

2.  Saint  Mary^s  Falls  Canal  and  River j  Michigan. — ^This  improvement, 
originally  projected  to  obtain  a  16  foot  navigation  between  Lakes  Sa- 
perior  and  Huron,  has  been  completed  accordingly,  at  a  cost  to  Jnne 
30,  1885,  of  $2,405,432.83. 

Statistics  show  that  the  commerce  using  this  route  is  increasing  so 
rapidly,  that,  if  it  continues  at  the  same  rate  for  five  years,  the  present 
lockage  system  at  the  canal  will  not  be  sufficient  to  pass  all  the  vessels. 

The  greatest  depth  advisable  to  obtain  in  the  canal  and  river  is  20 
feet,  because  that  can  be  effected  at  reasonable  cost.  Any  additional 
depth  is  not  likely  to  be  required,  because  a  channel  of  greater  depth 
couid  be  obtained  across  Lake  Saint  Clair  only  at  such  enormous  cost 
as  to  render  its  expediency  very  doubtful. 

A  necessary  part  of  the  plan  of  enlargement  is  the  increase  in  the 
capacity  of  Saint  Mary's  Falls  Canal,  including  its  lockage  system. 

It  is  now  proposed  to  give  the  canal  a  depth  of  20  feet,  and  replace 
the  present  "  old  locks,"  as  useless  under  the  changed  conditions,  by  a 
lock  having  21  feet  on  its  miter  sills,  a  lift  of  18  feet,  and  sufficient 
chamber  capacity  to  meet  all  possible  requirements  of  the  future. 

The  estimated  cost  of  these  improvements  is  $1,750,000,  and  an  ap- 
propriation of  $250,000  is  earnestly  recommended  with  which  to  begin 
the  work. 

Amonnt  (estimated)  leqnired  for  the  proposed  project $1, 750, 000  00 

Amount  that  can  be  profitably  expended  in  the  fiscal  year  ending  June 
30,1887 250,000  00 

(See  Appendix  L  L  2.) 

3.  Operating  and  care  of  Saint  Mary^s  Falls  Oanalj  Michigan. — Dur- 
ing the  past  year  the  canal  was  open  to  navigation  219  days.  It  was 
closed  December  10, 1884,  and  opened  May  6, 1885.  Five  thousand  six 
hundred  and  twenty -nine  vessels  and  rafts,  having  a  registered  tonnage 
of  2,981,786  tons,  and  carrying  2,870,728  tons  of  freight  and  44,533  pas- 
sengers, passed  through. 

The  staple  articles  transported  were  691,174  tons  of  coal,  36,829  tons 
of  copper,  1,334,802  barrels  of  flour,  14,130.448  bushels  of  grain, 
1,112,828  tons  of  iron  ore,  63,083  tons  of  pig  and  manufactured  i;'on. 
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131,132,000  feet  B.  M.  of  lumber,  129,452  barrels  of  salt,  and  187,216 
tons  of  unclassified  freight. 

The  expenses  of  operating  and  care  of  the  canal  for  the  fiscal  year 
were  $27,242.45  and  the  receipts  $546. 

The  estimated  amount  required  on  this  account  for  the  fiscal  year  end- 
ing June  30, 1886,  is  $32,000,  all  of  which  is  already  provided  for  by 
indefinite  appropriation. 

(See  Appendix  L  L  3.) 

4.  Dry  Dock  at  Saint  Mary's  Falls  Canal^  Michigan. — Under  the  pro- 
visions of  the  act  of  the  legislature  of  Michigan  in  accordance  with 
which  the  Saint  Mary's  Falls  Canal  was  transferred  to  and  received  by 
the  General  Government,  it  seems  to  be  obligatory  upon  the  CJnited 
States  to  construct  a  dry  dock  at  Sault  Ste.  Marie  (see  Annual  Report  of 
the  Chief  of  Engineers  for  1881,  Part  111,  pages  2267  et  seq.,  and  for 
1884,  Part  III,  pages  2030  et  seq.). 

Four  projects  have  been  discussed,  and  that  providing  "  for  a  dry-dock 
near  the  east  end  of  the  area  transferred  from  the  Fort  Brady  military 
reservation  to  the  canal  reservation  "  is  recommended  for  adoption. 

With  the  Annual  Report  for  1884  plans  and  estimates  were  submitted 
for  three  of  the  projects.  For  the  one  that  is  for  converting  the  upper 
chamber  of  the  old  locks  into  a  dry -dock  no  plans  and  estimates  were 
submitted,  as  it  was  deemed  inadmissible.  This  omission  is  now  sup- 
plied, in  obedience  to  the  requirements  of  the  act  of  July  5,  1884,  the 
estimate  amounting  to  $68,266. 

The  estimate  for  the  project  recommended  is  $323,872,  and  the 
amount  which  can  be  profitably  expended  during  the  fiscal  year  ending 
June  30,  1887,  is  $215,000,  of  which  $150,000  should  be  appropriated  by 
the  United  States  and  $65,000  (more  or  less)  transferred  by  the  State 
of  Michigan. 

(See  Appendix  L  L  4.) 

5.  Harbor  at  Cheboygan  Michigan. — The  project  for  the  improvement 
of  this  harbor  was  adopted  in  1871,  the  object  being  to  afford  a  chan- 
nel fioni  the  original  mouth  of  the  river  200  feet  wide  and  not  less  than 
14  feet  in  depth.  This  project  was  modified  in  August,  1882,  to  provide 
for  the  tleepeniug  of  the  basin  opposite  the  steamboat  landing  and  the 
entire  channel  to  the  15-foot  curve  in  the  Straits  of  Mackinaw,  thus 
niakin^::  the  dei)th  15  feet  for  the  full  width  of  200  feet. 

By  the  30th  of  June,  1883,  the  basin  had  been  deepened  to  15  feet, 
and  this  depth,  with  a  width  of  200  feet,  carried  down-stream  for  a 
width  ot  1 10  feet  a  further  distance  of  1,600  feet,  and  finally  a  cut  of  90 
feet  wide  to  the  outer  end. 

No  appropriation  was  made  for  the  fiscal  year  1883-'84  and  no  work 
was  done. 

The  sum  of  $5,000  appropriated  by  the  river  and  harbor  act  of  July 
5, 1884,  has  not  been  expended,  because  of  no  complaints  of  the  channel 
and  lor  the  reason  that  it  is  desirable  to  await  further  appropriations 
before  resuming  operations.  The  officer  in  charge  is  of  opinion  that  the 
estimate  heretofore  submitted  of  $50,000  for  the  completion  of  the  pro- 
ject is  entirely  too  small,  and  estimates  $100,000  as  the  probable  cost. 

The  original  estimate  for  this  work  was $395,000  00 

Amount  thus  far  appropriated $118, 000  00 

Bevised  estimate  of  amount  required  to  complete  project ...     100, 000  00 

218,000  00 

Difference 177,000  00 
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The  extension  of  railroads  to  this  point  has  increased  the  importance 
of  the  place  more  rapidly  than  was  anticipated,  and  the  improvement 
should  now  be  poshed  to  completion. 

Amount  appropriated  by  act  approved  July  5,  1884 $5,000  00 

July  1,  1886,  amouut  available 5,000  00 

{Amount  (estimated)  required  for  completion  of  existing  project 100,000  00 
Amount  that  can  be  profitably  expended  m  fiscal  vear  ending  June  30, 1887    50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(S<'e  Appendix  L  L  5.) 

6.  Harbor  at  Thunder  Bay^  Michigan, — The  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1876  and  snbseqnently  modified,  the 
object  being  to  obtain  an  entrance  channel  from  the  bay  into  the  river 
of  navigable  width  and  of  not  less  than  14  feet  in  depth. 

This  has  been  practically  accomplished,  but  the  improvement  is  of 
snch  a  character  that  it  may  require  attention  from  time  to  time,  and 
it  is  recommended  that  a  sufficient  amount  be  appropriated  to  raise  the 
available  fund  to  $10,000.  No  portion  of  this  would  be  expended,  un- 
less it  should  become  necessary  in  order  to  re-establish  the  present  navi- 
gation. 

The  commerce  directly  benefited  by  this  improvement  is  that  to  and 
from  Thunder  Bay  Kiver,  at  the  mouth  of  which  is  situated  the  im- 
portant and  rapidly  growing  town  of  Alpena. 

The  results  thus  far  attained  give  great  satisfaction. 

July  1,  1884,  amoant  available |4,541  96 

Jaly  1, 1885,  amount  expended  dnring  fiscal  year,  exclasive  of  outstanding 
liabilities  July  1,  1884 7  00 

July  1,  1885,  amouut  available 4,534  96 

! Amount  (estimated )  required  for  maintenance  of  existing  project 10, 000  00 
Amount  that,  can  be  profitably  expended  in  fiscal  year  ending  J  une  30,1887      5, 000  00 
Submitted  in  compliance  with  requirements  ot  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Ax)pendix  L  L  6.) 

7.  Harbor  at  Au  Sable,  Michigan, — The  present  project  for  the  im- 
provement of  the  barbor  wa«  adopted  in  1866  and  modified  in  1879,  tbe 
object  being  to  obtain  a  channel  of  not  less  than  10  feet  in  depth  for  a 
width  of  100  feet,  from  the  lake  to  the  State  Road  Bridge  at  Au  Sable. 

The  project  has  been  carried  out,  the  result  being  the  requisite  chan- 
nel in  the  river;  but  the  results  on  the  bar  at  the  mouth  have  not  been 
satisfactory,  and  no  further  attempt  to  accomplish  the  desired  object  is 
recommended  at  this  time. 

A  balance  remaining  from  appropriations  heretofore  made  is  availa- 
ble to  meet  any  emergency  that  may  arise,  and  no  further  appropria- 
tion is  asked  for  at  this  time. 

Jnly  1,  l^M,  amount  available $4,900  56 

July  1, 1885,  amount  available 4,900  55 

(See  Appendix  L  L  7.) 

8-  Saginaw  River,  Michigan. — The  present  project  aims  to  secure  a 
channel  of  200  feet  in  width,  14  feet  deep,  from  Saginaw  Bay  to  Bay 
City,  and  12  feet  deep  thence  to  the  head  of  navigation  in  Saginaw 
Biver. 

Daring  the  last  fiscal  year  work  has  been  prosecuted  in  accordance 
with  this  project.    Under  the  appropriation  made  by  the  river  and  har- 


Digitized  by 


Google 


328         REPORT   OF   THE   CHIEF    OF   ENGINEERS,  U.  8.  ARMY. 

bor  act  of  July  5,  1884,  132,555  cubic  yards  of  material  were  removed 
by  dre'.lging:,  under  three  contracts,  at. a  cost  for  the  same  of  $36,103.3^^ 
of  which  $21,638.92  were  expeuded  above  Bay  City,  and  $14,461.41  op- 
posite and  below  Bay  City. 

Work  is  still  in  progress  *'  opposite  and  below  Bay  City,"  and  will  be 
continued  until  the  portion  of  the  appropriation  allotted  it  (one-half)  is 
exhausted,  which  will  probably  be  about  Septembi»r  1,  1885. 

It  is  estimated  that  the  project  can  be  com|)leted  at  a  cost  of  $371,- 
000,  which  sum  is  arrived  at  by  deducting  from  the  estimate  of  last 
year  the  amount  appropriated  by  the  act  of  July  5,  1884. 

The  interests  involved  are  so  large  as  to  justify  the  most  extensive 
operations,  and  the  length  of  the  channel  is  such  (nearly  23  miles)  thak 
they  can  be  readily  carried  on  without  the  slightest  iuterlerence  with 
each  other. 

The  sum  stated  below  is  therefore  recommended  to  be  appropriated 
for  the  fiscal  year  ending  June  30, 1887. 

July  1,  1884,  amount  available $1,606  6a 

Received  from  Bale  of  fuel,  $16.13;  redeposit  error  ou  voucher  13,  second 

quarter,  1864,  $6 22  13 

Amount  appropriated  by  act  approved  J uly  5,  1884 50, 000  00 

51,628  76 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  18rf4 $40,48:J  43 

July  1,  1885,  outstanding  liabilities 2,636  21 

43, 119  64 

July  1,  1885,  amount  available 8,509  12 

{Amount  (pstimated)  required  for  completion  of  existing  project 371,0t)0  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  165, 800  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  8.) 

9.  Harbor  of  Refuge  Sand  Beach,  Lalce  Huron,  Michigan, — The  present 
project  for  this  improvement  was  adopted  in  1873.  It  consists  of  a  break- 
water constructed  of  timber  cribs  tilled  with  stone,  inclosing  an  area 
which  is  to  be  deepened,  where  necessary,  by  dredging. 

Its  object  is  to  afford  a  harbor  of  refuge  to  the  vesvsels  engaged  in  the 
navigation  of  the  Northern  and  Northwestern  lakes  when  caught  by 
heavy  weather  near  the  dangerous  Point  Aux  Barques. 

Previous  to  1876  vessels  so  caught  were  compelled  to  run  a  distance 
of  60  miles,  and  find  refuge  in  Saint  Clair  River.  After  the  subsidence 
of  the  gale  those  upward  bound  had  to  work  th«ir  way  back  again. 

The  total  amount  expended  to  June  30,  1885,  was  $950,075.21,  and 
has  resulted  incompleting  the  substructure  for  8, 130  linear  feet  of  break- 
water, and  the  superstructure  for  6,180  linear  feet,  leaving  1,850  linear 
feet  of  superstructure  yet  to  be  built.  From  inside  the  harbor  76,779 
cubic  yards  of  material  have  been  removed  by  dredging.  The  amount 
of  dredging  yet  to  be  done,  to  meet  early  requirements  of  the  harbor,  is 
estimated  at  about  175,000  cubic  yards. 

.  The  expenditures  during  the  fiscal  year  were  $51,535.79,  and  resulted 
in  building  1,075  linear  feet  of  superstructure;  putting  the  outside 
wainscoting  on  the  remainder  of  the  main  pier;  driving  the  under- 
water bolts;  putting  the  remainder  of  the  inside  sheeting  iu  place; 
building  200  linear  teet  of  face-wall  on  the  east  end  of  the  west  pier, 
and  60  feet  on  the  north  end  of  the  south  pier;  establishing  2  mooring 
buoys;  completing  the  minute  survey  of  the  harbor;  dredging  27,740 
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cubic  yards  of  material  from  the  inside  of  the  harbor,  and  in  many  minor 
matters. 

The  amoant  required  to  complete  the  work  according  to  the  present 
project  is  as  follows: 

Superetnicturo  of  south  pier $30,000 

Dredging,  repairs,  &c 70,000 

Total :...  100,000 

It  is  earnestly  recommended  that  this  entire  sum  be  appropriated  so 
that  the  work  may  all  be  put  under  contract  and  completed  at  the 
earliest  possible  day. 

Jnly  1,  1H84.  amount  available $1,031  08 

Kiceived  from  sale  of  fuel 26  26 

Amoant  appropriated  by  act  approved  July  5,  1884 75,000  00 

76,057  34 
July  1, 18J35,  amount  expended  during  fiscal  year,  exclusive  of 

outetanding  liabilities  Julv  I,  1884 $45,375  88 

Jwyl,  le^,  outstanding  liabilities 6,159  91 

51,535  79 

Jnlyl,  18^, amount  available 24,521  55 

I  Amount  (estimated)  required  for  completion  of  existing  project 100,000  00 
Amount  that  can  be  protit  ably  expended  in  fiscal  year  ending  June  30, 1887  100, 000  00 
Sabtnitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  li^66  and  1867. 

(8ee  Appendix  L  L  9.) 

10.  Ice-Harbor  of  Refuge  at  Belle  River  j  Michigan, — ^The  project  for  this 
improvement  was  adopted  io  1880,  the  object  being  to  make  a  channel 
50  fett  wide  13  feet  deep  to  the  first  bridge,  and  12  feet  deep  thence  to 
the  second  bridge,  affording  a  safe  harbor  against  running  ice.  The 
Climated  cost  of  the  work  proposed  was  $14,465. 

This  project  was  completed  on  the  4th  Jnne,1885,  at  a  cost  of  $12,000. 

Amount  appit^priat^d  by  act  approved  July  5,  1884 |2,000  OO 

«'a'j  1,  18>S5,  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 
limbiliiiea  July  1,1884 " 1,952  90 

Jaly  1,  1885,  amount  available 47  10 

(See  Appendix  L  L  10.) 

1  h  General  repairs  and  renewals  at  Saint  Clair  Flats  Canal,  Michigan. — 
The  canal  was  projected  in  1866  with  a  view  to  obtaining  a  straight  chaa- 
liel  13  feet  deep  and  300  feet  wide  across  Saint  Clair  Flats,  and  coin- 
pjeted  acconlingly. 

This  project  was  modified  in  1873  so  as  to  obtain  a  (Hiannel  of  16  feet 
io  depth  and  200  feet  wide,  lying  half  on  each  side  of  the  axis  of  the  canal. 

Ou  either  side  of  the  canal  is  a  dike  of  nearly  7,300  feet  in  length,  aa 
^eregate  of  nearly  14,600  feet,  or  mo^e  than  2|  miles. 

These  dikes  consist  of  timber  cribs  resting  upon  piles  driven  into  the 
oviginal  bottom  of  the  shoal,  and  filled  with  the  material  dredged  from 
tht  cbaoneL 

To  maintain  a  channel  bank  a  single  row  of  sheet-piling  was  driven 
•long  the  channel  face  of  the  cribs  previous  to  dredging. 

The  lake  sides  of  the  dikes  were  protected  by  shorter  sheet- piling. 

The  entire  timber  stractare  is  now  much  decayed  and  ought  to  be  re- 
newed. 

The  single  row  of  sheet-piling  is  insufficient  to  prevent  the  leakage  of 
iBAterial  from  the  dikes  into  the  channel  of  increased  depth,  and  re- 
^mrea  to  be  reinforced.  ,  t 
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It  is  manifest  tbat  the  commerce  of  the  lakes  will  at  no  distant  day 
demand  a  depth  of  20  feet,  and  any  remedial  measures  now  adopted 
should  be  based  upon  that  fact. 

As  it  now  stands,  intended  for  a  13-foot  channel  and  made  to  do  duty 
for  one  of  16  feet,  it  is  clear  that  no  greater  depth  can  be  maintained 
unless  the  re-enforcing  sheet-piling  be  given  a  penetration  at  least  8  feet 
deeper  th^n  that  in  present  use. 

The  great  importance  of  the  improvement  now  proposed  is  so  well 
known  that  it  does  not  seem  to  be  necessary  to  do  more  than  present 
the  case  for  consideration. 

The  estimated  cost  of  the  project  (which  does  not  include  any  dredg- 
ing at  present)  is  $153,298,  and  it  is  earnestl.y  recommended  that  the 
whole  amount  be  appropriated  in  one  sum,  so  that  one  contract  may  be 
made  for  the  entire  work. 

i  Amount  (estimat'ed')  required  for  propoaed  project $153,293 

<  Submitted  in   compliance  with   requirement*  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  11.) 

12.  Operating  and  care  of  Saint  Glair  Flats  Ship  Canal,  Michigan. — 
Through  this  canal,  300  feet  wide  and  13  feet  deep,  with  an  axial  chan- 
nel of  200  feet  wide  and  16  feet  deep,  passes  a  commerce  of  nearly 
20,000,000  tons  per  annum,  the  passages  of  vessels  numbering  about 
40,000. 

The  expenses  for  operating  and  care  arise  from  the  salary  of  the  cus- 
todian, who  resides  at  the  canal,  and  such  minor  repairs  as  require  im- 
mediate attention. 

The  expenses  are  provided  for  by  indefinite  appropriation  under  sec- 
tion 4  of  the  river  and  harbor  act  of  July  5, 1884. 

Jaly  1,  1885,  amount  expended  during  fiscal  year,  exclasive  of  outstanding 

liabilities  July  1,1884 14,274  16 

December  30,  1H84,  deposited  to  credit  of  Treasurer  of  United  States 60 

July  1,  1885,  outstanding  liabilities 632  43 

'4,907  28 


i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1886    17, 700  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

<  harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  12.) 

13.  Clinton  Biver,  Michigan. — In  1870  the  channel  over  the  bar  at  the 
entrance  to  this  river  afforded  a  depth  of  only  3^  feet,  whilst  the  depth 
in  the  river  some  distance*above  the  bar  was  10  feet. 

The  present  project  for  the  improvement  was  adopted  in  1870  and 
modified  in  1880.  It  aims  to  obtain  an  entrance  channel  of  60  feet  in 
width  and  8  feet  in  depth.    This  was  practically  accomplished  in  1882. 

The  river  and  harbor  act  of  July  6, 1884,  provided  for  an  examination 
and  survey  of  Clinton  River.  This  was  made  in  January,  1885,  and 
the  results  transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No. 
210,  Forty-eighth  Congress,  second  session.  The  estimated  cost  of  the 
project  for  the  improvement  proposed  in  this  report  is  $32,926,  and 
the  whole  amount  could  be  profitably  expended  in  the  next  fiscal  year. 

{Amount  (estimated)  required  for  completion  of  existing  project $32,926  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1687    32, 900  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  13.) 
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14,  Detroit  Riverj  Michigan. — Originally  the  channel  at  Lime  Kilns 
Crossing,  Detroit  River,  could  be  depended  on  for  only  13  feet  of  water, 
the  ordinary  depth  being  mach  affected  by  w^nds. 

As  originally  projected  in  1874,  the  improvement  at  this  point  was  to 
consist  of  a  carved  channel  300  feet  wide,  with  a  uniform  depth  of  20 
feet,  and  the  estimate  was  based  upon  this  project. 

It  was  subsequently  (in  1883)  determined  to  modify  the  project  so  as 
to  secure  a  straight  channel  the  least  width  of  which  should  be  300  feet, 
with  a  somewhat  greater  width  at  each  end,  utilizing  the  work  already 
done,  and  this  constitutes  the  project  as  now  under  execution,  which  if 
the  present  rate  of  progress  is  maintained  will  be  completed  by  the  30th 
June,  1886. 

The  quantity  of  material  (solid  rock)  remaining  to  be  removed  to  com- 
plete the  present  project  is  estimated  at  19,232  cubic  yards,  pit  meas- 
urement. 

The  obstruction  is  a  ledge  of  solid  rock,  and  is  being  removed  by  first 
breaking  it  up  by  drilling  and  blasting,  and  then  dredging  the  debris. 
The  result  of  this  is  to  leave  channel  banks  with  ragged  edges,  which 
would  prove  destructive  to  any  vessel  striking  them,  and  in  order  to 
diminish  the  danger  of  such  results  it  is  now  recommended  by  the  officer 
in  charge  that  the  width  of  the  channel  be  increased  to  400  feet,  by  tak- 
ing away  50  feet  more  from  each  side.  To  do  this  will  require  the  re- 
moval of  23,998  cubic  yards  of  solid  rock,  at  an  estimated  cost  of  $167,986. 

This  recommendation  is  made  with  the  greater  confidence  because 
the  ultimate  cost  of  the  improvement  will  even  then  be  but  little  more 
than  half  the  original  estimate. 

Amonut  of  OTiginal  estimate  as  modified |1, 206, 500 

Estimated  cost  of  modification  proposed 167, 986 

l,374,4^36 

Amount  appropriated  to  date $535,000 

£stiniated  amount  required  to  complete  the  work  as  proposed . .     167, 986 

2_        702,986 

Probable  actnal  costless  than  estimate.... 671,500 

Should  this  increase  of  width  of  channel  be  favorably  considered,  it  is 
earnestly  recommended  that  the  estimated  amount  required  to  complete 
the  work  proposed  be  appropriated  in  one  sum,  so  that  it  can  all  be  put 
under  contract  at  one  time,  and  executed  in  the  shortest  practicable  time. 

An  aggregate  of  19,645,271  tons  of  shipping  passed  this  point  during 
the  season  of  1884. 

July  1,  18H4,  amount  available |113  79 

Received  from  sale  of  fuel 39  39 

Amount  appropriated  by  act  approved  July  5,  1884 200, 000  00 

200, 153  18 
July  1,  18B5,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1884 f37,005  85 

July  1,  leeS,  outstanding  liabilities 13,761  87 

50, 767  72 

July  1,  1885,  amount  available 149,385  46 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  168,000  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  14.) 

In  reply  to  a  resolution  of  the  Senate  of  April  22, 1884,  calling  for 
detailed  information  concerning  the  Portage  Lake  and  Lake  Superior  Ship 
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Canalj  and  the  interest  of  the  State  of  Michigan  therein ;  also  as  to  the 
right,  title,  &c.,  of  the  Portage  Lake  and  River  Improvement  Company 
(so  called),, with  the  view  to  secnrinf^  said  canals  and  improvements  for 
the  purpose  of  making  the  same  a  free  waterway  for  the  use  and  benefit 
of  navigation  and  commerce,  Lieutenant-Colonel  Poe,  under  instructions 
from  this  office,  submitted  a  report  thereon,  which  was  transmitted  to 
Congress  at  its  last  session,  and  printed  as  Senate  Ex.  Doc.  No.  15, 
Forty  eighth  Congress,  second  session.     (See  also  Appendix  L  L  15.) 

Lieutenant-Colonel  Poe  reports  that  the  price  asked  for  the  two  canals 
is  $350,000,  and  if  the  ownership  of  this  important  water-way  can  be 
vested  in  the  Government  free  from  all  incumbrance,  thus  rendering 
their  navigation  free  to  commerce,  there  can  be  no  question  but  that  the 
price  is  reasonable  and  the  purchase  advisable. 

The  opening  of  these  canals  would  shorten  the  route  for  all  vessels 
from  Sault  Saint  Mary  to  Duluth  and  avoid  the  dangerous  passage 
around  Keweenaw  Point,  which  is  extremely  hazardous,  espe<5ially  dur- 
ing the  stormy  months  of  spring  and  fall. 

The  already  great  and  rapidly  increasing  commerce  of  Lake  Superior 
would  seem  to  commend  this  purchase  to  the  favorable  consideration  of 
Congress. 

(See  Appendix  L  L  15.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT  TO  COMPLY  WITH 
RKQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  JULY  5, 

1884. 

The  following  localities  were  examined  by  the  local  engineer  in  charge 
and  not  recommended  for  improvement: 

1.  Mackinac  Harbor^  Michigan. — (See  Ap])endix  L  L  16.) 

2.  Pine  River ^  Saint  Glair  County^  Michigan. — (See  A|)pendix  L  L  17.) 

3.  For  harbor  of  refuge  at  or  near  Cross  VUlagey  Michigan. — (See  Ap- 
pendix L  L  J8.) 

Reports  on  the  above  examinations  were  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  71,  Forty-eip hth  Congress,  second  ses- 
sion. 

4.  Report  whether  the  old  locks  at  the  Saint  Marjfs  Falls  Canal  can  be 
used  for  a  dry-dock. — (See  Appendix  L  L  19.) 

And  it  appealing,  after  preliminary  examination  by  the  local  engi- 
neer, that  the  localities  were  worthy  of  improveuient  by  the  General 
Government,  Lieutenant-Colonel  Poe  was  charged  with  and  completed 
the  following: 

1.  Clinton  Rirer^  Michigan, — Report  transmitted  to  Congress  and 
printed  as  House  Ex.  Doc.  No.  210,  Forty-eighth  Congress,  second  ses- 
sion.   (See  Appendix  L  L  20.) 

2.  Saint  Clair  River,  Michigan,  to  ascertain  whether  tJie  erosion  of  the 
right  bank  w  injuring  navigation  of  the  river  and  Saint  Clair  Flats  Ca- 
nal.— (See  Appendix  L  L  2i.) 

IMPROVEMENT  OF  HARBORS  ON  LAKE  ERIE  WEST  OP  BUFFALO,  "WITH 
THE  EXCEPTION  OP  THE  HARBOR  AT  ERIE— IMPROVEMENT  OP  SAN- 
DUSKY RIVER. 

Officer  in  charge,  Maj.  L.  Cooper  Overman,  Corps  of  Engineers. 

1.  Monroe  Harbor,  Michigan. — The  original  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1835,  when  Monroe  was  a  town  of 
considerable  importance,  and  when  the  navigable  waters  of  the  river 
Baisiu  were  separated  from  the  waters  of  Lake  Erie  by  extensive  shoals. 
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It  provided  for  cutting  a  canal  between  the  river  and  the  lake,  4,000 
feet  long  and  100  feet  wide,  through  the  peninsula  called  "  Biver  Kaisia 
Point,''  and  protecting  the  entrance  into  the  lake  by  parallel  piers  run- 
ning out  to  a  depth  of  10  feet,  the  object  being  to  alford  a  channel  of 
entrance  of  navigable  width  with  a  depth  of  10  feet.  Work  was  com- 
menced in  1835,  and  has  been  continued  from  time  to  time  since  that 
date. 

At  the  close  of  the  present  fiscal  year  there  was  a  good  channel,  with 
a  least  depth  of  10  feet,  up  to  a  point  below  Monroe,  which  is  deemed 
suflBciert  for  the  present  commerce  of  the  port.  During  the  fiscal  year 
ending  June  30,  1885,  no  work  of  any  kind   was  done  for  want  of  funds. 

The  total  amount  appropriated  for  this  harbor  has  been  $213,515.27, 
which  has  resulted  in  securing  a  navigable  channel  with  a  least  depth 
of  10  feet  up  to  a  point  just  below  the  docks  at  Monroe,  where  rock  bot- 
tom occurs.  If  this  harbor  is  to  be  kept  up,  there  is  need  of  extensive 
repairs  to  piers  and  revetment,  in  order  to  prevent  their  ultimate  de- 
struction or  more  expensive  renewals  in  later  years.  These  are  esti- 
mated to  cost  $20,000. 

The  present  commerce  of  Monroe  is  not  sufficient,  in  the  opinion  of 
the  officer  in  charge,  to  justify  such  a  large  expenditure.  Hence,  he 
considered  a  smajl  annnal  appropriation  for  repairs  sufficient  until  an 
increase  of  commerce  demands  the  extensive  renewals. 

{Amount  (estimated)  required  for  completion  of  existiug  project $20, 000 
Amount  that  can  bt*  profitably  expended  in  tiscal  year  ending  Jane 30, 1887  4, 000 

Submitted  in  compliaoce  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1»66  and  1867. 

(See  Appendix  M  M  1.) 

2.  Toledo  Harbor^  Ohio. — When  operations  were  commenced  at  this 
harbor,  in  186<i,  the  channel  through  the  bay  was  narrow  and  intricate, 
presenting  a  depth  of  only  11  feet.  The  original  project  provided  for 
cutting  a  channel  200  feet  wide  and  12  feet  deep  through  Maumee  Bay, 
and  this  was  amended  from  time  to  time  until  the  present  project  pro- 
vides for  a  channel  200  feet  wide  at  bottom  and  16  feet  deep  at  low  water 
between  the  city  of  Toledo  and  deep  water  in  Lake  Erie.  In  1868  there 
was  a  channel  100  feet  wide  and  12  feet  deep;  in  1875,  the  depth  had  been 
increased  to  14  feet,  and  at  the  close  of  the  fiscal  year  ending  June  30, 
1885,  there  was  a  good  channel  200  feet  wide  at  bottom  on  the  ranges 
and  from  260  to  350  feet  wide  at  the  angles,  with  a  depth  of  from  15  to 
17  feet  at  low  water  between  Toledo  and  deep  water  in  the  lake. 

The  total  amount  appropriated  for  this  harbor  since  18G6  to  close  of 
fiscal  year  ending  June  30,  1885,  has  been  $704,700,  of  which  sum 
$704,440.19  has  been  expended.  This  expenditure  has  resulted  in  ob- 
taining a  good  16-foot  channel  where  before  there  was  a  narrow,  intri- 
cate channel  with  but  11  feet  for  vessels. 

Daring  the  fiscal  year  the  sum  of  $27,389.28  has  been  expended  in 
maintaining  the  channel  and  in  deepening  same  at  various  places  by 
the  removal  of  155,085  cubic  yards  of  mud,  clay,  sand,  &c. 

The  estimated  cost  of  the  present  project  was  $570,000,  of  which 
amoant  there  has  been  appropriated  $510,000.  The  balance  of  $60,000 
yet  required  will  not  complete  the  project  as  originally  estimated,  owing 
to  the  time  consumed  in  doing  the  work,  for  want  of  adequate  appropria- 
tion, the  contingent  expenses  and  the  annual  removal  of  the  deposits 
of  each  winter  and  spring,  repeated  for  twelve  years,  having  absorbed 
at  least  $100,000  of  the  original  estimate.  It  will  therefore  require  at 
least  $160,000  to  complete  the  improvement  of  the  natural  channel,  the 
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whole  of  which  can  be  expended  during  the  year  ending  June  30,  1887^ 
in  deepening  and  widening  the  channel  between  Toledo  and  16  feet  of 
water  in  Lake  Erie,  after  which  an  annual  expenditure  of  about  $20,000 
will  bo  needed  to  maintain  the  dredged  channel  through  the  open  bay. 

The  act  of  July  5,  1884,  appropriated  $25,000  to  commence  the  work 
of  making  a  straight  channel  for  the  Maumee  River  from  its  mouth  to 
Lake  Erie,  in  accordance  with  the  second  plan  recommended  by  Major 
Wilson  in  report  dated  November  19, 1881.  This  plan  is  estimated  to 
cost  $2,363,923,  which  amount  includes  item  for  contingent  expenses 
amounting  to  $214,902. 

A  work  of  such  magnitude  should  not  be  commenced  unless  with  a 
sum  bearing  due  proportion  to  the  ultimate  cost,  else  the  annual  loss 
would  largely  increase  the  estimated  cost,  and  in  the  present  case  the 
conditions  are  such  that  the  amount  of  work  practicable  with  $25,000 
might  be  obliterated  by  the  elements  before  another  appropriation  be- 
comes available.* 

The  sum  of  $300,000  is  as  small  a  sum  as  should  be  on  hand  to  begin 
this  work  in  a  proper  manner  in  accordance  with  the  specified  plan. 

The  $20,000  appropriated  by  act  of  July  5, 1884,  was  expended  during 
the  year  in  dredging  the  natural  channel  through  Maumee  Bay,  in  ac- 
cordance with  existing  project.  This  amount  was  barely  sufiScient  to 
remove  the  deposits  of  the  previous  winter  and  spring  from  said  chan- 
nel, so  that  the  work  accomplished  during  the  past  fiscal  year  did  not 
make  much  progress  towards  the  completion  of  the  project,  except  a 
slight  deepening  of  channel  in  some  places. 

Julyl,  1884,  amonnt available |7,643  09 

Amount  appropriated  by  act  approvedJuly  5,  18d4 i^,000  00 

iJ7,643  09 
Jaly  1,  18"^,  amouut  expended  diiring  fiscal  year^  exclusive  of  outstanding 
liabilities  July  1, 1884 27,389  28 

July  1,  1885,  amouut  available 253  81 

(Amount  (estimated)  required  for  completion  of  existing  project 160,000  00 
Amount  that  can  be  urofitably  expended  in  fiscal  vear  ending  June  30,1887  160, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  ISGC  and  1867. 

Straight  channel. 

Amount  appropriated  by  act  approved  July  5,  1884 • 125,000  00 

July  1,  18.*<5,  amount  available 25,000  00 

{Amount  («*8timated)  required  for  completion  of  existing  project 2,338,923  00 
Amouut  that  can  be  nrofitably  expended  in  fiscalycar  ending  June  30,1887    500, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  2.) 

3.  Port  Clinton  Harbor j  Ohio. — The  first  survey  of  the  harbor  under 
the  General  Government  was  made  in  1807,  but  no  action  was  taken 
upon  it.  In  1870  a  new  survey  was  made,  which  showed  the  channel 
at  the  entrance  to  he  narrow  and  intricate,  with  a  depth  of  only  5  feet. 

The  original  project  provided  for  cutting  a  channel  8  feet  deep  through 
the  outer  bar,  and  constructing  piers  from  the  shore  out  to  the  neces- 
sary depth. 

Efforts  were  made,  without  success,  during  the  years  1872, 1873,  and 

*  Since  the  close  of  the  fiscal  year  instructions  have  beeu  given  for  the  ex]>enditiire 
of  this  appropriation. 
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1874  to  obtain  a  channel  by  dredging  only,  but  the  required  depth  could 
not  be  maintained. 

The  present  project,  adopted  in  1875,  provides  for  a  pile  revetment^ 
running  from  the  north  shore  of  the  Portage  Biver,  opposite  the  town, 
967  feet  out  into  the  lake  in  a  direction  north  57°  east;  then  inclining 
towards  the  north,  a  pile  pier,  about  1,500  feet  long,  extends  to  the 
depth  of  10  feet  in  the  lake;  parallel  to  this,  and  200  feet  from  it,  an 
east  pier,  2,600  feet  long,  to  run  out  from  the  south  shore  of  the  river. 
It  is  expected  that  a  full  depth  of  9  feet  can  be  maintained  by  confining 
the  waters  of  the  Portage  River  between  these  piers. 

The  total  amount  appropriated  for  this  harbor  to  the  close  of  the 
fiscal  year  ending  June  30,  1885,  has  been  $46,000,  of  which  sum 
$45,982.30  has  been  expended.  This  expenditure  has  resulted  in  ob- 
taining a  depth  of  9  feet  from  the  lake  to  the  town,  where  there  was 
originally  but  5  feet.  - 

During  the  fiscal  year  no  work  of  any  kind  has  been  done  for  want 
of  funds. 

The  original  estimate  for  the  work  was  $122,000,  a  revised  estimate 
$90,000,  of  which  $46,000  has  been  appropriated,  but  the  engineer  in 
charge  questions  the  advisability  at  present  of  expending  the  remain- 
ing $44,000,  as  the  commerce,  present  or  prospective,  is  not  such  as  to 
lustify  such  an  expenditure. 

If  it  is  deemed  best  to  continue  the  improvement  as  projected  the 
sum  of  $20,000  can  be  expended  during  the  fiscal  year  ending  June  30, 
1887,  extending  the  piers  and  repairing  same. 

July  1,  1884,  amount  available |29  38 

July  1, 1885,  amoant  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 11  68 

July  1,  1885,  amonut  available 17  70 

{Amount  (estimated)  required  for  completion  of  existing  project 44, 000  00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  3.) 

4.  Sandusky  City  Harbor^  Ohio. — ^The  original  survey  of  this  harbor 
was  in  1826,  but  no  appropriation  was  made  until  1844.  In  the  latter 
year  the  depth  in  the  channel  through  the  outer  bar  was  10  feet,  and 
the  greatest  depth  in  the  bay  was  about  12  feet.  There  was  an  exten- 
sive breach  in  the  peninsula  which  protects  the  harbor  on  the  west  and 
northwest;  the  original  project  provided  for  closing  this  breach  by  crib- 
work  and  deepening  the  channel  through  the  outer  bar  to  12  feet. 

The  appropriations  of  1844  and  1852  were  applied  to  closing  the 
breach  in  the  peninsula,  but  the  failure  of  further  appropriations  left 
the  work  unfinished,  and  in  1864,  when  operations  were  resumed,  the 
old  work  was  found  to  have  been  destroyed. 

In  1864  a  project  was  proposed  for  opening  a  channel  400  feet  wide 
and  12  feet  deep  through  the  outer  bar.  This  has  been  amended  from 
time  to  time,  and  at  present  the  project  calls  for  a  channel  through  the 
OQter  bar  and  the  bay  up  to  within  50  feet  of  the  line  of  docks  and  then 
parallel  to  the  docks,  the  portion  through  the  bar  and  bay  to  be  200  feet 
wide,  and  that  parallel  to  the  docks  100  feet  wide,  the  whole  to  be  15 
feet  deep.  In  1869  the  channel  through  the  outer  bar  was  240  feet 
wide  and  12  feet  deep;  in  1872  the  depth  was  increased  to  13  feet,  and 
work  was  commenced  upon  the  channel  within  the  bay ;  in  1875  there 
was  a  channel  100  feet  wide  through  the  outer  bar,  and  one  150  feet 
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wide  and  from  13  to  15  feet  deep  within  the  bay  ap  to  a  point  aboat  IJ 
miles  from  the  docks  at  Sandusky  City. 

At  the  close  of  the  fiscal  year  ending?  June  30,  1885,  the  sum  of 
♦264,450.07  had  been  expended  on  this  harbor,  and  there  was  a  channel 
through  the  outer  bar  about  150  feet  wide,  with  a  depth  of  about  15  feet, 
and  dei)th  of  15J  feet  for  a  width  of  50  feet,  and  through  the  bay  up  to 
a  point  50  feet  from  line  of  docks,  with  a  width  of  200  feet  and  dei)tli 
of  about  15  feet. 

During  the  fiscal  year  ending  June  30, 1885,  the  sum  of  $10,194.03  has 
been  expended ;  15,000  cubic  yards  of  mud,  clay,  sand,  &c.,  have  been 
removed  from  the  channel  through  outer  bar,  which  was  a  little  more 
than  sufficient  to  remove  the  fiUing-in  of  the  previous  spring,  and  it 
was,  therefore,  only  restored  to  a  similar  condition  as  at  the  close  of 
1882,  which  would  indicate  that  an  annual  removal  of  at  least  10,000 
cubic  yards  is  necessary  to  maintain  the  unfinished  channel,  after  which 
the  additional  dredging  can  be  applied  toward  the  comiiletion  of  the 
channel  to  200  feet  in  width  and  15  feet  in  de])th. 

The  sum  of  $10,000  is  required  to  conjplete  the  existing  project,  the 
whole  of  which  can  be  profitably  expended  during  the  period  ending 
June  30,  1887,  in  widening  and  deepening  the  channel  from  deep  water 
in  the  lake  to  the  docks  at. Sandusky  City. 

An  increased  depth  of  16  feet  at  low  water  has  been  recommended 
for  this  harbor  on  account  of  the  increased  size  of  vessels  navigating* 
the  lakes. 

The  estimated  cost  of  this  extra  depth  is  $01,000  additional,  and  if 
this  project  is  favorably  considered  the  sum  of  $30,000  additional  (mak- 
ing $40,000  in  all)  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1887. 

The  act  of  July  5,  1884,  contains  the  following  proviso  in  connection 
with  the  appropriation  of  $20,(M)0  for  this  harbor:  **One-half  of  said 
sum  to  be  expended  in  deepening  the  channel,  and  the  other  half  in  the 
repair  of  existing  works." 

Since  1855  there  has  been  no  work  carried  on  by  the  United  States 
for  the  iuiprovement  of  Sandusky  Harbor,  other  than  dredge  work. 
Previous  to  and  during  1855,  a  number  of  rough  cribs  had  been  located 
along  the  then  existing  sandbar  or  peninsula,  which  protected  Sau- 
dusky  Bay  on  the  north  and  west  from  the  winds  and  lake  waves,  but 
during  the  winter  of  1859  the  crib  work  was  nearly  all  destroyed,  and 
no  expenditure  has  since  been  maile  towards  replacing  it.  At  x>resent 
there  is  not  a  vestige  of  the  cribs  to  be  seen. 

There  are  therefore  no  "existing  works"  in  the  improvements  of  the 
harbor  of  Sandusky  City,  and  only  one-half  of. the  whole  appropriation 
was  therefore  deemed  applicable  to  continuing  the  work  on  the  existing 
channel. 

Should  the  proviso  for  the  $10,000  allotted  for  "existing  works"  be 
amended  by  making  it  applicable  for  the  improvement  of  the  natural 
channel,  this  sum  can  be  profitably  expended  in  widening  channel  dur- 
ing the  fiscal  year  ending  June  30, 188(). 

July  1,  ltt84,  amoDiit  available $823  96 

Amouut  appropriated  by  act  approyed  July  5,  1884 SO,  000  00 

20,8:23  96 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
habilities  July  1, 1884 10,194  08 

July  1, 1885,  amount  avaUable 10,ti;»  93 
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IAmonnt  (estimated)  required  for  completion  of  ezistine  project |  0, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1887    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acto  of  inm  and  1467. 

(See  Appendix  M  M  4.) 

5.  Sandusky  River ^  Ohio. — DuriDg  the  years  1867  and  1872  the  sum  of 
$30,000  was  expended  in  opening  a  navigable  channel  with  a  depth  of 
8  feet  from  Sandusky  Bay  to  Fremont,  a  distance  of  17  miles;  since 
1872  the  cuts  then  made  through  the  various  bars  have  filled  up. 

The  present  project,  which  was  based  on  a  survey  made  August, 
1880,  provides  for  opening  a  channel  100  feet  wide  and  9  feet  dee{)  be- 
tween the  town  of  Fremont  and  the  depth  of  9  feet  in  Sandusky  Bay, 
at  an  estimated  cost  of  $44,000. 

At  the  close  of  the  fiscal  year  ending  June  30,  1885,  the  sum  of 
$21,500  had  been  appropriated  for  the  project  of  1880,  of  which  amount 
$20,871.53  has  been  expended,  and  by  the  expenditure  there  was  at  the 
close  of  the  season  of  1883  a  good  channel  with  least  depth  of  9  feet, 
from  Fremont  (the  head  of  navigation)  to  the  lake. 

The  balance  on  hand  is  too  small  to  attempt  any  further  work  this 
season,  but  will  be  held  for  an  emergency  or  until  further  appropria- 
tions are  made. 

Up  to  the  present  date  $51,500  has  been  appropriated  for  this  river, 
of  which  $50,871.53  has  been  expended.  The  sum  of  $22,lH)0  will  be 
required  to  complete  the  existing  project,  the  advisability  of  which  is 
deemed  doubtful  by  the  ofiicer  in  charge. 

July  1, 1884,  amount  available $6*^8  47 

July  1, 18b5,  amount  available 1 6*^8  47 

{Amount  (estimated)  required  for  completion  of  existinff  project 22,  TtOO  00 
Amount  that  can  beprohtably  expended  in  fiscal  year  ending  June  30, 1887    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  18G6  and  1867. 

(See  Appendix  M  M  5.) 

6.  Huron  Harbor^  Ohio. — ^The  present  plan  for  the  improvement  of  this 
harbor  consists  of  parallel  piers,  140  feet  apart,  running  out  into  the  lake. 
It  was  adopted  in  1826  and  modified  in  1871,  the  object  being  to  afford 
a  channel  of  entrance  of  navigable  width,  and  of  not  less  than  14  feet  in 
depth. 

When  work  was  commenced  in  1827,  there  was  a  bar  at  the  mouth  of 
the  river,  dry  at  low  water.  In  1839  the  channel  was  130  feet  wide  and 
not  less  than  9^  feet  deep;  in  1844  this  depth  was  found  to  have  been 
maintained,  but  in  1852,  as  very  little  work  had  been  done  for  fourteen 
years,  for  want  of  appropriation,  the  piers  were  in  a  dilapidated  condi- 
tion, and  the  channel  had  shoaled.  In  1866  there  was  a  depth  of  11  feet 
at  the  entrance.  At  the  close  of  the  present  fiscal  year  there  was  a  good 
channel  through  the  outer  bar  with  a  depth  of  15  feet,  and  between  the 
piers  with  a  depth  of  from  16  to  17  feet.  The  superstructure  of  both 
piers,  except  where  repaired  last  season,  was  in  a  decayed  condition,  and 
needed  immediate  renewal. 

The  heavy  gales  of  the  springs  of  1884  and  1885  did  considerable  dam- 
age to  the  piers  and  to  the  beaches,  so  that  a  breach  was  made  between 
inner  end  of  east  pier  and  shore.  Extensive  and  immediate  repairs  are 
much  needed. 

Up  to  the  end  of  the  fiscal  year  the  sum  of  $114,273.71  has  been  ap- 
propriated for  this  harbor,  of  which  amount  $114,060.64  has  been  ex- 
pended, inclnding  appropriation  of  July  5,  1884. 
22  E 
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A  good  wide  chaDDel  with  least  depth  of  14  feet  has  been  obtained 
where  originally  there  was  a  sand-bar,  dry  at  low  water. 

The  estimated  cost  of  renewing  the  snperstrncture  of  the  piers  is 
$22,000^  (13,500  has  been  appropriated,  bnt  owing  to  the  extra  repairs 
made  necessary  by  the  storms  of  1884  and  1885  the  estimate  to  complete 
the  renewals  should  be  $15,000  rather  than  the  remaining  balance  of 
$8,5C0,  which  increased  amount  can  be  expended  during  the  fiscal  year 
ending  June  30, 1887,  in  rebuilding  superstructure,  repairing  piers,  &c. 

Jnly  1,  1884,  amount  available |6  88 

'AjuoQDt  appropriated  by  act  approved  July  5, 1884 7, 500  00 

7,506  88 
Jnly  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 7,293  81 

J«ly  1, 1885,  amount  available 21S  07 

{Amount  (estimated)  required  for  completion  of  existiuff  project 15, 000  00 
Amount  that  can  benrontably  expended  in  fiscal  year  ending  June  30, 1887    15, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  lti66  and  1867. 

(See  Appendix  M  M  6.) 

7.  VertniUion  HarboVy  Ohio. — The  original  project  for  this  improve- 
ment in  1826,  vben  the  mouth  of  Yermillion  Kiver  was  closed  by  a 
sandbar,  upon  which  there  was  a  depth  of  less  than  2  feet,  consisted  of 
parallel  piers  running  out  to  a  depth  of  12  feet  in  the  lake  from  each 
side  of  the  mouth  of  the  river  in  order  to  secure  a  depth  of  10  feet. 
This  project  has  been-amended  from  time  to  time,  and  now  provides  ibr 
a  depth  of  14  feet. 

In  1838  there  was  a  channel  50  feet  wide  and  6  feet  deep.  No  ap- 
propriations were  made  between  1838  and  1866,  and  in  the  latter  year 
the  piers  were  found  to  be  dilapidated  and  the  depth  at  the  entrance 
to  be  7  feet. 

In  1878  the  channel  was  about  70  feet  wide,  with  a  depth  of  about 
12  feet. 

At  the  close  of  the  fiscal  year  ending  June  30,  1885,  the  piers  were 
in  fair  condition  ;  the  depth  in  channel  was  about  the  same  as  at  the 
close  of  the  previous  fiscal  year.  The  amount  appropriated  to  close  of 
fi(<cal  year  ending  June  30,  1885,  has  been  $114,942.32,  of  which  sam 
$114,033.64  has  b^n  expended. 

The  act  of  Jul \  5,  1884,  made  no  appropriation  of  funds  for  this  har- 
bor; hence  bnt  a  limited  amount  of  repairs  can  be  done  with  the  small 
balance  of  funds  on  hand. 

The  amount  estimated  for  the  completion  of  the  proposed  firoject  can 
be  expended  during  the  period  ending  June  30, 1887,  in  removing  rock, 
shale,  sand,  &c.,  from  the  channel  and  re)>airing  the  piers,  but  the  en- 
gineer in  charge  is  doubtful  as  to  the  advisability  of  such  an  expendi- 
ture. 

July  1,  1884,  amount  available $915  OS 

July  1,  1(^85,  amount  expended  during  fiscal  year,  excluaive  of  outstanding 
liabilities  July  1, 1884 6  40 

July  1, 1885,  amount  available 908  68 

{Amount  (estimated)  required  for  cumpletion  of  existing  project 14, 000  00 
AinoiiDt  that  can  be  profitably  expended  in  fiscal  year  end  lug  J  nne  30, 1887    14, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1^66  nnd  1867. 

(See  Appendix  M  M  7.) 
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8.  Mouth  of  B^ack  River j  OWo.— The  present  project  for  the  improve- 
ment of  this  harl>or  consists  of  ))arallel  piers,  200  feet  apart,  ranning 
out  to  a  depth  of  16  feet  in  the  lake ;  it  was  adopted  in  1^28,  modified 
so  a8  to  gain  increase<l  depth  in  1873,  and  again  in  1880,  the  object 
being  to  afford  a  channel  of  entrance  of  navigable  width,  and  not  less 
tbau  16  feet  in  depth. 

When  work  was  commenced  in  1828  there  waA  a  depth  of  only  3  feet 
at  the  entrance;  in  1839  there  was  a  least  depth  of  9^  feet.  But  one 
appropriation,  of  $5,<N)0,  was  made  between  1839  and  1865,  and  in  the 
latter  year  the  piers  were  foaud  to  be  in  a  dilapidated  condition,  but  a 
narrow  channel  with  a  least  depth  of  7  feet  remained  near  the  west 
pier.  In  1871  there  was  a  depth  of  12  feet ;  in  1874  of  14  feet ;  and  at 
the  close  of  the  present  fiscal  year  there  is  a  good  wide  channel,  with 
a  leaat  depth  of  16^  feet  from  the  lake  ap  into  the  river.  Up  to  the 
close  of  the  fiscal  year  ending  June  30, 1884,  there  had  been  appro- 
priated the  sum  of  9200,138.73,  of  which  $200,138.37  had  been  expended, 
with  which  a  channel  with  least  depth  of  16^  feet  has  been  obtainea 
where  originallj'  there  was  but  3  feit  at  the  entrance.    • 

The  act  of  July  5, 1884,  appropriated  $10,000  for  this  harbor.  Con- 
tract was  made  lor  the  repairs  of  piers  and  renewal  of  superstructure, 
and  during  the  fiscal  year  ending  June  30, 1885,  about  656  linear  feet 
of  the  superstructure  of  east  pier  was  renewed  and  158  linear  feet  of 
deck  plank  of  east  pier  was  replaced  in  addition  to  the  renewed  part 
of  east  pier.  hOCE 

About  262  linear  feet  of  pile  protection  to  the  channel  face  of  the 
west  pier  was  built.  About  225  linear  feet  (not  continuouH)  of  pile 
protection  was  built  on  both  faces  of  the  east  pier.  Fender  piles  re- 
newed at  end  of  piers  and  minor  repairs  made  to  both  piers  above  and 
below  water  surface.  The  contract  was  closed  June  20, 1885,  by  ex- 
haustion of  funds.  The  amount  expended  during  the  fiscal  year  was 
•10,151.21. 

At  the  end  of  the  fiscal  year  both  piers  were  in  fair  repair,  but  noth- 
ing waa  accomplished  towards  extensign  of  piers,  which  is  the  most  im- 
portant work  when  funds  sufficient  shall  be  available.  In  April,  1885, 
it  was  reiK>rted  that  a  shoal  had  formed  in  channel  between  piers,  and 
as  o|iening  of  navigation  rendered  it  important  to  remove  this  at  once, 
operations  were  begun,  and  by  removing  3,331  cubic  yards  of  material 
a  good  16  foot  channel  was  restored  from  the  lake  to  inner  end  of  piers. 

The  anexpected  and  extra  repairs  made  and  to  be  made  at  this  har- 
bor will  increase  the  estimate  for  repairs  and  renewal  and  prolonging 
piers  at  least  $12,000,  so  that  the  sum  of  $30,000  is  still  needed  to  oom- 
plete  the  existing  project.  • 

Jnly  1,1884,  ftmoniit  availftlable |151  57 

Am*  i«ot  appropriated  by  aet  approvedJuly  5,  1884 10,000  00 

10, 151  57 
Jnly  1, 1885,  amount  expended  dnriDg  fiscal  year,  exclasiye  of  out«tandiDg 
UabtVUteB  Jnly  1, 18b4 10,151  21 

July  1,  1885,  aiDoant  available iSO 

{Amoant  (estimated)  reanired  for  completion  of  existing;  project 30, 000  00 
Amomnt  thatcan  be  profitablyexpended  in  fiscal  year  euding  Jane90, 1887    30, 000  00 
Sabmitted  in  acconlance  with  requirements  of  section  2  of  river  and 
bax bor  aets  of  1866  and  1867. 

(See  Appendix  M  M  8.) 

9.  Rocky  River  J  Ohio. — ^The  proiect  for  the  improvement  of  this  river 
was  adopted  in  1871,  the  object  being  to  aflbrd  a  channel  of  entrance 
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100  feet  wide  and  from  6  to  12  feet  deep.  It  required  the  construction 
of  a  pier  500  feet  long,  and  a  large  amount  of  excavation. 

The  pier  as  projected  was  constructed,  but  only  a  small  amount  of 
excavation  was  done,  and  no  further  appropriations  were  made  for  con- 
tinuing the  work  after  March  3,  1875. 

By  the  act  of  June  14, 1880,  an  appropriation  of  $4,000  was  made  for 
repairs,  and  during  the  years  1880  and  1881  portions  of  this  amount 
were  expended  in  placing  the  pier  in  good  condition.  The  storms  of 
1883  did  considerable  damage  to  this  pier,  and  it  was  repaired  during 
the  fiscal  year  ending  June  30, 1884,  at  a  cost  of  $1,248.61.  '  At  the  close 
of  that  season  the  pier  was  in  fair  condition,  but  the  storms  of  the 
spring  of  1884  have  again  damaged  the  pier,  and  considerable  repairs 
are  now  needed.  As  the  act  of  July  5,  1884,  made  no  appropriation  for 
this  harbor,  and  the  balance  on  hand,  $131.87,  is  too  small  to  attempt 
any  repairs,  there  will  be  no  work  practicable  until  further  appropria- 
tion, and  the  damaged  pier  will  be  still  further  impaired.  The  sum  of 
$3,000  is  required  for  immediate  repairs. 

July  1, 1884,  amount  available $131  87 

July  1, 1885,  amount  available 131  87 


C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      3, 000  00 
2  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  9.) 

10.  Cleveland  Harbor j  Ohio. — The  present  project  for  the  improvement 
of  the  month  of  the  Ouyahoga  Kiver  was  adopted  in  1825,  and  has  been 
amended  from  time  to  time  to  gain  increased  depth.  It  consists  of  par- 
allel piers  about  200  feet  apart,  running  out  to  a  depth  of  16  feet  in  the 
lake. 

When  operations  were  commenced  in  1826  there  was  a  long  low  sand- 
bar where  the  river  now  empties  into  Lake  Erie,  and  the  entrance  was 
through  a  narrow,  intricate  channel  with  a  depth  of  about  3  feet. 

At  the  close  of  the  fiscal  year,  ending  June  30, 1885,  there  had  been 
expended  about  $366,000,  and  there  was  as  the  result  a  good  wide  chan- 
nel at  the  entrance  to  the  harbor,  with  a  depth  of  from  17  to  20  feet  be- 
tween the  lake  and  the  railroad  bridge  at  the  inner  end  of  the  piers, 
with  a  pile  protection  work  620  feet  long  at  the  inner  end  of  the  west 
pier,  constructed  in  1882, 

The  storms  of  the  winter  and  spring  of  this  year  did  some  damage  to 
piers,  and  their  use  by  vessels  to  "lay  up"  to  also  destroyed  many  tim- 
bers, all  of  which  had  to  be  repaired  during  the  fiscal  year  ending  June 
,  30, 1885,  at  a  cost  of  about  $900. 

^  The  new  breakwater. — The  original  project  for  a  harbor  of  refuge  pro- 
vides for  an  outer  breakwater,  starting  from  the  lake  shore  about  700 
feet  west  of  the  upper  end  of  the  old  river-bed. 

This  breakwater  runs  out  in  a  direction  about  due  north,  a  distance  of 
3,130  feet,  to  a  depth  of  2S  feet.  The  angle  is  then  turned,  and  it  runs 
for  4,030  feet  nearly  parallel  to  the  shore,  with  a  spur  100  feet  long  on 
the  north  side  of  the  lake-arm,  and  200  feet  from  it«  eastern  end,  in  a 
depth  of  from  28  to  30  feet.  The  entrance  to  the  harbor  on  the  east  side 
it  was  proposed  to  protect  by  extending  the  east  pier  at  the  mouth  of 
the  river  1,400  feet. 

To  the  close  of  the  present  fiscal  year  the  sum  of  $795,072.83  has  been 
expended,  and  7,160  linear  feet  of  breakwater  had  been  finished,  which 
completed  lake-arm  of  the  breakwater,  leaving  but  the  eastern  protec- 
tion to  be  built  to  complete  the  harbor  of  refuge. 
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The  en^neer  in  charge  suggested  that  the  plan  for  the  closing  of  the 
eastern  side  of  the  harbor  of  refuge  be  changed ;  that  instead  of  prolong- 
ing the  east  pier  another  lake-arm  of  breakwater  be  built  to  the  east- 
ward, leaving  an  opening  opposite  the  piers  of  350  feet  for  an  entrance. 
This  plan  would  give  about  80  per  cent,  additional  harbor  room,  and 
would  give  as  much  protection  to  the  original  harbor  as  the  present' plan. 
The  increased  cost  would  be  proportionally  small,  and  the  entire  cosi 
of  the  harbor  of  refuge  thus  enlarged  would  be  about  the  amount  of 
the  revised  estimate  for  completion  upon  the  present  plan,  and  nearlj 
$500,000  less  than  the  original  estimate. 

This  project  was  referred  to  a  Board  of  Engineers,  which  approved 
of  the  project  in  an  amended  form.  The  recommendation  of  the  Board 
having  been  finally  approved,  with  slight  modification,  the  matter  was 
made  the  subject  of  a  special  communication  to  the  House  of  Representa- 
tives for  the  favorable  consideration  of  the  Committee  on  Rivers  and 
Harbors.  (See  Appendix  M  M  10.)  But  owing  to  the  failure  of  the 
river  and  harbor  bill  no  sanction  was  given  by  Congress  for  the  appli- 
cation of  the  $100,000  appropriated  by  act  of  July  5, 1884,  towards  the 
construction  of  the  proposed  eastern  arm  of  the  breakwater. 

The  balance  on  hand  July  1,  1884,  when  all  outstanding  contracts 
were  completed,  was  only  $19,239.73,  too  small  a  sum  to  invite  proposals 
for  continuing  the  breakwater ;  hence  there  has  been  no  work  done  dur- 
ing the  fiscal  year  ending  June  30,  1885,  and  the  appropriation  of  July 
5,  1884,  being  unavailable  for  the  proposed  eastern  extension  of  the 
breakwater,  no  work  will  be  practicable  until  further  legislation,  there- 
by occasioning  over  two  years'  delay  in  progress  of  the  work. 

The  amount  expended  for  the  harbor  and  harbor  of  refuge  during  the 
fiscal  year  ending  June  30,  1885,  was  $18,104.44.  The  sum  of  $300,000 
can  be  profitably  expended  during  the  fiscal  year  ending  June  30,  1887, 
for  continuing  the  existing  project. 

Jnly  1, 1684,  amount  available $19,239  73 

Amonnt  appropriated  by  act  approved  July  5,  1884 100, 000  00 

119,239  73 
Julv  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  Jnly  1,  1884 18.104  44 

Jnly  1,  1885,  amonnt  available 101.135  29 

fAmonnf  (estimated)  reqaired  for  completion  of  existing  project 300, 000  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  enaing  June  30, 1887  300, 000  00 
ISabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  10.) 

11.  Fairport  Harbor^  mouth  of  Grand  Riter^  Ohio. — The  present  proj- 
ect for  the  improvement  of  this  harbor  consists  of  parallel  piers,  2(>0 
feet  apart,  running  out  into  the  lake.  It  was  adopted  in  18 .*5,  and  has 
been  modified  by  prolonging  the  piers  from  time  to  time  so  as  to  gain 
increased  depth,  the  object  being  to  afford  a  channel  of  entrance  of 
navigable  width  and  not  less  than  16  feet  in  depth.  When  the  work  of 
improvement  was  commenced,  in  1826,  the  mouth  of  the  river  was 
closed  by  a  sand-bar  1,200  feet  wide,  at  times  so  hard  and  dry  that 
teams  could  be  driven  across. 

In  1829  the  depth  in  the  channel  was  about  8  feet,  and  in  1839,  when 
work  wa«  suspended,  there  was  a  depth  of  11  i^^i^  and  any  vessel  then 
navigating  the  lakes  could  enter  at  any  time  without  danger.  In  1865 
the  piers  were  found  to  be  seriously  dilapi<lated.  In  1870  there  was  a 
depth  of  12  feet  in  the  channel.     In  1879  this  depth  was  increased  to 
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14  feet,  in  1881  to  15  feet,  and  at  the  close  of  tbe  fiscal  year  endino: 
Jane  30,  1885,  tbere  was  a  good  channel  between  tbe  piers  witb  least 
deptb  of  10  feet  at  low  water,  and  in  tbe  lake  beyond  piers  witb  least 
deptb  of  15i  feet  at  ordinary  level  of  tbe  lake. 

During  tbe  fiscal  year  tbe  work  was  in  progress  by  wbicb  the  east  pier 
is  to  be  extended  80  feet,  tbe  superstructure  of  tbe  west  pier  repaired, 
and  minor  repairs  made  to  both  piers.  Dredging  was  also  canied  on 
by  tbe  removal  of  10,082  cubic  yards.  The  dredging  restort*d  a  good 
16-foot  channel  between  piers  and  good  ]5}foot  channel  through  bars 
in  lake  beyond  end  of  piers.  Tbe  above  work  was  under  tbe  appropria- 
tion of  July  5, 18S4. 

The  sum  of  $4,337.76  was  expended  during  tbe  fiscal  year,  and  re- 
mainder of  appropriation  will  be  exhausted  about  August  1, 1885. 

Tbe  sum  of  $30,000  can  be  expended  during  tbe  fiscal  year  ending 
June  30,  1887,  in  prolonging  tbe  piers,  in  repairing  piers,  and  in  dredg- 
ing in  accordance  witb  existing  project. 

July  1,  1884,  amount  available $425  08 

Amuunt  appropriated  by  act  approved  July  5,  1884 10, 000  00 

10,4--i5  08 
Jaly  1,  1885,  amount  expt^nded  during  fiscal  year,  exclusive  of 

outataiidiug  liabilities  July  1, 1884 $4,226  57 

July  1,  1(^85,  outstandiuff  liabilities Ill  19 

4,337  76 

July  1, 1885,  amount  available 6,087  32 

{Amount  (estimated)  required  for  completion  of  existing  project 50, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1887    30,000  00 
Submitted  in  compliance  with  requirements)  of  section  2  of  river  and 
harbor  acts  of  1836  and  1867. 

(See  Appendix  M  M  11.) 

12.  Ashtabula  Harbor^  Ohio  (in  charge  of  Gapt.  Edward  Magnire, 
Oorps  of  Engineers,  to  March  9,  1885). — Tbe  original  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1826.  Tbe  rock  bottom  was 
then  found  at  9  feet  below  tbe  water  surface,  and  tbere  was  a  deptb  of 
only  2  feet  of  water  on  the  bar  at  the  entrance  when  operations  were 
commenced. 

The  project  provided  piers  rnuning  out  on  either  side  of  the  mouth  of 
the  river  from  shore  to  12  feet  water  in  tbe  lake. 

Tbe  present  project  contemplates  the  extension  of  the  )>ier8  out  to  16 
feet  water,  tbe  removal  of  tbe  decayed  portions  of  both  piers  and  re- 
building with  new  material,  at  the  same  time  Htraightening  the  line  of 
the  west  pier  so  as  to  afford  a  uniform  width  of  160  teet  in  tbe  channel. 

Operations  were  commenced  in  1826,  and  have  been  prosecuted  with 
more  or  less  interruptions  and  suspensions  (no  work  was  done  between 
1839  and  1865),  and  have  resulted  in  a  much  improveil  harbor.  Tbe 
olose  of  the  present  fiscal  year  leaves  a  good  wide  channel  15^  to  Id 
feet  deep  from  the  lake  into  tbe  harbor. 

There  has  been  appropriated  a  total  of  $372,401.21  up  to  the  close 
of  tbe  fiscal  year  ending  June  30, 1885,  of  which  amount  the  sum  of 
$357,252.78  has  been  expended. 

During  the  fiscal  year  tbe  west  pier  was  extended  shoreward  282J 
linear  feet,  in  accordance  wiih  project,  and  tbe  channel  dredged  so  as 
to  give  a  good  16  foot  channel,  except  where  rock  bottom  occurs  at  less 
depth.  Some  repairs  were  made  to  the  east  pier  and  to  the  shore  pro- 
tection at  inner  end  of  west  pier. 

Revised  estimates  give  the  sum  of  $80,250  as  required  to  complete 
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tbe  existing  project,  of  which  amoant  the  sam-of  $77,550  can  be  profit- 
ably expended  during  fiscal  year  ending  June  30, 1887,  in  renewing 
piers,  extending  pier,  dredging,  and  rock  excavation. 

July  1,  1884,  amoant  available $2,695  42 

Amonnt  appropriated  by  act  approved  July  5, 1884 22, 500  00 

25, 195  42 
July  1,  1885,  amonnt  expended  during  fiscal  year,  exclusive  of 

outstanding  Habilitiee  July  1,  1884 $10,046  99 

July  1,  1885.  outstanding  liabilities 1,186  03 

11,233  08 

July  1,  1885,  amount  available 13,962  40 

{Amonnt  (estimated)  required  for  completion  of  existing  project. .......     80, 250  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endiug  JuneSO,  1887    77, 500  00 
Submitted  in  compliance  "with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  12.) 

13.  Gonneaut  Harbor ^  Ohio  (in  charge  of  Gapt.  Edward  Maguire,  Corps 
of  Engineers,  to  March  9, 1885.) — The  original  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1829.  Operations  were  carried 
on  during  the  years  1820  to  1832,  and  from  1836  to  1838,  inclusive^ 
which  consisted  in  the  construction  of  piers  125  feet  apart,  running  from 
shore  out  to  a  depth  of  12  feet  of  water  in  the  lake,  and  in  dredging. 
The  design  was  to  afford  a  depth  of  12  feet  of  water  through  the  bar  at 
the  month  of  Oonneaut  Creek,  which  bar  was  dry  at  low  water  when 
work  was  commenced. 

The  improvements  have  been  prosecuted  at  this  harbor  with  more  or 
less  interruptions  and  suspensions.  Ko  work  was  done  from  1839  to 
1844,  from  1845  to  1852,  from  1853  to  1866,  and  none  for  the  past  three 
years.  The  best  channel  ever  obtained  was  11  feet,  and  the  more  usual 
depth  has  been  8  or  9  feet.  The  present  depth  of  water  on  the  bar  is 
7  feet.  Up  to  the  close  of  the  present  fiscal  year  the  sum  of  $112,629.39 
has  been  appropriated  for  this  harbor,  of  which  sum  $112,623.28  has 
been  expended.  The  present  project  for  this  improvement  contemplates 
rebuilding  the  east  pier  and  renewing  the  superstructure  of  the  west 
pier  at  an  estimated  cost  of  $35,090. 

The  commerce  of  the  port  has  always  been  small. 

July  1, 1884,  amount  available (19  68 

July  1, 1885,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1884 13  57 

July  ly  1885,  amount  available 6  11 

(Amonnt  (estimated)  required  for  completion  of  existing  project 35, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1887    35, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  13.) 

14.  Ihinkirk  Harbor j  New  York  (in  charge  of  Capt.  Edward  Maguire, 
Corps  of  Engineers,  to  March  9, 1885). — The  existing  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1870,  the  object  being  to  form 
an  artificial  harbor  by  constructing  a  breakwater  2,860  feet  long  and 
nearly  parallel  with  the  shore,  and  by  excavating  a  channel,  so  as  to 
afford  a  depth  of  13  feet  into  this  harbor,  the  estimated  cost  of  which 
was  $350,000. 

The  breakwater  construction  has  been  carried  out  in  part,  1,341  feet 
having  been  eomplete<l  at  a  cost  of  $98,000,  and  the  channel  has  been 
excavated  to  13  feet  in  depth,  but  is  quite  narrow,  besides  presenting 
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the  ragged  edges  of  the  unblasted  rock,  jutting  out  on  either  side,  and 
being  exposed  to  wind  and  waves  from  any  direction  between  northwest 
around  to  northeast.  It  is  therefore  somewhat  dangerous  at  times  for 
a  vessel  to  make  the  entrance.  In  case  any  further  extension  of  the 
breakwater  is  deemed  advisable  the  officer  in  charge  recommends  its 
extension  to  the  westward  560  feet,  as  contemplated,  in  the  original  de- 
sign, which  would  diminish  in  some  degree  the  dangers  of  the  eutrancei 
and  at  the  same  time  create  additional  shelter  within  the  harbor.  A 
total  of  $459,079.38  has  been  appropriated,  of  which  amount  $450,611.98 
have  been  expended  to  the  close  of  fiscal  year  ending  June  30, 1885. 

The  breakwater,  if  extended  560  feet  to  the  westward,  might  also,  with 
benefit  to  the  harbor,  be  extended  300  feet  eastwardly,  a  total  of  860 
feet.  It  would  then  be  659  feet  shorter  than  its  original  estimated 
length.  The  cost  of  such  extensions,  with  present  prices  of  materials, 
would  be  some  $70  per  linear  foot,  and  would  amount  to  $60,200. 

During  the  fiscal  year  work  was  in  progress  for  about  6  weeks  in 
dredging  and  repairs  to  east  breakwater. 

Amount  expended  dui:ing  fiscal  year  was  $1,541.89. 

The  conditionr  of  the  harbor  is  about  tlie  same  as  at  the  close  of  the 
last  fiscal  year. 

July  1, 1884,  amount  available |9  29 

Amount  appropriated  by  act  approved  July  5,  1884 10, 000  90 

10,009  29 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1884 1,541  89 

July  1,  1885,  amount  available 8,467  40 

r  Amount  (estimated)  required  for  completion  of  existing  project 60,200  00 

)  Amount  that  can  be  profitably  expended  in  fiHcal  year  ending;  June  30,1887    60, 200  00 
1  Subtuitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M 14.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPBOVBMENT  TO  COMPLY  WITH 
BEQUIBEMENTS  OF  THE  BIYEB  AND  HABBOB  ACT  OF  JULY  5, 

1884. 

The  following  locality  was  examined  by  the  local  engineer  in  charge, 
Major  Overman,  and  recommended  for  improvement,  viz: 

^^At  Cleveland,  Ohio,  far  opening  and  improving  the  channel  knoion  as  the 
old  riverbed  of  the  Cuyahoga  River.^ — But  in  conseqaence  of  the  views 
of  the  local  engineernot  being  concurred  in  by  the  Chief  of  Engineers, 
and  in  accordance  with  the  requirements  of  the  act,  no  instructions  were 
given  to  make  a  survey  of  the  locality  with  the  view  of  submitting  an 
estimate  for  the  work. 

(See  Appendix  M  M  15.) 

IMPBOYEMENT  OF  THE  HABBOBS  OF  EEIE,  PENNSYLYANIA,  AND 
BUFFALO,  NEW  YORK,  AND  OF  NIAGABA  BIYEB — IMPBOYEMENT  OP 
HABBOBS  ON  LAKE  ONTABIO. 

Officer  in  charge,  Capt.  Edward  Magnire,  Corps  of  Engineers. 

[The  harbors  on  Lake  Ontario  were  in  charge  of  Lieut.  Col.  H.  M. 
Robert,  Corps  of  Engineers,  to  January  28,  1885.] 

1.  Erie  Harbor^  Pennsylvania, — The  original  survey  of  this  harbor  was 
made  in  1811),  at  which  time  the  chaLuel  was  narrow  and  tortuous,  with 
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a  depth  of  only  6  feet.  In  1823  a  plan  for  the  improvement  was  adopted, 
and  constitates  the  present  work  at  the  entrance  to  the  harbor,  except- 
ing some  changes  which  have  been  required  either  on  accoaut  of  the 
age  of  the  stractures  originally  built  or  other  caases.  The  piers  have 
"been  extended  from  time  to  time,  and  are  now  in  good  condition. 

The  present  project  contemplated  the  extension  of  the  pinrs  to  the  16- 
foot  curve  in  the  lake,  and  the  maintenance  of  a  channel  of  navigable 
width  and  16  feet  in  depth  from  the  harbor  inside  to  the  lake  outside. 

The  last  examination  made  of  the  harbor  on  June  20,  1885,  showed 
that  the  channel  between  the  piers  was  in  good  condition,  bat  that  there 
bad  been  an  increased  shoaling  above  and  to  the  south  of  the  north  pier, 
due  to  the  sand  carried  down  from  the  peninsula  during  storms.  There 
was  a  least  depth  of  15.4  feet  at  extreme  low  water  south  of  the  north 
pier  and  in  the  entrance,  and  a  least  depth  of  12.2  feet  off  the  end  of  the 
north  pier. 

The  present  officer  in  charge  is  of  the  opinion  that  on  account  of  the 
rapid  current  which  flows  in  and  out  through  the  channel  the  north 
pier  should  not  be  extended,  but  that  owing  to  the  increasing  shoaling 
which  has  already  taken  place  the  south  pier  should  be  extended  400 
feet.  He  recommends  that  the  neck  of  the  peninsula  be  protected  by  a 
breakwater,  and  that -the  movement  of  sand  around  the  eastern  end  of 
the  peninsula,  and  which  threatens  to  close  the  harbor  entrance,  be  ar- 
rested by  the  construction  of  jetties  perpendicular  to  the  shore  of  the 
peninsuU.  The  estimated  cost  of  the  work  is  $173,044.50,  and  the 
amount  of  the  appropriation  asked  for  is  $126,000. 

If  the  present  project  of  pier  extension  alone  be  carried  out,  the 
amount  required  will  be  $84,120. 

Operations  have  been  prosecuted  with  more  or  less  interruptions  and 
suspensions  (no  work  was  done  from  1838  to  1842,  from  1846  to  1853, 
and  1855  to  1864),  and  have  resulted  in  much  benefit  to  the  harbor  and  its 
channel  entrance.  The  work  during  the  fiscal  year  consisted  of  minor 
repairs  to  the  piers. 

To  carry  out  the  recommendation  of  the  Board  of  Engineers  of  June 
14,  1882,  $10,000  of  the  amount  available  for  the  harbor  are  set  aside 
to  provide  for  the  prompt  construction  of  a  dike  at  the  neck  of  the  penin- 
sula in  case  of  necessity. 

The  total  amount  appropriated  for  this  harbor  up  to  June  30, 1885,  is 
$731,367.23,  of  which  $672,056.37  have  been  expended. 

Jnly  1,  1884,  amount  available $12,037  06 

Amoant  appropriated  by  act  approved  July  5,  1884 50, 000  00 

62, 037  06 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

oatstandingliabilities  July  1,1884 |2,726  W 

July  1,  1885,  outetanding  liabilities 180  00 

2,906  20 

July  1,  IS&bf  amount  available 59,130  86 

{Amount  (estimated)  required  for  completion  of  existing  project 84, 120  00 
Amount  that  can  be  profitably  expended  in  fiscal  year endin^r  June 30, 1887  126,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  1.) 

2.  Buffalo  Harbor^  New  York. — Theorigina)  project  forthe  improvement 
of  this  harbor  was  adopted  in  1826,  the  date  of  the  first  appropriation, 
and,  as  modified  at  various  times,  provided  for  the  construction  of  a 
north  and  south  pier  at  the  month  of  Buffalo  Creek,  a  masonry  sea-wall 
running  south  from  the  inner  end  of  the  south  pier,  and  a  breakwater 
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less  than  half  a  mile  in  front  of  the  Buffalo  li^hthoase,  its  long  arm  ex- 
tending nearly  parallel  with  the  shore.  The  present  project  was  adopted 
in  1874,  and  provides  for  the  construction  of  a  breakwater  of  crib-work. 
7,600  feet  long,  running  parallel  to  the  shore,  and  a  shore-arm  of  pile  and 
crib  work  4,100  feet  long  running  out  towards  the  southern  end  of  the 
main  or  detached  breakwater,  leaving  an  opening  of  about  150  feet  be- 
tween tliem. 

The  total  amount  appropriated  for  this  harbor  up  to  June  30,  1885, 
was  $1,761,880.41,  of  which  $1,621,1 17.92  have  been  ex))ended,  resulting 
in  the  construction  of  the  north  and  south  piers,  the  sea-wall,  870  linear 
feet  of  pile  pier,  and  5,696.9  linear  feet  of  main  breakwater.  The  latter 
is  now  l)eiug  extended  650  feet,  which  extension  will  be  finished  early 
in  the  coming  fiscal  year. 

The  northern  portion  of  the  main  breakwater  is  very  much  in  need  of 
repairs. 

The  appropriation  asked  for  is  to  be  applied  to  extension  and  repair 
of  the  breakwater. 

July  1,1884,  amount  available $84,013  58 

Amount  appropriated  by  act  approved  J uly  5, 1884 .' 100, 000  00 

184,013  08 
July  1, 1885,  amount  expended  duringfiscal  year,  exclusive  of 

outHtniid  ing  liabili  tif  8  J  uly  1, 18«4 $111, 363  93 

,^aly  1, 1885,  ontistaudiug  liabilities 13,1»5  71 

124,659  64 


July  1, 1885,  amount  available 59,453  94 

Amount  (estimated)  required  for  completion  of  existing  project 1,230,000  00 

Amount  tbat  can  be  profitably  expended  in  fiscal  yeareudiug  June,  30. 

1^87 500,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

harbor  acts  of  in66  and  1867. 

(See  Appendix  N  N  2.) 

3.  Niagara  River ^New  York. — ^The  projeet  for  this  improvement  was 
adopted  in  1881,  tlie  object  being  the  removal,  by  dredging,  of  the  bars, 
and  removal  of  submerged  rocks  in  the  channel  in  the  neighborhood  of 
Tonawanda  Island. 

The  total  amount  appropriated  for  this  work  was  $6,500,  of  which 
$5,912.48  have  been  expended,  resulting  in  the  formation  of  a  channel 
of  navigable  width  and  a  depth  of  13  feet  at  low  water.  The  natural 
channel  was  from  13  to  16  feet  in  depth,  but  narrowed  by  bars  and  rocks. 

All  the  work  contemplated  in  this  portion  of  the  river  has  been  done. 

July  1 ,  1884,  amount  available |l,500  00 

July  1,  If^t^,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  ltitt4 912  48 

July  1, 1883,  amount  available 587  58 

(See  Appendix  N  N  3.) 

4.  Wilson  Harbor  J  New  York. — The  project  for  the  improvement  of 
this  harbor  was  adopted  in  1873  and  modified  in  1877,  the  object  being 
to  afford  a  channel  of  navigable  width  and  12  feet  in  depth  by  the  ex-^ 
tension  of  two  parallel  piers,  from  the  mouth  of  Twelve-Mile  Creek  to 
the  12foot  curve  in  the  lake,  with  the  formation  of  a  protected  channel 
between  the  piers.  The  mouth  of  the  creek  was  originally  obstructed 
by  a  bar,  upon  which  there  was  a  depth  of  about  1  fiK>t. 

Before  the  commencement  of  operations  by  the  United  States,  the 
piers  had  been  carried  about  400  feet  into  the  lake  by  private  enter- 
prise. 
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Tbe  existing  channel  between  the  piers  has  a  depth  of  about  8  feet 
for  a  narrow  width,  while  the  depth  of  the  inner  harbor  is  even  less. 

The  fauds  available  for  this  harbor  were  practically  exhausted  dur- 
ing tbe  fiscal  year  ending  June  30,  1884,  and  no  appropriation  having 
been  made  by  the  act  of  July  5, 1884,  no  work  has  been  done  during 
the  present  fiscal  year. 

The  amount  expended  to  June  30, 1885,  is  $49,959.00,  and  has  resulted 
in  the  extension  of  the  piers  to  the  8foot  curve  in  the  lake. 

Any  further  appropriations  will  be  applied  to  pier  extension  and 
maintenance,  and  such  dredging  as  may  be  necessary. 

Jnly  1,  1884,  amount  available $133  2& 

Jaly  1, 1885.  amount  expendedduringfiscal  year,  exclusive  of  outstanding 
liaUmties  July  1,  1884 92  85 

July  1,  1885,  amount  available 40  40 

{Amount  (estimated)  required  for  completion  of  existing  project :     50, 000  00 
Amount  that  can  be  protitably  expended  in  fiscal  vear  ending  June  30, 1887    50, 000  00 
Submitted  in  compliance  witb  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  4.) 

6.  Olcott  ffarboTj  New  York, — The  project  for  the  improvement  of  this 
harbor  was  adopted  in  1866^  the  date  of  the  first  appropriation,  and 
proposed  to  connect  the  deep  water  in  the  lake  with  deep  water  in 
Eighteen-Mile  Creek  by  the  extension  of  two  parallel  piers  from  the 
month  of  the  creek  to  the  11-foot  curve  in  the  lake,  with  the  formation 
of  a  dredged  channel  between  the  piers.  The  project  was  modified  in 
1874  and  1881  to  provide  for  the  removal  of  rock  found  to  exist  in  the 
channel  between  the  piers,  and  for  additional  pier  extension.  The  nat- 
ural channel  between  the  mouth  of  the  creek  and  the  lakes  was  ob- 
structed by  a  bar,  upon  which  there  was  a  depth  of  about  IJ  feet. 

The  last  appropriation  for  this  harbor  was  made  March  4, 1881,  and 
was  expended  iu  the  construction  of  a  shore-arm  to  the  west  pier.  No 
work  has  been  done  during  the  present  fiscal  year. 

The  amount  expended  to  June  30, 1885,  is  $118,000,  and  has  resulted 
in  tbe  extension  of  the  piers  to  about  the  9-foot  curve  in  the  lake  and 
the  formation  between  the  piers  of  a  channel  of  navigable  width,  with  a 
depth  of  about  7^  feet  at  low  water. 

Any  further  appropriation  will  be  applied  to  pier  extension  and  main- 
tenance, and  such  dredging  as  may  be  necessary. 

t  Amount  (estimated)  required  for  eompletion  of  existinff  projeot $30, 000  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887.  30, 000  00 
\  Submitted  in  compliance  with  reqairements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  5.) 

6.  Oak  Orchard  HarboTj  NewTorJc. — The  earliest  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1836,  the  date  of  the  first  ap- 
propriation, and  proposed  the  construction  of  an  east  and  west  break- 
water, approaching  to  within  200  feet  of  each  other,  and  connecting  at 
this  opening  with  parallel  piers  extending  into  the  lake. 

Subsequent  modifications  were  extensions  of  the  original  project  to 
provide  for  rock  removal,  and  to  adjust  it  to  the  increased  demands  of 
commerce.  The  present  project  was  adopted  in  1881,  the  object  being 
to  extend  the  piers  to  the  12-foot  curve  in  the  lake,  with  the  formation 
of  a  channel  of  navigable  width  and  12  feet  depth  between  the  piers  at 
low  water.  The  natural  channel  of  entrance  to  Oak  Orchard  Creek 
was  narrow,  with  a  depth  of  from  2  to  4  feet. 
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Tbe  total  amount  expended  from  1836  to  June  30, 1886,  is  $181,277.53, 
and  has  resulted  in  extending  tbe  piers  to  the  9  foot  curve  in  tbe  lake, 
securing  a  protected  channel  of  navigable  width  and  a  depth  of  9  feet 
at  low  water.  Tbe  amount  expended  since  tbe  adoption  of  tbe  present 
project  in  1881  is  $7,777.63. 

During  the  present  fiscal  year  tbe  superstructure  of  tbe  entire  west 
pier  from  its  outer  end  to  just  inside  tbe  shore-line,  or  a  distance  of  1,072 
linear  feet,  was  entirely  rebuilt. 

Tbfe  appropriation  asked  for  is  to  be  applied  to  pier  extension  and 
maintenance,  and  such  dredging  as  may  be  necessary. 

July  1,  1884,  amount  available : |3.000  00 

Amount  appropriated  by  act  approved  July  5,1884 5,000  00 

8,000  00 
July  1,  1885,  amoont  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 7,777  53 

July  1,  1885,  amount  available 2-<»47 

{Amount  (estimat'ed)  required  for  completion  of  existing  project 93, 000  00 
Aroountthatcau  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    50, 000  00 
Submitted  in  com]>liance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  6.) 

7.  Charlotte  Harbor j  New  York. — Tbe  earliest  project  for  the  improve- 
ment ot  this  harbor  was  adopted  in  1828,  tbe  date  of  the  first  appropri- 
ation, and  proposed  to  connect  the  deep  water  in  the  Genesee  River 
with  tbe  deep  water  in  the  lake  by  parallel  piers  about  360  feet  apart. 
Tbe  subsequent  modifications  were  extensions  of  the  original  project,BO 
as  to  adjust  it  to  tbe  demands  of  commerce. 

Tbe  i)resent  project  was  adopted  in  1881,  the  object  being  to  extend 
the  piers  to  tbe  IS-foot  curve  in  tbe  lake,  with  the  formation  by  dredg- 
ing of  a  channel  between  the  piers  of  a  navigable  width  and  15  feet  in 
depth  at  low  water. 

The  natural  channel  over  tbe  bar  was  tortuous,  and  in  calm  weather 
would  admit  at  ordinary  stage  of  tbe  lake  vessels  drawing  8  feet. 

The  total  amount  expended  from  1828  to  June  30, 1885,  is  $353,301.04. 
The  amount  expended  from  tbe  adoption  of  the  present  project  in  1881 
to  June  30, 1885,  is  $35,222.64. 

Tbe  total  expenditure  has  resulted  in  extending  the  piers  to  the  13- 
foot  curve  in  the  lake,  securing  a  channel  between  the  piers  of  naviga- 
ble width  and  of  not  less  than  12  feet  in  depth  at  low  water. 

Tbe  appropriation  asked  for  is  to  be  applied  to  pier  extension  aud 
maintenance,  and  such  dredging  as  ntay  be  necessary. 

July  1,  1884,  amonnt  available |2, 429  M 

Amount  appropriated  by  act  approved  July  5,  1884 20,  UOO  00 

V2.429  94 
July  1,  1885,  amount  expended  dnring  fiscal  year,  exclusive  of 

outHtanding  liabilities  Julv  1,  1884 |2,652  58 

July  1,  le!85,  outstanding  liabilities 222  81  ^ 

2,875  39 

July  1,  1885,  amount  available 19.554  55 

{Amount  (P8timate<l)  required  for  completion  of  existins:  project 99,  IMM'  00 
Amonnt  thatcan  be  profitably  expendedin  liscalyfar  ending  June  30, 1887    99,000  00 
Snlmiitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  lej66  and  1867. 

(See  Appendix  N  N  7.) 
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8.  Pultneyville  HarboVj  New  York. — Tbe  project  for  the  improvement 
of  this  harbor  was  adopted  in  1870,  the  date  ot  the  first  appropriation, 
and  proposed  the  construction  of  a  breakwater  running  easterly  from 
the  west  shore,  and  thence  northerly  into  the  lake  with  an  east  pier 
parallel  to,  and  about  200  feet  from,  the  northerly  arm  of  the  west 
breakwater.  The  project  was  modified  in  1875  to  provide  for  increased 
dredging.  The  object  of  the  improvement  was  to  provide  a  channel  of 
navigable  width  and  not  less  than  10  feet  depth.  The  natural  channel 
was  not  more  than  2  feet  in  depth. 

The  tot-al  amount  expended  to  June  30, 1885,  is  $70,822.10,  and  has  re- 
sulted in  the  extension  of  the  piers  to  the  lOfoot  curve  in  the  lake. 
The  shoaling  between  the  piers  has  reduced  the  available  depth  of 
channel  to  about  7  feet,  while  the  channel  along  the  shore-arm  of  the 
west  pier  has  shoaled  so  as  to  leave  an  available  depth  of  from  4  to  7 
feet.  If  it  be  desired  to  continue  the  improvement  of  this  harbor  so  as 
to  give  an  available  depth  of  10  feet  at  low  water,  it  will  be  necessary 
to  exclude  the  sand  by  means  of  a  construction  cutting  off  the  shallow 
area  at  the  south  end  of  the  harbor,  and  then  redredging  the  channel 
between  the  piers  and  along  the  shore  arm  of  the  west  pier  at  an  esti- 
mated cost  of  $30,000. 

Should  it  be  found  to  be  necessary  to  extend  the  piers  to  the  12.foot 
curve  in  the  lake  in  order  to  maintain  a  10-foot  channel,  the  cost  of  such 
extension  would  be  about  $50,000. 

The  appropriation  of  $4,000,  August  2, 1882,  completed  the  estimated 
amount  required  for  the  completion  of  the  existing  project. 

July  1,  1884,  amount  available |392  04 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
UabUitie*  July  1,  1884 214  14  . 

July  1,  1885,  amount  available 177  90 

(See  Appendix  N  N  8.) 

9.  (Jreat  Sodus  Harbor j  New  York. — The  earliest  project  for  the  im- 
provement  of  this  harbor  was  adopted  in  1828 ;  the  first  appropriation 
was  made  in  1829.  The  original  project  proposed  the  construction  of 
two  breakwaters  from  the  east  and  west  shores,  approaching  to  within 
500  feet  of  each  other,  and  connecting  at  this  opening  with  parallel  piers 
extending  into  the  lake. 

Subsequent  modifications  were  extensions  of  the  original  project  to 
adjust  it  to  the  increased  demands  of  commerce. 

The  present  project  waa  adopted  in  1881,  the  object  being  to  extend 
the  piers  to  the  15foot  curve  in  the  lake,  and  dredging  a  channel  be- 
tween the  piers  16  feet  deep  at  low  water. 

The  natural  channel  would  admit  vessels  drawing  8  feet  at  ordinary 
lake  stage. 

The  total  amount  expended  from  1829  to  June  30, 1885,  is  $389,996.86. 
The  amount  expended  from  the  adoption  of  the  present  project  in  1881 
to  June  30, 1885,  is  $28,225.06. 

Tbe  total  expenditure  has  resulted  in  the  extension  of  the  west  pier 
to  the  14-foot  curve  in  the  lake,  the  extension  of  the  east  pier  to  the 
9-foot  curve  in  the  lake,  with  a  channel  of  navigable  width  and  10  feet 
depth  at  low  water  between  them. 

The  appropriation  asked  for  is  to  be  applied  to  pier  extension  and 
maintenance,  and  such  dredging  as  may  be  necessary. 
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July  1,  1884,  amoant  ayailable $4,308  85 

AmoDQt  appropriated  by  act  approved  July  5,  1884 10, 000  00 

14,308  85 
Jnly  1,  1865,  amonnt  expended  dnring  fiscal  year,  exclnsive  of 

outstandiDg  liabilities  July  1, 18S4 $7,533  91 

J  uly  1,  1885,  outstanding  liabilities ^ 4  80 

7.538  71 

Jnly  1, 1885,  amount  available 6.770  14 

(Amount  (estimated)  required  for  completion  of  existing  project 65,  OOU  UO 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887    65, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  9.) 

10.  Little  Sodtis  Harbor,  New  York. — The  earliest  project  for  the  im- 
provement of  this  harbor  Tvas  adopted  in  1829,  and  has  since  been 
variouHly  modified.    The  first  appropriation  was  made  in  1852. 

The  early  projects  proposed  the  partial  closing  of  the  opening  between 
the  bay  and  the  lake  by  lateral  dikes  connected  with  two  parallel  piers 
extending  into  the  lake.  The  present  project,  which  is  an  expansion  of 
the  earlier  ones,  was  adopted  in  1881,  and  is  designed  to  afibrd  a  chan- 
nel of  navigable  width  of  not  less  than  15  feet  depth  at  low  water. 

The  total  amount  expended  from  the  date  of  the  first  appropriation  in 
1852  to  June  30,  18<S5,  is  $257,194.21.  The  amount  expended  from  the 
adoption  of  the  present  project  in  1881  to  June  30, 1885,  is  $22,752.44. 

The  total  expenditure  has  resulted  in  the  extension  of  tho  piers  to 
the  12-foot  curve  in  the  lake,  securing  a  channel  between  the  piers  of 
navigable  width  and  14  feet  in  depth,  with  a  channel  through  the  outer 
bar  12  to  14  feet  deep  at  low  water. 

The  appropriation  asked  for  is  to  be  applied  to  the  extension  and 
maintenance  of  the  piers,  and  such  dredging  as  may  be  necessary  to 
maintain  a  channel  through  the  outer  bar. 

July  1,  1884,  amount  available |4, 116  02 

Amount  appropriated  by  act  approved  July  5, 1884 10, 000  00 

14,116  02 
July  1,  1885,  amonnt  expended  dnring  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1884 |1,868  46 

July  1,  1885,  outstanding  liabilities 3,283  68 

6, 152  14 

July  1,  1885,  amount  available 8,963  88 

{Amount  (estimated)  required  for  completion  of  existing  project 45,  OOU  00 
AmounttQatcanbeprotitablyexpend^idtuAscalyearendiugJiineSO,  1887    45,000  00 
Submitted  in  coinplianot^  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  10.) 

11.  Osicego  Harbor ^  New  York. — ^The  earliest  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1827,  and  proposed  to  inc  ose  an 
area  at  the  mouth  of  the  river  by  extending  jetties  from  the  shore  into 
the  lake,  joining  the  outer  ends  by  a  breakwater,  but  leaving  an  open- 
ing through  which  to  enter  the  harbor.  This  project  was  completed  la 
18G9,  and  forms  the  present  inner  harbor.  The  present  project  was 
adopted  in  1870,  and  consists  of  a  breakwater  5,800  feet  in  length,  par- 
allel to  the  old  west  breakwater  and  1,100  feet  in  advance  of  it.  The 
estimated  cost  was  $1,161,082.  It  was  modified  in  1879, 1880, 1882,  and 
1883,  by  the  proposed  construction  of  an  east  breakwater  2,700  feet  in 
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length,  the  redaction  to  350  feet  of  the  opening  between  the  east  end  of 
the  west  breakwater  and  the  north  end  of  the  light-house  pier,  the  use 
of  creosoted  timber  in  repairs  to  the  old  breakwater,  the  construction  of 
spars  along  the  face  of  the  outer  west  breakwater  to  reduce  the  effect 
of  accumulated  seas,  and  for  deei)ening  by  dredging  the  inner  harbor 
at  the  month  of  the  Oswego  River. 

The  object  of  these  improvements  was  to  give  protection  to  the  dty 
docks  and  wharves,  and  to  the  commerce  of  the  harbor  and  lake  a  depth 
suitable  for  the  heaviest-draught  vessels  on  the  lakes.  The  natural  en- 
trance to  the  month  of  the  river  was  shallow  and  difficult  of  access. 

The  total  amount  expended  from  the  date  of  the  first  a[»propriatioa  in 
1826  to  Jnne  30, 1885,  is  $  1 ,556,325.01 .  The  amount  expemled  from  tfa« 
adoption  of  the  present  project  to  June  30, 1885,  is  $1,082,962.14. 

The  total  expenditure  has  resulted  in  the  completion  of  the  originally- 
progected  harbor,  the  completion  of  the  west  breakwater,  with  the  re- 
duction to  360  feet  of  the  opening  between  the  east  end  of  the  west 
breakwater  and  the  north  end  of  the  light-house  pier,  the  construction  of 
213  linear  fleet  of  the  east  breakwater,  the  completion  of  one  j^pur- crib, 
and  the  deepening  of  the  river  mouth  to  a  depth  of  15  feet  at  low  water, 
securing  full  protection  to  the  docks  and  wharves  west  of  the  river 
moBth,  and  channels  of  entrance  16  feet  deep  and  350  feet  wide  each  to 
the  inner  and  outer  harbors,  and  15  feet  deep  at  low  water.  Early  in 
December,  1884,  a  severe  northwest  storm  caused  a  breach  in  the  west 
breakwater  145  feet  in  width,  and  necessitating  repairs  for  a  length  of 
100  feet  each  side  of  the  breach.  This  portion  of  the  breakwater  has 
been  repeatedly  breached,  and,  in  the  opinion  of  the  officers  in  charge, 
the  remainfng  old  work  should  be  entirely  removed  and  rebuilt  in  a 
stronger  manner  at  an  estimated  cost  of  $80,000.  There  are  several 
other  breaks  whieh  should  be  repaired,  in  order  to  avoid  any  severe 
injury  which  may  occur  f^om  the  violent  seas  to  which  this  structure 
is  subjected. 

The  appropriation  asked  for  includes  the  cost  of  repair  of  the  breach 
and  $70,682,  the  balance  of  the  original  estimate,  and  is  to  be  applied 
to  repairs  and  the  extension  of  the  breakwater. 

The  old  west  breakwater  of  the  inner  harbor  is  in  a  very  dilapidated 
condition  and  should  be  repaired  in  order  to  prevent  it  from  becoming 
an  obstruction  to  the  harbor.  Sevt^al  private  individuals  have  ai)plied 
for  permission  to  use  the  breakwater  as  a  dock  on  condition  of  patting 
it  in  good  repair  and  maintaining  it  so.  The  officer  in  charge  recom- 
mends that  such  legislation  be  enacted  as  will  permit  of  such  occupa- 
tion, the  repairs  to  be  made  according  to  plans  to  be  approved  by  the 
En^neer  Department. 

July  1, 1884,  amonnt  ATailAble $10,303  83 

ABMmnt  appropriated  by  act  approved  July  5, 1884 »0,000  00 

90,303  88 
July  t,  1885,  amonnt  expended  during  fiscal  year,  exolnsi've  of 

ostetanding  liabilities  July  1,  1884 $82,265  97 

July  1,  1886,  oatstanding  liabilities 6,265  10 

88,531  07 

Jnlyl,  1886,  amount  available 1,772  76 

i Amonnt  (estimated)  required  for  completion  of  existing  project 70, 6S'Z  00 
Amonnt  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  150, 600  00 
Submitted  in  compliance  with  requirement^  of  section  2  of  riTcr  and 
karbor  aOU  oi  18M6  and  1867. 

(See  Appendix  N  N  11.) 
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12.  Saoketi^s  Harbor^  New  York. — ^The  project  for  the  improvement  of 
this  harbor  was  adopted  in  1881,  and  proposed  the  deepening  of  the 
harbor  over  an  area  of  aboat  fifteen  acres  to  a  depth  of  12  feet  at  low- 
water.  The  depth  previously  existing  was  less  than  8  feet  over  a  large 
part  of  its  area. 

In  1826  and  1828  the  sam  of  $6,000  was  expended  in  cleaning  and 
deepening  the  harbor. 

The  total  amount  expended  from  1826  to  June  30,  188'j,  is  $12,740.18; 
the  amount  expended  from  the  a<ioption  of  the  present  project  to  June 
30, 1885,  is  $6,740.18,  and  has  resulted  in  the  removal  of  24,010  cubic 
yards  of  sand,  mud,  and  gravel.  With  the  comi)letion  of  that  work  the 
harbor  had  a  depth  of  12  feet  at  low  water  over  about  six  acres  of  its 
area,  except  a  small  part  thereof,  where  the  presence  of  rock  in  place 
limited  the  depth  to  a  little  less  than  12  feet. 

During  the  fiscal  year  operations  were  limited  to  the  construction  of 
a  crib  of  18  feet  square  and  9  feet  high  on  tbe  shoal  which  extends  south- 
erly into  the  harbor  from  the  east  end  of  Ship  House  Point.  The  object 
of  the  crib  is  to  define  the  harbor  entrance  and  furnish  mooring  facili- 
ties for  vessels  lying  in  the  harbor. 

Tcr  protect  the  harbor  from  the  shore  drift  around  Ship  House  Point, 
the  officer  in  charge  recommends  the  constructiou  of  low  jetties,  and  to 
this  work  it  is  proposed  to  apply  the  appropriation  asked  for. 

July  1,  1884,  amount  available $429  41 

July  1,  188i,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1884 .357  30 

July  1,  1885,  amount  available 72  11 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 
Amountthat  can  be  profitably  expended  in  fiscal  year  enaiuK  June  30, 1887      2, 000  00 
Submitt'Cd  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1h66  and  1867. 

(See  Appendix  N  N  12.) 

EXAMINATIONS  AND  SURVEYS  FOE  IMPROVEMENT  TO  COMPLY  WITH 
REQUIREMENTS     OF     THE    RIVER   AND    HARBOR   ACT    OF   JULY    5, 

1884. 

The  following  locality  was  examined  by  the  local  engineer  in  charge. 
Captain  Maguire,  and  not  recommended  for  improvement: 

1.  Niagara  Biver^  New  Yorkjfrom  Youngstown  to  Lake  Ontario, — Re- 
port transmitted  to  Congress,  and  printed  in  House  Ex.  Doc.  No.  71, 
Forty-eighth  Congress,  second  session.    (See  also  Appendix  N  N  13.) 

And  it  appearing,  after  preliminary  examination  by  the  local  engi- 
neer, Lieut.  Col.  H.  M.  Robert,  that  the  localities  weVe  worthy  of  im- 
provement by  the  General  Government,  he  was  charged  with  and  com- 
pleted the  following: 

1.  Scajaquada  [ticaja4Ma>da]  Creek j  at  Buffalo j  New  York. — Report 
transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No.  157,  Forty- 
eighth  Congress,  second  session.    (See  also  Appendix  N  N  14.) 

2.  Salmon  Biverj  New  York^  at  and  below  Fort  Covington. — Report 
transmitted  to  Congress  and  printed  as  house  Ex.  Doc.  No.  135,  Forty- 
eighth  Congress,  second  session.    (See  also  Appendix  N  N  15.) 

3.  Mouth  of  Salmon  River  and  the  inner  natural  harbor  thereat^  on  Lake 
Ontario^  New  York^  with  a  view  of  making  a  harbor  of  refuge  for  vessels  in 
distress  and  for  purposes  of  oommeroe  and  navigation.'-^CSee  Appendix 
N  N  16.) 
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IMPROVEMENT  OP  OGDENSBURG  HARBOR  ON  THE  RIVER  SAINT  LAW- 
RENCE; OF  HARBORS  ON  LAKE  GHAMPLAIN,  ANP  OF  GRASS  AND 
TIGONDERO0A  RIVERS,  NEW  YORK,  AND  OP  OTTER  GREEK,  VERMONT. 

Officers  in  charge,  Lieut.  Col.  Henry  M,  Robert,  Corps  of  En^neers, 
to  February  20, 1885,  and  Maj.  Milton  B.  Adams,  Corps  of  Engineers, 
from  that  date. 

1.  Ogdensburg  Harbor^  New  YorJc. — ^The  present  project  for  the  im- 
proveoient  of  this  harbor  was  adopted  in  1882,  which  contemplates  the 
deepeninfT  of  the  channels  along  the  city  front  and  in  prolongation  of 
the  lower  reach  of  the  Oswegatchie  to  deep  water  in  the  Saint  Law^nce 
Biver,  so  as  to  afford  a  depth  of  15  feet  in  the  channels  and  16  feet  on 
the  oater  bar  at  extreme  low  water. 

When  operations  were  first  commenced  at  this  harbor,  the  channels 
afforded  depths  of  5  to  12  feet  only,  and  now  there  are  two  good  chan- 
Del8,  from  deep  water  in  the  Saint  Lawrence  to  the  nearest  docks  or 
wharves,  in  which  water  from  15  to  16  feet  deep  is  afforded,  and  a  chan- 
nel 12  feet  deep  and  150  feet  wide  has  been  afi'eoted  along  the  entire  city 
front  on  the  Saint  Lawrence  Birer. 

The  total  amount  expended  from  the  date  of  the  first  appropriation 
in  1852  to  June  30, 1885,  has  been  $130,624.53,  and  from  the  adoption  of 
the  project  $20,624.53  have  been  expended. 

The  officer  now  in  charge  calls  attention  to  a  probable  necessary  in- 
crease of  the  estimate  for  the  improvement  under  the  existing  project, 
owing  to  the  material  encountered  in  gaining  increased  depths  in  the 
channels  being  harder  than  was  expected,  which  makes  the  cost  double 
that  of  the  estimate  in  some  portions  of  the  channels.  He  recommends 
that  the  estimated  cost  be  placed  at  $108,000,  instead  of  $76,000  on  this 
account,  and  suggests  a  modification  of  the  present  project  at  a  total 
estimated  cost  of  $48,400. 

The  sum  asked  for  this  improvement  is  to  be  applied  to  dredging  op- 
erations, in  case  the  present  project  is  adhered  to.  Should  it  be  thought 
best  to  discontinue  the  dredging  within  the  harbor,  after  carrying  the 
improved  channels  fk*om  deep  water  in  the  Saint  Lawrence  to  the  vi- 
cinity of  the  docks  and  wharves  which  are  nearest -to  the  upper  and 
lower  entrances,  then  $23,400  will  be  sufficient  to  complete  the  work. 

July  1,  1084,  amount  available $489  28 

AmottDt  appropriated  by  act  approTed  Jaly  5, 1884 15, 000  00 

15.489  28 
July  1,  1885,  amonnt  expended  daring  fiscal  year,  exoluBlve  of 

oatetanding  liabilitiee  July  1, 1884 |9,432  94 

/oly  1,  1886,  outetanding  liabilities 1,680  87 

11,113  81 

July  1, 1886,  amount  available 4,375  47 

(  Amount  (estimated)  required  for  completion  of  existing  project 83, 000  00 

'  Amonnt  that  can  profitably  be  expended  in  fiscal  year  ending  June  30, 1887    35, 000  00 
,  Sobmitted  in  compliance  with  requirements  of  section  2  of  river  and 
<      harbor  acts  of  186d  and  1867. 

(See  Appendix  O  O  1.) 

2.  CHrctss  Biver  (at  Massena)^  New  York. — The  project  for  the  improve- 
ment of  this  river  was  adopted  in  1881,  and  has  for  its  object  the 
formation  of  a  channel  with  a  least  depth  of  4  feet  and  a  least  width  of 
40  feet  from  the  Saini;  Lawrence  Eiver  to  the  village  of  Massena,  a 
distance  of  abont  7^  miles  by  water.  The  natnral  depth  of  the  shoal 
places  is  some  2  feet. 

23  E  •--^  T 
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Proposals  were  invited  by  advertisement  in  188'?,  and  in  response  bnt 
one  bid  was  rereived,  which  indicated  that  the  funds  available  Mere 
only  sufficient  to  remove  one-fourth  the  amount  of  obstructing;  material 
at  one  of  liie  slioal  phices.  It  was  theielore  eonsidend  best  to  await 
further  appropriations,  so  tliat  oiierations  couhl  be  carried  on  economi- 
cally and  with  an  expectnticm  of  effecting  some  direct  benefit  to  the 
channel  with  the  money  expended. 

The  additional  appropriation  of  tO,0(K),  if  made,  will  be  applied,  to- 
gether with  the  funds  available,  in  deepening  the  channel  by  di edging. 

Jidy  1,1  H84,  amount  a vnilahle |2,948  60 

July  1, 1885,  auiouut  available 3^,1)48  60 

f  Amount  (estimated)  required  for  completion  of  exietin^r  project IG,  000  00 

I  Auionuttliat  can  liu[ir<itilabivexpeni!e(l  in  Itscal  ycur ending  June3(),18B7    1<3,U0U  lO 
I  Submitted  in  coni])lianee  with  requiremeuts  of  Bection  *Z  of  river  aud 
V     harbor  acts  of  ImAi  and  1867. 

(See  Appendix  O  O  2.) 

3.  Brealtraler  at  Rovh^h  Pointy  Lake  CMvnpJain^  Netc  Torlc. — The  pro- 
ject for  this  im]>rovenient  wa«  adopted  just  before  the  close  of  (he  i»re8- 
ent  fiscal  year,  and  eoiitem]»hites  the  construction  of  a  breakwater  com- 
posed of  rubble  and  lar^e  stone  on  a  straight  line  extending  from 
Btoney  Point  in  the  general  direction  of  the  sou  I  hern  point  of  the>6  foot 
curve  south  of  Windmill  Toint,  until  the  18-foot  curve  is  reached,  a  to- 
tal distance  of  about  2,0(i0  feet. 

The  estimated  cost  of  the  breakwater  is  placed  at  $110,000.  From 
the  amount  appropriated  lor  this  work  some  expenditures  have  been 
made  for  certain  necessary  incidental  expenses  connected  with  the  prep- 
aration of  the  project,  ofiice  expenses,  &c. 

Amonnt  appropriated  by  act  approved  Jnly  5,  1884 $35,000  00 

July  1  f  1^85,  amonnt  expeuded  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  ltib4 1,081  83 

/uly  1,  1885,  amonnt  available 33.978  17 

! Amonnt  (estimated)  required  for  completion  of  existing  project 110,  UUU  00 
Amount  that  can  be  nroHiably  expended  in  tiscal  year  ending  June^iO,  1887     76,  UUO  00 
Bubniiited  in  compliance  with  requiremeuts  of  seotiou  *Z  of  river  aud 
harbor  acts  of  18C6  and  lti67. 

(See  Appendix  O  O  3.) 

4.  Sicanion  Harbor^  Vermont. — The  project  for  the  improvement  of 
this  harbor  was  adopted  in  1873,  and  had  for  its  object  the  protection 
of  anticipated  docks  and  wharves  by  the  construction  of  a  breakwater 
in  front  of  the  place  where  it  wa^  thought  they  might  belocatetl. 

The  amount  expended  to  June  3(i,  1885,  is  $70,18807,  and  baa  re- 
sulted in  the  construction  of  the  existing  breakwater.  Ita  site  was  nec- 
essarily selecte<l  betbre  the  docks  there  now  were  located,  aud  they 
are  simated  so  as  to  receive  very  little  if  any  protection  from  it. 

In  view  of  these  facts,  and  the  uncertainty  of  the  location  of  other 
docks  and  wharves  which  may  be  built  hereafter,  it  is  recommended 
that  no  further  appropriation  be  made  until  the  future  de\  elops  some 
add  itioual  shipping  interests  to  be  benefited  by  the  construction  of 
increased  protection,  and  shall  indicate  the  requirements  iu  further  ex- 
tension of  the  existing  breakwater.  ^ 

July  1,18>^4,  amount  available fj^  41 

July  1, 18^5,  amonnt  expended  during  iUealyear,  exclusive  of  ontstandioff* 
liabilities  July  1,  l«b4 208  48 

July  1»  1885,amouDt  available 3^  93 
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C  Amonnt  (eBt'imat^fl)  reqaired  for  completion  of  existiof^  project $169,500  00 

<  Submitted  in  coni]iIinnce  with  requirtsuients  of  section  2  of  river  and 
(      harbor  actjs  of  ld6(>  nud  1867. 

(See  Appendix  O  O  4.) 

5.  PlatUhvrg  Harbor^  New  TorJc. — The  first  project  for  the  improve- 
ment of  this  harbor  was  ado])teil  probably  in  IS-'^O,  tiie  date  of  the  firtit 
appropriation  for  it.  That  project  and  the  modification  of  it,  adopted 
and  completed,  have  re8ulted  in  the  construction  of  1,250  feet  of  break- 
water, the  protection  of  a  i>ortion  of  the  beach,  and  thedredging  of  shoal 
areas  within  the  breakwater. 

The  last  modification,  made  in  1870,  proposed  the  extension  of  the 
breakwater  to  the  southeast,  the  iirotection  of  the  adjacent  beach  by 
revetment,  and  the  dredging:  of  shoal  areas  within  tiie  harbor. 

Operations  have  been  confined  to  dredging  an<l  repairs  as  required 
since  1875. 

During  the  season  of  1884  there  were  3,022  cubic  yards  of  material  re- 
moved from  shoal  places  near  the  steamboat  docks,  in  order  to  afford 
sufiScient  depth  for  the  steamers  frequenting  the  harbor;  which  con- 
sumed the  available  lunds,  and  the  officer  in  charge  states  that  addi- 
tional dredging  is  required. 

The  total  amount  expended  to  June  30,  1885,  hasl)een  $138,411.94, of 
which  amount  $52,011.U4  were  expended  since  the  adoption  of  the  mod- 
ified project  in  1870. 

The  a]>proi)nution  asked  for  this  harbor  is  to  be  applied  to  dredging 
operations  and  repairs  of  the  existing  structure. 

Jnly  1,  1^^,  anionut  available (1,^78  85 

July  1,  18S5,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  18d4 1,190  79 

Jaly  1,  1885,  amount  avaUable 88  06 

{Amount  (estimated)  required  for  completion  of  existing  project 12, 000  00 

Anionut  that  can  be  protii  ably  expended  in  fiscal  year  ending  Jnne30, 1887  5, 000  00 
Submitted  in  coniplianee  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867^ 

(See  Appendix  O  O  5.) 

6.  Burlington  HarboVj  Vermont — The  improvement  of  this  harbor 
dates  from  3836. 

Modifications  in  tbeoriginal  plan  have  occurred  from  time  to  time  so  as 
to  afford  adequate  protection  to  theincrciise  of  the  commercial  and  ship- 
ping interests  at  the  harbor;  the  last  of  whidi  was  proposed  by  the 
ofiScer  in  charge  in  1884,  and  had  for  its  object  the  protection  of  t  he  docks 
and  wharves  extending  southward  of  those  that  derived  protection  from 
the  breakwatcT.  The  new  work  in  ])rogress  during  the  past  year  has 
been  in  conformity  with  the  modification  of  1884,  besides  which  exten- 
sive repairs  have  Iteen  made  where  a  gale  in  May,  1884,  caused  much 
injary  to  1,175  linear  feet  of  the  oldest  portion  of  the  structure. 

The  breakwater  was  extended  200  feet  southward  during  the  year, 
and  now  comprises  a  continuous  substantial  stiucture  some  3,500  feet 
long,  nearly  parallel  with  the  general  line  of  the  docks  and  wharves,  and 
about  1,000  feet  distant  from  them.  In  addition  to  the  repairs  which 
were  made  during  the  year,  however,  and  covered  the  1,175  linear  feet 
injured,  the  ofiicer  now  in  charge  recommends  the  renewal  of  old  and 
decayed  iK>rtions  of  the  su|>erstructure  which  are  liable  to  become 
breached,  and  it  is  propose<l  to  csirry  forward  this  work  duriug  the 
present  season  to  the  extent  of  the  remaining  funds. 
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As  additional  fdnds  become  available  it  is  expected  tbey  will  bo 
applied  in  further  extensions  of  the  breakwater,  so  as  to  keep  pace  with 
the  giowth  of  the  commerce  and  the  extension  of  the  line  of  docks  and 
wharves,  and  in  general  repairs  of  the  older  portions  of  the  existing 
structure. 

Jaly  1,  1884,  aroonnt  available $383  «6 

Amount  appropriated  by  act  approved  July  6,  1884 50,000  00 

50,383  26 
Jnlv  1,  1885,  amoniit  expended  during  fiscal  year,  excluBive  of 

outstanding  liabilities  July  1,  1884  $37,120  99 

Jnlvl,  1885,  ontstanding  liabilities 1,960  27 

39,081  26 

July  1,  1885,  amount  available 11,302  OO 

{Amount  (estimated)  required  for  completion  of  existing  project 203,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1887    50, 000  OO 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  O  6.) 

7.  Otter  Creek^  Vermont. — The  project  for  this  improvement  was 
adopted  in  1872,  and,  as  modified  in  1882  and  1884,  proposes  the  forma- 
tion of  a  channel  of  navierable  width  and  a  least  depth  of  8  feet  from 
Vergennes,  Vt,  to  Lake  Ghamplain. 

During  the  fiscal  year  operations  were  confined  to  the  improvement 
of  Bull  Brook  Bend  and  its  immediate  vicinity  by  dredging,  and  re- 
sulted in  securing  a  good  channel  75  feet  wide  and  8  feet  deep  at  low- 
water,  through  what  had  previously  been  the  most  serious  obstruction 
on  Otter  Creek. 

The  officer  in  charge  reports  that  Steamboat  Landing,  Sharkie's 
Bend,  Crittenden's  Bend,  and  the  mouth  of  the  creek,  should  all  be 
improved  by  widening  and  deepening  the  channel  at  these  places  ia 
order  to  carry  out  the  scheme  of  improvement. 

July  1, 1884,  amount  available $3,851  9^ 

July  1, 1885,  amount  exp^ided  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1884 3,203  58 

•  Mil  ■ 

July  1, 1885,  amount  available 648  34 

(Amount  (estimated)  required  for  completion  of  existing  project 39, 748  OO 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    20, 000  OO 
Submitted  in  compliance  with  requirements  of  section  '2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  O  7.) 

8.  Ticonderoga  River^  New  TorJe. — The  project  for  this  improvement 
was  adopted  in  1881^  its  object  being  to  afford  a  channel  of  navigable 
width  and  a  least  depth  of  8  feet  at  low  water,  from  Ticonderoga  Vil- 
lage to  Lake  Chainplain,  a  distance  of  about  2  miles. 

The  estimated  cost  of  the  improvement  was  $42,516,  of  which  amount 
$10,000  was  appropriated,  and,  as  expended,  has  resulted  in  an  improved 
channel  which  is  now  60  feet  wide,  except  the  npper  2,000  feet,  only  30 
feet  wide,  and  affords  a  least  depth  of  6  feet. 

To  complete  the  improvement  this  channel  should  be  widened  in  its 
upper  reach  to  60  feet  and  should  be  generally  deepened.  The  princi- 
pal industry  subserved  by  this  improvement  is  the  manufacture  of  pulp 
and  paper  from  wood  fiber,  which  requires  the  annual  transportation  of 
about  2,000  tons  of  coal  and  10,000  cords  of  wood. 


Digitized 


ty  Google 


RIVER  AND  HARBOR  IMPROVEMENTS.  357 

{Amoant  (estimated)  reqnired  for  completion  of  existing  project $32, 516  00 
Amount  that  can  be  profitably  expendf  d  in  tiscal  year  ending  June  30, 1867     10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  O  8.) 

BXUnNATIONS  AND  SURVEYS  FOR  IMPROVEMENT  TO  COMPLY  WITH 
REQUIREMENTS  OP  THE  RIVER  AND  HARBOR  ACT  OP  JULY  6, 
18^4. 

It  appeaiiug,  after  preliminary  examination  by  the  local  en|?ineer, 
Lieat.  Col.  H.  M.  Robert,  that  the  localities  were  worthy  of  improvement 
by  the  General  Government,  he  was  charged  with  and  completed  the 
following: 

1.  Whitehall  Hahor^  New  York. — Beport  transmitted  to  Congress  and 
printed  as  House  Ex.  Doc.  No.  i;^8,  Forty-eighth  Congress,  second  ses- 
sion.   (See  also  Appendix  O  O  9.) 

2.  Lake  Champlain^  at  Four  Channels. — Report  transmitted  to  Congress 
and  printed  as  llouse  Ex.  Doc.  No.  211,  Forty-eighth  Congress,  second 
session.    (See  also  Appendix  O  O  10.) 

3.  Mouth  of  the  Saranac  River  ^  at  Plattsburg^  New  York. — Report  trans- 
mitted to  Congress  and  priuted  as  House  Ex.  Doc.  No.  72,  Forty-eighth 
Congress,  second  session.    (See  also  Appehdix  O  O  11.) 

4.  Maguam  Bay^  Swanton^  Fcrmone.— (See  Appendix  O  O  12.) 

PACIFIC    COAST. 

IMPROVEMENT  OF  THE  HARBORS  OP  OAKLAND  AND  WILMINGTON,  OP 
PBTALUMA  CREEK,  AND  OF  THE  HARBOR  OP  REDWOOD,  CALI- 
FORNIA. 

Officer  in  charge,  Lieut.  Col.  G.  H.  Mendell,  Corps  of  Engineers. 

1.  OaJcla^d  Harbor^  California. — The  contract  for  dredging  in  force  at 
the  beginning  of  the  year  was  completed  on  April  7.  It  involved 
59,089  cabic  yards,  and  resulted  in  a  ship  channel  100  leet  wide  and  14 
feet  deep  at  low  water,  extending  from  the  head  of  the  jetties  to  Web- 
ster street,  a  distance  of  4,200  feet,  and  covering  all  of  the  present  com- 
mercial water  front  of  Oakland. 

There  were  delivered  on  the  south  jetty  daring  the  year  16,685  tons 
of  stone.  The  area  facing  laid  was  101,617  square  feet,  the  contract 
in  force  at  the  beginning  of  the  year  having  been  completed. 

A  contract  for  dredging  800,000  cubic  yards,  more  or  less,  in  the  tidal 
basin  was  made  on  October  4, 1884.  The  performance  under  this  con- 
tract has  been  unsatisfactory,  30,047  yards  only  having  been  excavated 
during  the  year,  while  the  requirement  exceeded  250,000  yards.  The 
dredge  of  the  contractor  was  burned  June  19.  Operatious  were  re- 
sum^  on  July  L  with  the  Yon  Schmidt  dredge,  which  has  always  given 
satis&ction. 

The  depth  and  condition  of  the  jetty  channel  have  shown  improve- 
ment during  the  year.  There  is  now  a  continuous  ship-channel  from  the 
bay  of  San  Francisco  to  the  water  front  of  Oakland,  with  18  feet  at  high 
water.  At  the  beginning  of  the  improvement  the  corresponding  depth 
was  about  10  feet.  The  present  project  contemplates  a  depth  of  20  feet 
at  low  water  and  26  feet  at  high  water. 

Payment  having  been  made  daring  the  year  for  the  land  condemned 
for  a  canal  to  connect  the  harbor  with  San  Leandro  Bay,  the  construe* 
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tion  of  the  canal  can  be  nndertaken  whenever  sufficient  fnnds  become 
available.  The  ap])ropriation  iisked  tor  the  hHtml  year  endincr  June  30, 
1887,  it)  to  be  applied  tu  thia  work,  to  the  continuation  of  dredging  the 
tidal  ba^in,  and  to  some  further  work  on  the  south  jetty. 

The  fnnds  now  available  are  pledged  under  the  existing  contract  for 
dredging,  which,  it  is  expected,  will  be  ful  tilled  during  the  coming  year. 

July  1,  1884,  aninunt  available $53,950  2» 

Aniouut  apprupriated  by  act  approved  July  5,  1834 139, 600  00 

203,550  2» 
Jnlv  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstHnding  liabilities  July  1,1884 $104,238  96 

July  1, 1885, outstandiug  liabilities 7,9(55  48 

112,  a04  44 

July  1, 1885,  amouDt  available 91,345  85 

(Amount  (estimated)  recjuired  for  completion  of  existing  project 939,929  20 
Amount  t  bateau  be  profitably  expended  in  firtcal  year  eudius^  June  30, 1887  300,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  octs  ''f  1806  and  1867. 

(See  Appendix  P  P  1.) 

2.  Wilmington  Harbor ^  CaUfomia. — At  the  beginning  of  the  improve- 
ment the  low- water  depth  at  the  entrance  was  about  1  foot.  The  depth 
now  is  10  feet.  At  high  water  vessels  drawing  15  feet  enter  the  harbor, 
which  now  Rccomniodates  almost  all  tlie  consting  trade.  The  channel 
inaintaine<l  its  depth  during  tbe  yenr,  and  showed  improvement  on  the 
inner  part  inside  the  harbor,  but  there  has  been  some  increase  in  the 
amount  of  sand  at  tbeentnince. 

Bi<1s  w<*re  invited  for  <lredging  but  no  contract  was  made. 

After  due  advertisement  a  contract  for  delivery  of  18,000  tons  of 
stone  wns  made  on  March  24,  and  work  was  begun  on  May  1.  The 
Btone  is  to  be  applied  to  the  construction  of  a  dike  about  700  feet  Id 
length,  iiitende<l  to  protect  the  southern  en<l  of  Rattlesnake  Island  from 
abnision,  nn<l  to  raising  the  jetties  above  high- water  mark.  Tbe  east 
jetty  was  raised  for  a  length'of  230  feet,  and  320  feet  of  the  dike  were 
buiit,  the  ndvsince  being  well  paved  for  a  distance  of  135  feet  further. 
The  qnnntity  ot  stone  delivered  was  5,*J84  tons.  The  contract  will  be 
completed  in  November.  The  present  project  is  intended  to  secure  4 
to  0  fret  ad<litional  depth  by  dredging  and  by  the  extension  and  comple- 
tion of  jetties,  both  oi>erations  to  be  carried  on  simultaneously,  if  the 
aniouut  appropriated  shall  permit. 

Jnly  1,  1884,  amount  available $17  87 

Amount  approx^riated  by  act  approved  July  5,  1884 50, 000  00 

60,017  87 
July  1,  1885,  amonnt  expended  dnring  fiscal  year,  exclnsive  of 

outstai.ding  liabiUties  July  h\S6A |9,85l  02 

July  1,  lej8&.  outtttaudiue  liabilities 7,2.'^8  70 

17,109  7« 

July  1,  18a),  amount  ayailable 33.908  15 

{Amonnt  (ostimnted)  rrqnired  for  completion  of  existing  proj*»ct !ii50,0<»0  00 
AnioiTnt  tbatciin  beprotitsbly  expended  in  lUcal  year  ending  June  :)0,18'^  150,000  00 
ttiilunitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1830  and  18^7. 

(See  Appendix  P  P  2.) 

3.  R'^dicood  Harbory  California  ^Redwood  City  is  a  town  of  2,000  or 
3,000  inhabitants,  situated  at  the  head  of  a  slough  beariog  tbe  same 
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nnmo.  Tliis  Rlon<;1i  opens  into  San  Francisco  Bay,  and  aflFords  a  connec- 
tion b^'  water  with  San  Francisco  and  other  points  situated  on  navigable 
i?ater8,  by  wbicli  means  much  tlie  greater  part  of  the  coininerco  is  car- 
ried on. 

The  sloHj^h  at  its  month  i»  qnite  shallow,  and  at  its  head  is  for  a  con- 
siderable distance  bare  at  low  water.  The  navigation  is  assured  en- 
tirely by  the  tide,  which  rises  here  5  or  6  feet.  A  railroad  connects  the 
vi11aii:e  with  San  Frajicisco,  and  affords  a  transportation  of  some  of  the 
pnubicts  of  the  country  to  points  not  situated  on  navi;i;able  waters. 

The  |)Ort  at  Eedwoo^l  is  an  outlet  for  a  considerable  area  of  country, 
part  of  which  is  agricultural  and  part  timber  laud.  An  increase  of 
depth  of  3  feet  would  remove  these  difficulties. 

The  character  of  the  improvement  must  consist  in  dredging  for  about 
1  mile  below  the  town,  and  as  there  is  no  ti  <al  basin  above  the  town 
adequate  to  keep  the  channel  clear,  it  is  to  be  expected  that  dredging 
will  have  to  be  rei)eated  perio<lically  every  few  yeaia  as  deposits  accrue. 

The  act  of  July  5,  1884,  appropriated  $3,{HiO  for  this  work.  The 
aiii«nint  being  Insufficient  to  produce  a  good  result,  it  has  been  held  to 
await  further  a|)propriations.  The  estimate  for  the  work  is  $15,400,  and 
the  whole  amount  is  necessary  i'n  order  to  insure  a  contract. 

The  work  is  to  consist  in  dredging,  the  amount  of  which,  to  enable 
Yeaaels  drawing  not  more  than  7  feet  to  reach  the  town  front  of  Hed- 
wood  City,  is  estimated  at  40,000  yards. 

Anionn t  Appropriateil  by  act  approvod  July  5,  1884 |3, 000  00 

Jnly  1,  1885,  aiuouDt  available 3,0OU  00 

(AiDoant  (eati mated)  required  for  compleMon  of  esistinp:  project 1*^,  4UU  00 
Ainnniit  tharcan  lie  protitably  expended  hi  finCHl  yeareiidiiig  June  :iO,  18S7  12, 40J  00 
Submitted  in  conipliauce  with  requirements  of  section  2  of  river  and 
iiarlMir  acts  of  1866  aiitl  1867. 

(See  Api>endix  P  P  3.) 

4.  Petaluma  Creekj  California, — The  improvement  of  Petalnma  Creek, 
aa  outlined  in  the  original  report  and  estimate  of  December  2,  1879, 
was  completed  M»y  2, 1884,  by  the  excavation  during  the  yearof  43,2()7 
cubic  yards  of  earth,  which  is  deposited  upon  the  banks.  A  cut  off  800 
feet  long,  50  feet  wide,  and  3  feet  iu  depth  was  made,  and  the  channel 
dreilged. 

The  channel  before  improvement  was,  for  2  m^es  below  Petaluma, 
bare  at  low  water,  and  not  covered  until  the  tide  had  risen  2  or  3  feet. 
Within  this  distance  there  were  three  abrupt  bends  that  seriously  em« 
barrass»'d  navigation.  The  channel  is  now  straightened  by  three  new 
channels,  cutting  off  the  bends.  The  channel  was  deepened  by  dredg- 
ing to  3  feet  at  low  water  through  the  whole  length,  except  for  2,000 
feet  at  the  ii|)per  end,  where  the  depth  was  made  2  feet.  JSome  fiiliug 
has  taken  place,  caused  by  wash  from  the  land  iu  freshets. 

The  anionnt  appropriated  is $30,000  00 

The  amount  exitended  is *27,  (>56  01 

This  improvement  has  been  and  will  cbntinne  to  be  of  great  advan- 
tage to  a  considerable  commerce  and  to  a  large  number  of  industrious 
people  occupying  a  fertile  tract  of  country. 

July  1, 1884,  amount  availalds $^,343  09 

July  1, 1^85,  amount  avnilHble 2,343  09 

(See  Appendix  P  P  4.) 

Bemoml  of  gunlcen  vesttels  or  craft  obstructinff  or  endangering  navfgfi- 
tkm. — The  last  Anunal  lieport  stated  the  low-water  depth  on  the  wreck 
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Escambia  to  be  Dot  less  tbau  33  feet,  and  that  it  was  not  a  danger  to 
vessels.  No  further  examination  bas  been  made,  but  nothing  bas  oc- 
curred to  indicate  a  change  in  her  position  or  that  the  depth  is  de- 
creased. Bids  were  invited  in  August  by  advertisement  for  the  removal 
of  a  barge  and  dredging  machinery  sunk  at  Oakland  Landing,  on  the 
San  Joaquin  River,  but  no  contract  was  made,  for  the  reason  that  at 
the  time  the  bids  were  received  the  owners  remained  iu  possession  and 
continued  to  remove  such  parts  of  the  wreck  as  had  value.  The  ma- 
chinery was  removed  in  this  way,  and  the  barge  was  left  in  a  broken 
condition.  The  obstruction  was  removed  by  the  United  States  snag- 
boat  Seizer  in  January,  1885. 

The  expenditure  during  the  year  was  $86.89. 

It  is  intended  to  make  another  examination  of  the  Escambia  when  a 
favorable  opportunity  offers. 

(See  Appendix  P  P  5.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  JULY  6, 
18C54. 

The  following  localities  were  examined  by  the  local  engineer  in  charge^ 
and  not  recommended  for  improvement: 

1.  Islais  Creole^  San  Francisco  Bay,  California. — (See  Appendix  PP  6.) 

2.  San  Mateo  Biver^  California. — (See  Appendix  P  P  7.) 

Reports  on  the  above  examinations  were  transmitted  to  Congress,  and 
printed  in  House  Ex.  Doc.  No.  71,  Forty-eighth  Congress,  second  ses- 
sion. 

And  it  appearing,  after  preliminary  examination  by  the  local  engi* 
neer,  that  the  locality  was  worthy  of  improvement  by  the  General 
Government,  Lieutenant-Colonel  Mendell  was  charged  with  and  com- 
pleted the  following,  the  results  of  which  were  transmitted  to  Congress, 
and  printed  as  House  Ex.  Doc.  No.  261,  Forty-eighth  Congress,  second 
session : 

I.  Ifapa  River  J  California. — (See  also  Appendix  P  P  8.) 

IMPROVEMENT  OF  THE  HARBOR  OF  BAN  DIEGO,  CALIFORNIA. 

Officer  in  charge.  Col.  C.  S.  Stewart,  Corps  of  Engineers. 

The  object  of  the  improvement  is  to  prevent  this  harbor  from  being 
the  place  of  deposit  of  the  materials  brought  down  by  the  San  Diego 
Biver  during  floods. 

In  1S75  a  project  was  formed  to  turn  the  river  back  into  one  of  its 
former  outlets  in  False  Bay.  The  work  was  executed  in  1876.  From  a 
point  in  the  river  bed  near  Presidio  Hill  a  new  water- way  was  cat 
across  the  plain  to  a  slough  from  False  Bay.  The  old  channel  was 
closed.  A  levee,  faced  with  stone  and  extending  from  highland  to 
highland,  was  built  along  the  artificial  cut  and  between  it  and  the 
harbor  of  San  Diego,  to  restrain  the  river  overflow  in  floods. 

The  improvement  has  thus  far  been  a  success.  On  account  of  the 
extraordinary  floods  of  the  winter  of  1883-'84  no  repairs  were  made  last 
year.    The  river  continued  to  flow  until  this  summer — an  unusual  event. 

The  injuries  to  the  embankment  and  its  stone  facing  caused  during 
two  years  by  the  burrowing  of  badgers,  by  the  trails  made  across  it  by 
cattle,  and  by  the  gullying  of  the  top  and  slopes  from  surface  water, 
have  been  repaired.  The  cost  of  the  work  done  has  been  $78.  The 
levee  is  in  fair  order. 
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The  total  expenditures  from  the  beginning  of  the  improvement  to 
June  30,  1885,  amount  to  $80,450.50. 

The  money  still  available  from  the  appropriation  for  repairs  made  in 
1879  will  probably  suffice  for  several  years. 

July  1,1884.  amount  available 1627  50 

Jaly  1,  1886,  amount  pxpended  during  fiscal  year,  exclusive  of  outstanding 
liabilities.  July  1,1884 78  00 

July  1,18<>,  amount  available 549  50 

(See  Appendix  Q  Q.) 

IMPROVEMENT  OP  ENTRANCE  TO  HUMBOLDT  BAY;  OP  SAN  JOAQUIN, 
UOKELUMNE,  SACRAMENTO,  AND  PEATHER  RIVERS,  CALIFORNIA; 
AND   OF  COLORADO  RIVER,  NEVADA,  CALIFORNIA,  AND  ARIZONA. 

• 

Officers  in  charge,  Capt.  A.  H.  Paysoii,  Corps  of  Engineers,  with 
Lieat.  S.  W.  Boessler,  Corps  of  Engineers,  under  his  immediate  orders, 
to  March  25, 1885 ;  Supervising  engineer,  Lieut.  Col.  O.  H.  Meudell, 
Corps  of  Engineers. 

1.  Humboldt  Bay,  California. — ^There  is  a  bar  at  the  entrance  to  this 
bay  upon  the  greater  part  of  which  are  breakers  at  nearly  all  times, 
but  through  which  a  channel,  variable  in  position,  width,  and  depth,  per- 
mits  navigation  to  be  carried  on  except  during  the  prevalence  of  very 
heavy  seas. 

The  work  proposed  is  the  construction  of  a  low  wall  on  the  south 
sands,  outside  the  harbor  entrance,  with  the  view  of  giving  permanence 
to  the  shifting  channel  across  the  bar.  The  cost  of  this  is  estimated  at 
about  $537,000. 

The  amount  on  hand  being  insufficient  for  the  proper  prosecution  of 
so  costly  and  exposed  a  work,  nothing  has  been  done  further  than  the 
preparation  of  plans. 

Negotiations  with  the  owners  of  the  land  on  the  south  spit,  which 
must  be  secured  for  the  Government,  have  resulted  iu  such  extrava- 
gant demands,  that  a  suit  in  condemnation  will  probably  be  necessary. 

July  1,  18S4,  amount  available |8l  68 

Amonnt  appropriated  by  act  approved  July  5,  1884 62,500  00 

62,581  68 
July  1, 1885,  amonnt  expended  daring  fiscal  year,  exclnsive  of  outstanding 
liabilities  July  1,  1884 109  00 

July  1,  1885,   amount  available 62,472  68 

{Amount  (estimated)  required  for  completion  of  existing  project 537,500  00 
Amonnt  thatcan  be  profitably  expended  in  fiscal  yearendius  June  30,1887.  200, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  AppendiK  B  B  1.) 

2.  I^n  Joaquin  River^  California. — Stockton  Slough  was  dredged  over 
a  length  of  5,250  feet  to  widths  varying  from  60  to  110  feet  and  a  depth 
of  9  feet  at  low  water ;  60,786  cubic  yards  were  removed  and  deposited 
ashore. 

In  Mormon  Slough  a  channel  60  feet  wide  and  4,250  long  was  dredged 
to  6  feet  at  low  water,  with  the  removal  of  47,595  cubic  yards.  Through 
the  shoal  at  the  entrance  from  Stockton  Slough  to  the  San  Joaquin,  a 
channel  700  feet  long,  with  an  average  width  of  80  feet,  was  dredged  to 
9  feet  at  low  water,  with  the  removal  of  12,908  cubic  yards. 
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Throngh  the  shoal  ftt  the  *'  Narrows,'*  in  the  San  Joaqain,  a  chan- 
oel  was  dredfi^ed  1,050  feet  louf^  by  GO  feet  wide  to  9  feet  depth  at  low 
water,  with  removal  of  13,122  cubic  yards  of  sand. 

The  Devil's  Elbow  Cut-off  was  completed  by  the  removal  of  24,510 
cubic  yanls,  and  has  been  found  a  great  convenience  to  the  navigation. 

In  January  the  United  States  snag-boat  removed  in  three  days  the 
wreck  of  an  old  dredge  sunk  in  the  approach  to  the  DeviPs  Elbow  Cut. 

During  May,  1885,  ten  working  days  were  spent  between  the  railroad 
bridge  across  the  San  Joaquin  and  Hill's  Ferry,  with  removal  of  96  snags 
and  45  trees. 

The  funds  asked  for  the  coming  year  will  be  expende<l  in  dredging 
portions  of  tlie  river  and  removal  of  snags  as  the  necessity  arises. 

July  1,1884,  amonnt  available $10,997  37 

Amoaui  appropriated  by  act  approved  Jnly  ^,  1884 20,000  00 

30,997  37 
Jaly  1, 1885,  amonnt  expended  daring  fiscal  year,  exclnsive  of  ontstandlng 
liabilities  July  1,  18ri4 30.443  77 

July  1,  1885,  amonnt  available 553  Ot 

L  Anionntthatcanbeprofitnblyexpendedinfiscalyearendinff  Jnne30, 1887    40,000  01^ 

<  Submitteil  in  compliance  with  requireuienta  of  section  2  of  river  and 
(     harbor  acts  of  Ism  aud  1867. 

(See  Appendix  B  li  2.) 

3.  Mokelnmne  River^  California. — ^The  snag- boat  worked  from  Novem- 
ber C  to  December  8,  1884,  in  tbo  portion  of  the  river  between  Snod* 
grass  Slough  and  Benson's  Ferry,  removing  160  snags  and  314  over- 
hanging trees. 

The  resalt  was  a  practicable  and  reasonably  safe  channel  from  the 
month  of  the  river  to  Benson's  Ferry,  bat  much  work  conid  still  be 
done  to  the  advantage  of  the  navigation. 

The  funds  available  and  asked  for  are  to  bo  used  in  further  removal 
of  snags  and  trees  below  Benson's  Ferry. 

Amonnt  appropriated  by  act  approved  Jnly  .">,  1884 t^,  500  00 

July  1,  iHHf),  aiiioiiiit  expended  during  fiscal  year,  ezoUisive  of  outstanding 
littbilitieu  July  1,  ltW4 4,968  09 

July  1, 1885,  amount  available 3,541  91 

L  Amount  that  can  be  profitably  expended  in  fiscal  year  end tngjnne  30, 1877      5,000  00 

<  Submitted  in  compliance  with  reqniremente  of  (section  2  of  river  and 
(     harbor  acto  of  18fi6  and  1867. 

(See  Appendix  K  R  3.) 

4.  Sacramento  and  Feather  rivers^  Califo^mia. — The  snag-boat  was  em- 
ployed on  tbese  streams  148  days,  of  which  99  were  on  the  Sacramento 
and  49  npon  the  Feather. 

Tbe  work  consisted  in  the  removal  of  7G4  sna^rs  and  41  trees  on  the 
Sacramento  an<l  302  snn^s  and  29S  trees  on  the  Feather,  Tbe  dams  at 
Parrott's  Ciuite  and  Call's  Bend  were  increased  in  length  and  strengtli- 
ened,  and  Fremont  Bar  and  Sahnon  Bend  were  scraped.  Tbe  pier  of 
tbe  nnnse<I  raihoad  brid^^e  at  Knight^s  Lauding  was  removed  after  the 
coinjiany  liad  taken  off  tbe  snperstiucture. 

For  tbe  first  time,  it  is  believed,  no  accident  happened  to  either 
steamers  or  barges  during  the  year,  thongh  the  latter  were  loaded  to 
greater  draughts  than  ever  before ;  that  is,  from  head  of  navigation  to 
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Batte  City  33  incbes,  from  Biitto  City  to  Golasa  38  inches,  and  from 
Colusa  to  Sacramento  M  inches. 

The  8na<?-boat  is  well  designed  for  her  purpose,  and  full  credit  is 
given  by  the  commerce  interested  for  the  important  improvement  al- 
ready effected  by  her  operations. 

Fands  available  and  aske<l  f«>r  are  to  be  applied  to  the  employment 
of  the  boat  in  snag^infi^f  dam  building,  and  scraping,  as  called  for  by 
the  ever-changing  emergencies  of  the  navigation. 

Jaly  1, 1884.  amoant  available $210,036  66 

Amount  appropriated  by  act  approyedJaly  5,  1884 40,000  00 

250,036  66 
Joly  1,  1885,  aiDonnt  expend e<l  during  fiscal  year,  ezclasive  of 

oatHtandiugH»bitiri«wJiily  1^  lck54 $26,787  19 

July  1,  1885,  ouUUDdiug  liabUUies 2,7*38  12 

29,525  31 

July  1, 18R5,  amount  avoUable 220,511  35 

1  Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1887    40, 000  06 
<  Submitted  in  compliance  with  requirwrneata  of  seotiou  2  of  rirer  aud 
{     harbor  acta  of  1H66  and  l8o7. 

(See  Appendix  R  B  4.) 

5.  Colorado  River ^  JSevada^  California^  and  Arizona. — An  examination 
between  the  Needles  and  £1  Dorado  Caiion  was  made  by  Lieutenant 
Boessler  during  September,  188 1,  and  a  pntject  for  an  improvement  at 
three  obstructions  in  this  portion  of  the  river  was  adopted  in  October. 
1884. 

A  barge  fitted  with  derrick,  steam  capstan,  and  quarters  for  crew  was 
built  in  San  Francisco,  launched  on  the  river,  and  started  with  working 
party  from  the  Needles  January  20. 

Work  was  discontinued  on  account  of  the  high  stage  of  the  river 
March  2G. 

Improvements  wereeffectf^  at  Six-^Iile  Rapid  and  Mqjave  Grossing, 
which  are  reported  as  having  given  material  aid  to  the  navigation. 

The  funds  available  are  to  be  used  in  continuing  work  at  the  rapids 
between  the  Needles  and  El  Dorado  Caiion  aud  the  removal  of  three 
dangerous  rocks  above  this  last  point. 

Amount  appropriated  by  net  nppmvedJnIy  5,  18-^4 |25,000  00 

Jul3'  1, 1885,  aiDOiiut  expemlcd  (luring  fiscal  year,  excloHive  of 

ootetaudingliubtlitieii  July  1, 18M 115,6^6  59 

Joly  1,  l(jri6,  ontstandiiig  liabilities 55  00 

15,741  59 

Joly  1,1865,  amonot  available 9,^8  41 

(See  Apx>endix  B  B  5.) 

EXAMINATIONS  AND  SUBVETS  FOB  IMPBOVEMBNT  TO  C03IPLY  WITH 
BEQUIBEHBMTS  OP  THE  BIYEB  AND  HABBOB  ACT  OF  JULY  6. 
188il. 

The  following  locality  was  examined  by  the  local  engineer  in  charge 
and  not  recommended  for  improvement.  His  report  thereon  was  trans- 
mitted to  Congress  at  its  last  session,  and  printed  in  House  £x.  Doo. 
No.  71,  Forty-eighth  Congress,  second  session. 

1.  Yuba  BiveTy  (7a/(A>rni(i.— (See  also  Appendix  R  R  G.) 
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IjMPROVBMENT  OF  THE  COLUMBIA.  AND  WILLAMETTE  RIVERS  BELOW 
PORTLAND,  OREGON,  AND  OF  THE  MOUTH  OF  COLUMBIA  RIVER — OF 
THE  ENTRANCES  TO  COOS  AND  YAQUINA  BAYS  AND  MOUTH  OF  CO- 
<iUILLE  RIVER,  OREGON,  AND  OF  CERIAIN  RIVERS  EMPTYING  INTO 
PUGET  SOUND,  WASHINGTON  TERRITORY— WATER-GAUGES  ON  CO- 
LUMBIA RIVER. 

Officer  in  charge,  Capt.  C.  F.  Powell,  Corps  of  EngiDeers,  with  Lieat. 
Edward  Burr,  Corps  of  Engineers,  under  his  immediate  orders.  Super- 
vising engineer,  Lient.  Col.  G.  H.  Mendell,  Corps  of  Engineers. 

1.  Columbia  and  Willamette  rivers  below  Portland^  Oregon, — The  project 
for  this  improvement  was  adopted  in  1877  and  modified  subsequently, 
the  object  being  to  afford  a  ship  channel  of  20  feet  depth  at  low  water, 
by  contraction  and  shore-protection  works  at  four  bars  from  Portland 
to  Columbia  City;  by  temporary  improvement  at  the  bars  during  con- 
Btruction  of  the  works  and  at  three  shoal  places  below  Columbia  City, 
and  by  snagging  operations. 

The  natural  depth  of  channel  at  the  shoalest  place  was  about  9  feet, 
and  on  six  other  bars  10^  to  15  feet  at  low  water.  The  amount  expended 
on  the  project  to  June  30,  188  >,  is  $  $70,718.94,  and  has  resulted  gener- 
ally in  maintaining  a  channel  depth  of  successively  17, 18,  and  19  feet, 
low  water,  from  Astoria,  near  the  mouth  of  the  Columbia  River,  to  Port- 
land, 100  miles  inland.  Operations  during  the  year  consisted  of  tem- 
porary improvement  at  three  bars,  works  of  construction  at  one  of  those 
bars,  and  at  two  others,  and  in  removal  of  snags.  The  city  of  Portland 
conducted  dredging  at  the  bar  next  below  the  city. 

The  amount  asked  for  the  next  fiscal  year  is  for  completion  of  the 
projected  contraction  and  shore  protection  works,  temporary  improve- 
ment during  the  year,  extension  of  the  plan  of  permanent  works  below 
Columbia  City  and  for  removal  of  a  rock  o  struction;  for  an  explana- 
tion of  which  see  report  of  the  engineer  in  charge,  in  Appendix. 

July  1,  1884,  amount  available $1  98 

Amouui  received  by  transfer  of  property  to  other  improvemeiitD  and  by 

deposit 6,250  36 

oant  appropriated  by  act  approved  Jaly  5,  1884 100,000  00 

106,2d2  34 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  18H4 $105,120  92 

July  1,  1885,  outotauding  habilities 627  14 

105,748  06 

July  1,  1886,  amount  available... 504  28 

(Amount  (estimated)  required  for  completion  of  existing  project *i50, 541  74 
Amount  that  caubeurotitably  expended  in  fiscal  year  ending  June:)0, 1887  407,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  S  S  1.) 

2.  Mouth  of  the  Cohtmbia  BiveTj  Oregon  and  Woihington  Territory. — 
The  project  of  this  improvement,  adopted  in  1884,  is  to  afford  a  channel 
30  feet  deep  at  mean  low  tide,  by  a  low-tide  jetty  about  4^  miles  long  and 
of  a  partly  tentative  character  from  near  Fort  Stevens,  on  the  south 
oape,  to  a  point  about  3  miles  south  of  Gape  Disappointment. 

The  natural  channel  is  shifting,  sometimes  good  and  sometimes  poor. 

Of  late  years  it  has  carried  about  19  feet  at  low  water  and  for  an  in- 

fiufficient  width ;  26  feet  are  required  on  the  bar  in  a  wide,  direct,  and 
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stable  channel,  and  30  feet  are  desirable  for  the  deep  vessels  needed  by 
the  Columbia  Biver  trade,  on  account  of  the  heavy  seas  of  the  locality* 
The  amount  expended  on  the  project  to  June  30,  1S85,  is  $59,376.70. 
Operations  have  consisted  in  necessary  preliminary  work ;  buiidiag  cer- 
tain accessory  structures;  procuring  an  efficient  plant,  and  in  com- 
mencing the  jetty  construction  at  extreme  high-tide  line.  Contracts 
are  in  force  for  furnishing  piles;  brush,  for  foundation  course,  is  cut  on 
the  Fort  Stevens  military  reservation. 

Amount  appropriat'ed  by  act  approved  July  5,  1884 $100, 000  00 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstondlng  liabilities  July  1,  1884 |59,376  70 

July  1,  1885,  ootstanding  liabilities 6/326  02 

65,702  72 


Joly  1,  18K,  amount  available 34,297  I 


Amount  (estimated)  required  for  completion  of  existing  project 3, 700, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1887 1,330,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  S  S  2.) 

3.  Untramee  to  Ooos  Bay^  Oregon. — ^The  project  of  this  improvement^ 
adopted  in  1879,  and  subsequently  extended,  is  to  build  a  half-tide  jetty 
or  detlecting  dike  about  2,400  feet  long,  from  near  Fossil  Point  inside 
of  the  entrance  towards  Goos  Head  exterior  to  the  entrance,  for  afford- 
ing a  direct  channel  of  least  depth  of  14  feet  at  mean  lower  low  tide. 
The  mean  rise  of  tide  above  this  plane  is  5.6  feet. 

The  natural  channel  was  shifting,  usually  in  sharp  curves,  and  some- 
times carrying  not  more  than  7  to  8  feet  depth. 

The  amount  expended  to  June  30, 1885,  is  $124,953.48,  and  has  re- 
salted  in  the  construction  of  an  incomplete  jetty  in  deep  water.  1,775 
feet  long,  affording  daring  the  last  four  years  a  straighter  ana  more 
stable  channel.  The  general  effect  of  the  work  has  been  to  partly  erode 
the  north  spit  as  desired  and  to  deflect  the  ebb  about  one-half  from  its 
former  direction  towards  that  intended.  The  appropriation  estimated 
for  next  year  is  to  be  applied  to  jetty  extension.  It  is  expected  with 
tills  amount  to  further  improve  tibe  channel  direction  and  to  increase 
the  depth. 

July  1,  1884,  amonnt  available |32  ©4 

Amount  appropriated  by  act  approved  July  5,  1884 30,000  00 

30,022  04 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 |25,957  13 

July  1,  18K>.  outstanding  liabilities 306  13 

r    26,863  26 


July  1,  1885,  amount  available 3,758  78 

r  Amount  (estimated)  required  for  completion  of  existing  project 440, 000  00 

I  Amonnt  that  can  be  profitably  expeuded  in  fiscal  year  ending  June  30, 1887.  160,000  00 
)  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  S  S  3.) 

4.  Entrance  to  Taquina  Bay,  Oregon, — The  project  of  this  improve- 
ment, adopted  in  1879,  is  to  build  a  bru8h  and  stone  jetty  about  4,000 
feet  long  with  shore  protection,  and  to  close  the  rocl^-obstructed  south 
channel  and  force  the  ebb  against  the  reef  of  Yaquina  Head  with  the 
view  of  providing  a  central  channel  of  least  depth  of  12  feet  at  mean 
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lower  low  water.  A  Rliorter  jetty  on  the  north  was  proposed  in  the 
projtMit  for  future  consuleration. 

Of  three  natural  channels  of  a  best  depth  of  7  to  0  fe^et  reduced,  two  of 
them  are  obstructed  by  dan^rerous  rocks.  Tlie  mean  rise  of  tide  above 
the  plane  of  reduction  of  soundings  is  7.L  feet. 

The  amount  expended  on  the  project  to  June  30, 1835,  is  $152,247.41. 
Two  tiiousand  five  hundred  and  seventeen  feet  of  jetty  to  averajije  half- 
tide  and  450  feet  of  high  spur-jetty  for  shore  protection  have  been  con- 
structed thereby,  the  former  south  channel  closed,  and  the  midille 
channel  dee|)ened  to  give,  in  last  year,  from  9  to  12  fret. 

Tlie  appropriation  estimated  for  next  year  is  for  continuing  the  jetty 
on  tlie  present  plan,  and  is  expected  to  make  the  best  depths  already 
obtained  more  permanent. 

Jnly  1,  18S4,  anioiint  available |9  99 

Amount  deposited 5  00 

Auiouut  appropriated  by  act  approved  Jnly  5,  1884 50,000  00 

50,014  99 
Jnly  1. 1885,  amount  expended  dnring  fiscal  year,  exclnsive  of 

otitttHUfliuf;  Hubiii ties  July  1,  IrftM $45,569  S7 

July  1,  ltJ85,  ouUUudlDtf  liabilities  ...: 205  00 

45.834  27 

Jaly  1,  1885,  amount  available 4,180  72 

{Amount  (PHtlinated)  required  for  completion  of  existinf^  project 305, 000  00 
Amount  thatc-iiu  beprotitaUlyex|>endedin  fiscal  yearendingjunc:i0,l887    160,000  00 
Subiiiiiti'd  in  compliance  with  requiremeuta  of  sectiou  2  of  river  and 
barbor  acts  of  1^66  and  1:j67. 

(See  Appendix  S  S  4.) 

6.  Mouth  of  the  Coquille  River ^  Oregon. — ^The  plan  of  this  improve- 
ment, adopted  in  1880,  is  to  aftbrd  a  direct  free  channel  10  feet  deep  at 
mean  lower  low  water,  by  a  half-tide  jetty  abont  3,4(M)  feet  lonpr,  bniU 
from  the  left  bank  and  passing  800  teet  south  of  the  Backliff  Book. 
The  nstnral  channel  was  tortuous,  greatly  obstructed  by  rocks,  some- 
what shitting,  and  rarely  carried  more  than  3  feet  at  mean  lower  low 
•water. 

The  amount  expended  on  the  project  to  June  30,  1885,  is  $27,455.28. 
With  this  amount  1,5:^3  feet  of  low  jetty  have  been  built,  crossing  the 
former  channel,  which  has  tilled  to  above  high  water,  and  causing,  by 
June,  1883,  a  direct  channel,  free  from  rocks,  to  form  through  the  north 
cape  of  the  entrance,  and  with  a  depth  about  double  that  of  the  old 
channel. 

The  amount  estimated  for  next  fiscal  year  is  to  be  applied  to  solidi- 
fying an<l  extending  the  present  jetty  to  a  near  completion  of  the  pres- 
ent project,  and  to  commencing  a  short  work  on  the  north  side  of  the 
entrance;  it  is  exi»ected  that  the  very  satisfactory  improvement  now 
obtained  may  be  made  permanent- 
July  1, 1884,  amount  available |10  13 

Ajuouat  appropriated  by  act  approved  July  5,  1884 10,000  00 

10,010  13 
July  1,  1885,  amount  expended  dnring  fi.<9cal  year,  exclnsive  of 

outstanding  liabilitirs  .lulv  It  lc84 99,371  13 

July  1,  lo85,  outstauding  liabilities 309  19 

9,680  32 

.July  ly  1885,  amount  available 329  81 
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{Amount  (estiniAted)  reqnired  for  completlnn  of  existinf^  project $l:M,200  00 
Amotint  that  can  be  profitably  expeDd<'d  in  Ht«ca]  year  (Muiinj^  June  30, 18d7    75,000  00 
Submitted  in  compliance  with  requirenieutD  of  secttou  2  of  river  and 
harbor  acta  of  1866  and  l»b7. 

(ISee  Appendix  S  S  5.) 

6.  Skagit^  Steilaqvamishj  NooUacJcj  Snohomish^  and  Snoqualmie  rivers^ 
Wa$hingtim  Tem/ory.— The  project  of  these  iiuprovemeiits,  adopted  in 
1882,  cou8i8t8  ill  aminal  snaggiiiff  and  moderate  bar-8crapiiig  by  a  reg- 
nlarly  eqnip|>ed  snag  boat,  for  a  light-draught  navigation  to  the  iiatnreil 
heads  thereof,  being  an  aggregate  length  of  river  of  alH>ut  250  miles. 
The  natural  channels  are  deep  in  the  tidal  sections,  shoal  and  generally 
rapid  in  the  upper  portions,  and  much  obstriited  by  drift  throughout. 

The  amount  expended  on  the  project  is  $30,212.33.  With  this  amount 
a  snag- boat  has  been  built  with  temporary  quarters  for  t  he  ere w,  and 
althou|>h  without  some  appliances,  was  operated  dudng  the  year  ou  two 
of  the  rivers  to  the  present  desired  heads  of  navigation,  and  on  a  con- 
necting channel.  A  small  boat-party  in  the  previous  year  had  worked 
upon  a  third  river,  and  a  land  party  during  the  year  upon  the  Nootsack 
jam. 

The  appropriation  asked  for  next  year  is  to  complete  the  construction 
and  appliances  of  the  snag-boat,  oi>erate  her  ou  each  of  the  rivers 
named,  reserving  $2,000  as  a  fund  for  rebuilding  the  boat  at  the  end  of 
ten  years. 

Jnly  1, 1884,  amonnt  aTAiIable |6  79 

Amount  rec**!  ved  by  tranafer  of  property  to  ot  her  improvements 227  94 

Amount  appropriated  by  act  approved  July  5,  18»4 ;. 10, 000  00 

10,234  73 
July  1, 18R5,  amonnt  expended  during  fiacal  year,  ezclnaivo  of 

ontataudingliabilitieajniy  I,  1884 $10,219  12 

Julyl,  lt:85,  outaUuding  liabilitiea 15  00 

10.234  12 

Jnly  1, 1885,  amount  available 61 

(Amonnt  Teatimated)  required  for  continuing  existing  project 22.  (KM)  00 
Amunnt  tnatcan  be  profit  ably  expended  in  fiscal  yearemliug  June  30, 1887    22,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harl>or  acts  of  1866  and  1867. 

(See  Appendix  SSG.) 

7.  Chehalig  River ^  Washington  Territory. — The  plan  of  this  improve- 
ment, adopted  in  18H2,  consists  in  annual  snagging  operations  below 
Glaqaato,  82  miles  from  the  rivei-'s  mouth,  and  at  an  estimated  cost  of 
$5,000.  The  amount  expended  thereon  to  June  30,  1885,  is  $5,004.93. 
The  natural  channel  is  good  fn»m  the  mouth  to  Montesano,  12  miles  and 
the  head  of  coasting  navigation.  Above  Elma,  6  miles  further,  the 
river  is  shoal  for  ordinary  sized  steamboats  at  low  stages,  and  was 
mnch  obstructed  by  snags  and  entirely  blocked  at  three  places. 

In  the  previous  years  the  largest  of  these  jams  was  cut  through,  being 
the  one  next  below  the  Chehalis  Reservation  landing,  about  30  miles 
above  Montesano;  the  worst  snags  below  the  landing  were  also  re- 
moved. During  the  year  a  jiassage  was  made  through  the  upper  jams 
near  I  he  landing,  and  some  snags  and  lodged  drift  removed  downstream 
to  Black  Biver. 

On  account  of  t}ie  limited  work  and  drift  accumulation  the  river 
above  Elma  is  not  safely  navigable,  although  a  passage  is  opeu  from 
above  the  railroad  stations,  Chehalis  and  Centralia,  in  the  upper  valley. 
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The  amoant  asked  for  is  the  cost  of  one  year's  work  according  to  the 
project. 

July  1, 1884,  amount  available $17  66 

Amoant  appropriated  by  act  approved  July  5, 1884 2,500  00 

2,517  56 
July  1, 1885,  amount  expended  during  fiscal  year,  exoluBive  of  onUitandiug 
liabilities  July  1,  1884 2,022  49 

July  1,  1885,  amount  available 495  07 

(Amount  (estimated)  required  for  continuing  existing  project 5, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  S  S  7.) 

8.  Gauging  waters  of  the  Oolumbia  Biver  and  principal  tributaries. — 
The  object  here  is  to  operate  an  antomatio  gauge  at  Astoria  and  main- 
tain staff  gauges  above,  for  pilots'  information,  and  for  record  of  tides 
and  stages  of  river,  one  service  of  the  Astoria  gauge  being  to  show  the 
condition  of  the  bar  at  the  mouth  of  the  Oolumbia  Biver  with  regard 
to  roughness.  It  is  also  intended  to  measure  the  tidal  and  the  river 
volumes.    The  amount  expended  therefor  to  June  30, 1885,  is  $1,289.76. 

The  Astoria  gauge  was  operated  from  September  22  to  the  end  of  the 
year. 

Data  was  accumulated  for  continuing  the  study  of  the  relation 
between  secondary  movement  of  the  gauge-pencil  and  the  bar  condi- 
tion as  to  roughness,  and  to  determine  a  scale  for  closely  reading  such 
curve  indications. 

Four  standard  staff  water-gauges  were  established  near  bars  on  the 
Lower  Columbia  River. 

The  amount  estimated  as  of  profitable  expenditure  is  for  the  year's 
application  of  the  project. 

July  1,  1884,  amount  available |0  19 

Amount  appropriated  by  act  approved  July  5, 1884 1, 000  00 

1,000  19 
July  1, 1885,  amount  expended  during  fiscal  year,  excluBive  of  outstanding 
Uabilities  July  1,1884 789.95 

July  1, 1885,  amount  available 210  24 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30,1887      5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  S  S  8.) 


\ 


EXAMINATIONS  AND  SURVEYS  FOB   IMPEOVEMENT  TO  COMPLY  WITH 
EEQUIEEMENTS    OF    THE    BIYEE     AND     HAEBOE     ACT    OF   JULY   5, 

1884. 

The  following  locality  was  examined  by  the  local  engineer  in  charge 
and  not  recommended  for  improvement: 

1.  Bar  at  the  mouth  of  the  entrance  to  Nehalim  Bay  and  River ^  Oregon. — 
The  report  of  this  examination  was  transmitted  to  Congress  at  its  last 
session  and  printed  in  House  Ex.  Doc.  No.  71,  Forty-eighth  Congress, 
second  session,    (See  also  Appendix  S  S  9.) 

And  it  appearing,  after  preliminary  examination  by  the  local  engi- 
neer, that  the  localities  were  worthy  of  improvement  by  the  Genend 
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Government,  Captain  Powell  was  charged  with  and  completed  the  fol- 
lowing : 

1.  Olympia  Harbor^  Washington  Territory. — (See  Appendix  S  S 10.) 

2.  Puyallup  Biver^  Washington  Territory.— Report  transmitted  to  Con- 
gress and  printed  as  Honse  Ex.  Doc.  No.  172,  Forty-eighth  Congress, 
second  session.     (See  also  Appendix  S  8  11.) 

3.  Willapah  River j  Washington  Territory. — Report  transmitted  to  Con- 
gress and  printed  as  House  Ex.  Doc.  No.  173,  Forty-eighth  Congress, 
second  session.    (See  also  Appendix  S  S  12.) 

IMPROVfiSMENT  OF  THE  WILLAMETTE  RIVER  ABOVE  PORTLAND,  ORE- 
(K)N — CONSTRUCTION  OP  CASCADES  CANAL,  COLUMBIA  RIVER— IM- 
PROVEMENT OP  UPPER  COLUMBIA,  SNAKE,  AND  COWLITZ  RIVERS, 
OREGON  OR  WASHINGTON  TERRITORY,  AND  OF  LOWER  CLEAR- 
WAITER  RFVER,  IDAHO. 

Officer  in  charge,  Maj.  W.  A.  Jones,  Corps  of  Engineers,  with  Lient. 
W.  Toang,  Corps  of  Engineers,  under  his  immediate  orders.  [These 
works  were  in  charge  of  Oapt.  C.  F.  Powell,  Corps  of  Engineers,  to  Au- 
gust 5, 1884.]  Supervising  engineer,  Lient.  Col.  G-.  H.  Mendell,  Corps 
of  Engineers. 

1.  Upper  Willafnette  River ^  Oregon. — The  project  for  this  improvement 
was  adopted  in  1870,  modified  in  1878,  and  extended  in  later  years.  The 
object  is  to  afford  and  maintain  an  easy,  light  draught  navigation  from 
Portland  to  Eugene  City,  and  in  12  miles  of  tributaries,  making  in  all  a 
distance  of  184  miles.  The  work  consists  in  snagging  operations,  bar- 
scraping,  and  for  the  reach  between  the  Willamette  Falls  and  Corvallis 
in  the  contraction  of  water-way  by  low  cutoft  or  wing-dams,  and  rock 
removal.  The  natural  channel  from  Portland  to  Willamette  Falls,  12 
miles,  was  generally  deep  and  wide.  Above  it  is  narrow,  tortuous,  and 
much  obstructed.  The  mouth  of  the  Yamhill,  28  miles  from  the  falls, 
was  the  head  of  an  inconvenient  low- water  navigation,  in  a  draught  of 
2^  feet.    Only  1  foot  could  be  carried  above. 

Present  project  was  adopted  in  1878. 

Total  appropriation  to  date  is  $74,000. 

Amount  expended,  $70,605.28,  of  which  about  422,000  has  been  ap- 
plied to  construction,  and  the  remainder  to  maintenance.  Operations 
for  the  year  have  been  confined  to  work  with  snag-boat.  Owing  to  the 
failure  of  appropriation,  about  $5,000  from  the  available  funds  were  re- 
served for  making  an  effort  to  keep  navigation  open  for  another  season. 
The  snag-boat  Corvallis  is  worn  out,  and  there  is  urgent  necessity  for  a 
new  one.  The  amojant  asked  for  is  to  be  applied  to  rock  removal  and 
river  construction,  annual  maintenance,  and  the  construction  of  a  new 
snag-boat. 

Jaly  1,  1884,  amoant  ayailable $0  54 

Amoant  appropriated  by  act  approved  July  5, 1884 10,000  00 

10,000  54 
July  1,  1885,  amonnt  expeuded  during  fiscal  year,  exclusive  of 

oatstaDding  liabilities  July  1,  1884 f5,930  57 

Jaly  1,  1885,  outstanding  liabUities 675  25 

6,605  82 

July  1, 1885,  amonnt  available 3,394  72 

24  b 
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J 


r  Amount  (estimated)  reqaired  for  completion  of  existing  project; 

1         Construction $7,000  00 

Snag-boat 2^,000  00 

Maintenance  per  year 12,000  00 

I'  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  :)0. 1887    47, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  T  1.) 

2.  Columbia  River  at  the  Caacades.  Oregon. — ^The  plan  for  this  improve- 
ment, adopted  in  1877  and  modified  in  1880,  is  to  give  lockage  around 
the  main  rapid,  and  open  river  navigation  through  the  minor  rapids  be- 
low, from  low  water  up  to  a  stage  o{  about  20  feet  at  the  foot  of  the 
canal.  The  plan  contemplates  the  construction  of  a  guard  lock  for  use 
at  the  higher  stages.  The  canal  will  be  about  3,000  feet  long.  The  low- 
water  lock  will  have  a  lift  of  about  24  feet.  The  lock  capacity  will  be 
90  feet  by  462  feet,  with  a  least  draught  of  8  feet. 

The  amount  expended  to  June  30, 1885,  is  •933,125.58. 

During  the  year  work  has  been  carried  on  in  the  construction  of  canal 
walls,  the  paving  of  canal  slopes,  excavation  of  canal  and  lock  pits, 
grading  grounds,  quarrying  stone  from  bowlders  of  porphyry  rock, 
transporting  quarried  stone  to  site  of  work,  cutting  stone  for  canal 
walls,  and  rock-blasting  in  the  rapids  and  along  the  shore  of  the  lower 
Cascades. 

The  appropriation  asked  for  is  to  be  applied  to  construction  of  wing- 
walls,  lock-walls,  guard-gate,  purchase  of  timber  for  gates,  lock  and 
canal  pit  excavation  and  grading. 

July  1, 1884,  amount  available $5,097  15 

Amount  appropriated  by  act  approved  July  6,  1884 150,000  00 

155,697  15 
July  1, 1885,  amount  expended  during  Qscal  year,  exclusive  of 

outBtandingliabilities  July  1,1884 , $131,064  15 

July  1,1884, outatanding liabilities 2,809  33 

133,873  48 

July  1,  1885,  amount  available 21,HsO  67 

{Amount  (estimated)  reauired  for  completion  of  existing  project 1>2^0, 000  00 
Amount  that  can  be  proniabTy  expended  in  fiscal  year  ending  June  :iO,  1887  750, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  T  2.) 

3.  Upper  Columbia  and  Snake  riversj  Oregon  and  Washington  Terri- 
tory.— Tbe  plan  of  tbis  improvement,  adopted  in  1877,  consists  in  rock 
removal  at  a  number  of  very  swift  rapids  to  give  channel  depths  at  low 
water  of  5^  feet  upon  the  Columbia  and  4J  feet  npon  the  Soake ;  a  river 
length  of  266  miles  between  Gelilo  on  the  Columbia  and  Lewiston  on 
the  Snake.  The  natural  channel  was  narrow,  tortuous,  and  danger- 
ous, with  many  very  difficult  rapids.  The  amount  expended  to  June 
30, 1885,  is  $227,470.64,  and  has  resulted  in  improvement  at  fifteen  lo- 
calities. All  work  has  been  done  by  contract,  but  has  been  very  much 
impeded  by  bad  weather  and  unfavorable  stages  of  the  river.  The 
rapids  are  very  strong,  and  work  is  quite  difficult ;  557  cubic  yards  of 
rock  and  60  cubic  yards  of  cobble-stone  have  been  removed. 

It  is  proposed  to  apply  the  appropriation  asked  for  to  the  removal  of 
rocks  and  cobble-stone  bars  to  complete  the  project. 
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July  1,  1884,  amount  available .^ fl,924  46 

Amount  appropriated  by  act  approved  July  5,  18^ 20,000  00 

21,924  46 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outotandiug  liabilities  July  1,  1884 $12,247  71 

July  1,  18a%  outstanding  liabilities 1,277  96 

13,525  67 


July  1, 1885,  amount  available 8,398  79 

r  Amount  (estimated)  required  for  completion  of  existing  project 36, 000  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  36, 000  00 
1  Bobmitted  in  compliance  with  requirements  of  section  2  of  river  and 


(See  Appendix  T  T  3.) 

i.  Oowlitz  Rivevy  Washington  Territory, — ^The  project  for  this  improve- 
ment, adopted  in  1880,  consists  in  wing-dam  construction,  bar-scraping, 
and  snagging  operations  to  secure  light-draught  navigation  np  to 
Toledo,  a  little  more  than  30  miles  above  the  mouth. 

The  original  estimate  for  this  work  was  $3,000  for  construction  in  the 
first  year,  and  an  annual  expenditure  thereafter  of  $2,000  for  mainte- 
nance by  snagging  operations. 

The  total  appropriation  to  date  is  $6,000.  The  amount  expended  to 
end  of  fiscal  year  is  $5,988.13.  During  the  year  300  feet  of  wing-dam 
have  been  constructed,  and  the  channel  has  been  maintained  in  toler- 
ably good  condition. 

It  is  proposed  to  apply  the  sum  asked  for  the  fiscal  year  ending  June 
30, 1887,  to  channel  maintenance,  .wing-dam  construction,  and  shore 
protection. 

JqIy  1,  1884,  amount  ayailable |2  73 

Amount  appropriated  by  act  approved  July  5, 1884 2,000  00 

2,002  7a 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusiye  of  outstanding 
liabUitiea  July  1, 1884 1,990  8ft 

July  1,  1885,  amount  ayailable U  ST 

'Amount  (estimated)  required  for  completion  of  existing  project 3, 000  OO 

Annual  maintenance 3,000  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June^O,  18h7      6, 000  OO 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  T  4.) 

6.  Lower  Clearwater  River^  Idaho. — ^The  present  project,  adopted  in 
1878,  is  to  make  a  channel  through  rock  reefs  and  cobble-stone  bars 
from  Lewiston,  at  the  mouth  of  the  river,  to  North  Fork,  a  distance  of 
40  miles,  to  secure  a  low- water  channel  depth  of  4  feet.  The  amount  ex- 
pended to  June  30, 1884,  is  $16,000,  and  has  resulted  in  improvement 
more  or  less  complete  over  the  lower  reach  of  30  miles.  In  view  of  the 
expensive  character  of  the  work  it  is  considered  advisable  to  tempo- 
rarily  defer  further  operations,  and  hence  no  appropriation  is  asked  for 
the  fiscal  year  ending  June  30, 1887. 

(See  Appendix  T  T  5.) 

EXAHINATIONS  AND  SUBVETS  FOB  IMPBOVEMENT  TO  COMPLY  "WITH 
SEQUIREMENTB  OP  THE  BIYEB  AND  HABBOB  ACT  OP  JULY  5, 
1884. 

The  following  locality  was  examined  by  the  local  engineer  in  charge 
and  not  recommended  for  improvement    His  report  thereon  was  trans- 
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mittcd  to  Congress  at  its  last  session  and  printed  in  Honse  Ex.  Doc. 
No.  71,  Forty-eighth  Congress,  first  session. 

1.  Snake  Biver  between  Letoiston  and  mouth  of  Boisi  Bivevy  Idaho. — 
(See  Appendix  T  T  6.) 

And  it  appearing,  after  preliminary  examination  by  the  local  en- 
gineer, that  the  localities  were  worthy  of  improvement  by  the  General 
Ooverument,  Major  Jones  was  charged  with  and  completed  the  follow- 
ing, the  results  of  which  were  transmitted  to  Congress  and  printed : 

1.  Cceur  d? Aline  Lake  and  Biver ^  Idaho, — Report  transmitted  to  Con- 
gress and  printed  in  House  Ex.  Doc.  No.  178,  Forty-eighth  Congress, 
second  session.    (See  also  Appendix  T  T  7.) 

2.  Saint  Joseph's  Biver^  Idaho. — Report  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  178,  Forty-eighth  Congress,  second  ses- 
sion.   (See  also  Appendix  T  T  7.) 

3.  Lewis  BiveVy  Washington  Territory. — Report  transmitted  to  Con- 
gress and  printed  as  Honse  Ex.  Doc.  No.  174,  Forty-eighth  Congress, 
second  session.    (See  also  Appendix  T  T  8.) 

The  officer  in  charge  reports  no  survey  of  the  above  necessary  to  pre- 
pare projects  for  improvement. 

4.  Columbia  Biver  above  mouth  of  Snake  Biver  ^  Washington  Territory.— 
A  survey  is  now  in  progress  and  will  be  continued  as  far  as  the  limited 
allotment  from  the  general  appropriation  of  July  6,  1884,  for  surveys 
will  admit.  For  report  on  a  preliminary  examination  made  to  comply 
with  this  provision  of  the  act,  see  Appendix  T  T  9. 

The  officer  in  charge  recommends  a  thorough  survey  of  the  Upper 
Columbia  and  of  the  Snake  with  a  view  to  the  preparation  of  plans  for 
their  improvement*  The  distances  to  be  surveyed  are  about  630  miles 
on  the  Columbia  and  137  miles  on  the  Snake.  He  estimates  the  total 
cost  at  $115,000,  the  time  required  for  completion  being  about  three 
years,  and  that  the  sum  of  $40,000  could  be  profitably  expended  for  this 
purpose  in  the  next  fiscal  year. 

(See  Appendix  T  T  10.) 

EXAMINATIONS,  SURVEYS,  AND   CONTINGENCIES   OF  RIVERS 

AND    HARBORS. 

For  examinations  and  surveys  for  improvements,  and  for  contingen- 
cies, and  for  incidental  repairs  of  harbors,  for  which  there  is  no  special 
appropriation,  an  appropriation  of  $150,000  should  be  made,  of  which 
sum  $50,000  for  surveys  and  $100,000  for  contingencies,  including  in- 
cidental repairs  of  harbors. 

MAINTENANCE  AND  REPAIRS  OF  WASHINGTON  AQUEDUCT — ^INCREAS- 
ING WATER  SUPPLY  OP  THE  CITY  OF  WASHINGTON— ERECTION  OP 
FISH- WAYS  AT  THE  GREAT  FALLS  OP  THE  POTOMAC. 

Officer  in  charge,  Maj.  G.  J.  Lydecker,  Corps  of  Engineers,  with 
Capt.  T.  W.  Symons,  Corps  of  Engineers,  under  his  immediate  orders. 

1.  Washington  Aqueduct. — ^The  appropriation  for  this  year  was  $20,000, 
one-half  of  which  was  contributed  from  the  revenues  of  the  District 
of  Columbia.  It  has  been  applied  mainly  to  the  usual  routine  work 
required  for  the  care  and  preservation  of  the  aqueduct  and  the  main- 
tenance of  the  water  supply,  and  to  such  local  improvements  and  re- 
pairs as  could  be  undertaken  with  the  small  sum  appropriated. 
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The  following  is  a  money  statement  foi^the  fiscal  year  ending  Jane 
30, 1885 : 

Amonnt  appropriated  by  act  of  July  5,  1884 $20,000  00 

Amount  appropriated  by  act  of  February  25,  1885 20,000  00 

40,000  00 

Amonnt  expended  during  the  year $18, 610  77 

Outstanding  liabilltiee  June  30,  1885 1,389  23 

■ 20,000  00 

Amount  available  June  30, 1885 20,000  00 

The  amount  required  for  maintenance  and  ordinary  repairs,  for  the 
fiscal  year  ending  June  30, 1887,  is  $20,000.  In  addition,  the  officer  in 
charge  of  the  work  submits  a  project  for  certain  improvements  at  the 
receiving  reservoir,  which  appear  to  be  highly  desirable  as  a  means  of 
avoiding  all  dangers  of  pollution  to  the  water  supply.  The  estimated 
cost  of  the  proposed  work  is  $130,000.  He  also  asks  for  authority  to 
condemn  and  acquire  a  small  parcel  of  land  near  the  inlet  to  the  aque- 
duct at  the  Great  Falls,  in  order  that  it  may  no  longer  be  used,  as 
heretofore,  in  such  manner  as  to  endanger  the  purity  of  the  water 
supply  at  that  point.  The  estimated  cost  of  acquiring  and  properly 
fencing  in  this  land  is  $1,000.  The  question  of  purity  of  supply  is  a 
vital  one,  and  the  means  proposed  for  its  accomplishment  are  com- 
mended to  the  earnest  consideration  of  Congress. 

(See  Appendix  U  U  1.) 

2.  Increasing  the  water  svpply  of  Washingtony  District  of  Columbia. — The 
project  for  this  work  comprises,  first,  the  extension  of  the  dam  at  the 
Great  Falls  of  the  Potomac  across  Conn's  Island  and  the  Virginia 
channel  to  the  Virginia  shore,  and  the  completion  of  the  whole  to  an 
elevation  of  148  feet  above  mean  high  tide  at  the  navy -yard,  this  eleva- 
tion being  about  15  inches  above  the  crest  of  the  old  dam  across  the 
Maryland  channel  of  the  river;  second,'  the  extension  of  the  aqueduct 
by  a  tunnel  20,715  feet  long,  from  the  terminus  of  the  conduit  at  the 
Drover's  Rest  (dintributing  reservoir)  to  the  site  of  a  new  reservoir 
near  Howard  University  ;  third,  construction  of  a  new  reservoir  at  that 
place  capable  of  holding  about  300,000,000  gallons;  fourth,  making  the 
necessary  main  connections  for  taking  the  water  from  the  new  reservoir 
into  the  system  of  supply-mains  for  the  city. 

Contracts  for  work  on  the  dam,  tunnel,  and  reservoir  were  entered 
into  in  the  fall  of  1883,  and  at  the  beginning  of  the  last  fiscal  year  op- 
erations were  well  under  way  on  all  parts.  Progress  during  the  past 
year  has  been  such  that  the  work  at  the  dam  will  probably  be  com- 
pleted during  the  fall  of  1885,  and  the  money  available  is  sufficient  for 
that  purpose. 

On  the  tunnel  the  excavation  was  completed  for  a  total  distance  of 
13,500  feet,  leaving  7,215  feet  remaining  to  be  excavated.  The  contract 
now  calls  for  having  the  work  completed  by  June  30,  1886,  but  this  is 
not  likely  to  be  accomplished  at  the  present  rate  of  progress.  The 
funds  for  carrying  on  the  work  will  be  exhausted  by  or  before  Febru- 
ary 1, 1886,  and  unless  an  additional  appropriation  is  made  available 
by  that  date  operations  will  have  to  be  suspended,  causing  thereby 
not  only  delay  in  bringing  the  increased  supply  of  water  to  the  city, 
but  also  considerable  increased  cost.  The  officer  in  charge  estimates 
that  the  additional  appropriation  required  for  completing  the  work  is 
$395,000,  and  submits  a  detailed  estimate  in  relation  to  the  same.  It 
is  recommended  that  the  sum  above  named  be  appropriated,  and  that 
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tbe  necessary  steps  be  taken  in  the  early  days  of  the  next  session  of 
Congress  to  provide  against  any  interruption  to  the  work. 

At  the  reservoir  about  three-fifths  of  the  excavation  has  been  com- 
pleted, and  a  corresponding  progress  on  the  other  parts  of  the  work, 
the  total  estimates  allowed  to  contractors  for  work  done  daring  the  year 
being  $146,275.  The  officer  in  charge  submits  an  estimate  for  complet- 
ing the  work,  showing  that  an  additional  appropriation  of  $160,000  will 
be  required  for  that  purpose,  exclusive  of  cost  Qf  keeper's  house,  fenc- 
ing, &c.,  and  it  is  recommended  that  such  appropriation  be  made  at  the 
next  session  of  Congress. 

The  work  for  making  the  main'Sonnections  was  completed  as  far  as 
can  be  done  until  the  affluent  gate-house  at  the  new  reservoir  is  Com- 
pleted, when  final  connection  of  the  large  75inch  main  will  be  made  at 
that  point.  The  balance  available  for  this  work  is  $2,993.88,  and  will 
probably  be  sufficient  for  its  purpose. 

The  following  is  a  money  statement  for  the  fiscal  year  ending  June 
30,  1885 : 

Amount  available  July  1,  1884 11,175,186  06 

Amount  appropriated  by  act  of  July  7,  1884 87,500  00 

Amount  appropriated  by  act  of  March  3,  1885 87, 500  00 

1,%0,186  06 
Amount  expended  during  the  year 734,875  2S 

Amount  unexpended  June  30,  1885 615,310  81 

Outstanding  liabilities,  including  retained  percentage 129, 704  72 

Amount  available  June  30, 1885 485,606  09 

(See  Appendix  U  CT  2.) 

3.  Erection  offish-ways  at  Great  Falls  of  the  Potomac  River. — Plans  for 
this  work  had  been  furnished  by  the  United  States  Commissioner  of 
Fisheries,  a«  required  by  law,  in  June,  1884,  but  it  was  found  that  their 
application  would  involve  the  use  of  patents  owned  by  the  McDonald 
Fish-way  Company^  for  which  the  company  claimed  a  royalty  of  $12,000. 
The  claim  was  finally  waived  by  the  company,  and  contract  for  carry- 
ing on  the  work  was  made  May  21, 1885.  But  little  beyond  a  bare  be- 
ginning had  been  accomplished  up  to  the  close  of  the  last  fiscal  year. 

The  following  is  a  money  statement  for  the  fiscal  year  ending  June 
30,  1885: 

Amount  available  July  1, 1884 |47,848  92 

Amount  expended  during  the  year itO^  80 

Amount  unexpended  June  30, 1885 47,640  \% 

Amount  available  June  30, 1885 46,4aj  37 

Outscanding  liabilities,  including  retained  percentage 1,236  75 

No  estimate  is  submitted  for  an  additional  appropriation,  as  from 
present  indications  the  balance  on  hand  will  be  sufficient  to  complete 
the  work. 

(See  Appendix  U  U  3.) 

IMPROVEMENT    AND    CARE    OF    PUBLIC    BUILDINGS    AND 
GROUNDS    IN    THE    DISTRICT    OF    COLUMBIA. 

Officer  in  charge.  Col.  A.  F.  Rockwell,  U.  S.  Army,  from  Jnly  1, 1884, 
to  Jnne  1,  1885;  since  that  date,  Lieut.  Col.  John  M.  Wilson,  Corps  of 
Engineers,  Colonel,  U.  S.  Army. 

In  addition  to  the  work  performed  for  maintaining  in  goo<l  condition 
the  improved  public  reservations,  extensive  improvements  have  been 
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made  at  Folger  Park,  Washington  Circle,  Garfield  Park,  and  the  res- 
ervation on  South  Carolina  avenue  between  Fourth  and  Sixth  streets. 
An  additional  plant-house  was  constructed  in  the  nursery  south  of  the 
Monument  Grounds. 

Additional  gutters  and  drainage  facilities  were  provided  in  the  Smith- 
sonian Grounds. 

Attention  is  invited  to  the  detailed  report  of  the  officer  in  charge  and 
to  his  estimates  and  recommendations  for  the  coming  fiscal  year.  The 
estimates  are  as  follows : 

For  improvement  and  care  of  pablic  baildings  and  grounds $183, 800 

For  compensatioD  of  persons  employed  upon  pnblic  buildings  and  grounds.  48, 940 
For  replacing  the  overhead  system  of  telegraph  wires  with  duplicate  six- 
conductor  underground  cable,  and  for  care  and  repair  of  lines 12, 000 

For  copying  the  original  map  of  Washington  City 500 

For  contingent  and  incidental  expenses 500 

For  rent  ofofflce  pnblic  buildings  and  grounds 900 

246,640 

(See  Appendix  Y  V.) 

PRINTING  AND   DISTRIBUTION  OF  C  HARTS  OF  THE  NORTH- 
ERN AND   NORTHWESTERN   LAKES. 

Under  the  supervision  of  this  office  the  following  engraved  plates  of 
the  Lake  Survey  have  been  electrotyped : 

Eagle  River,  Lake  Superior. 
Eagle  Harbor,  Lake  Superior. 
Ontonagon  Harbor,  Lake  Superior. 
Agate  Harbor,  Lake  Superior. 
Copper  Harbor,  Lake  Superior. 
Portage  Lake  and  River,  Lake  Superior. 
Huron  Island,  Lake  Superior. 
Marquette  Harbor,  Lake  Superior. 
East  Nebish  Rapids. 
Thunder  Bay,  Lake  Huron. 
Tawas  Harbor.  Lake  Huron. 
Stratta  of  Mackinac. 
Lake  Ontario  Coast  Chart  No.  3. 
Saint  Lawrence  River,  No.  1. 

During  the  year  5,086  charts  were  issued,  under  the  supervision  of 
Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers. 

Amount  appropriated  by  act  approved  July  7,  1884,  for  fiscal  year  1884-^85.  |3,000  00 

July  1,  1885,  amount  expended  during  fiscal  year 1,555  11 

July  1,  1885,  outstanding  liabilities 1,365  70 

2,920  81 

Amount  available  for  fiscal  year  1885-^86 3,000  00 

Amount  re<)uired  for  survey  of  Northern  and  Northwestern  Lakes  for  fiscal 
year  endiuf^  June  30,  1887,  namelv,  for  printing  and  issuing  charts  for  the 
use  of  navigators  and  electrotypmg  copper  plates  for  chart-printing 2, 000  00 

(See  Appendix  Y  Y.) 

MILITARY    AND    GEOGRAPHICAL    MAPS. 

The  new  outline  map  of  the  United  States,  on  a  scale  of  gooiooo  ^^ 
been  engraved  on  stone  and  an  edition  printed. 

The  bill-work  prepared  for  the  map  of  the  territory  of  the  United 
States  west  of  the  Mississippi  has  been  photolithographed  and  an  edition 
of  the  map  printer!  with  the  mountains  in  colors. 
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The  following  maps  have  been  photolithographed  and  an  edition 
printed : 

Mississippi  River,  sheets  1, 2,  3,  4,  and  5,  prepared  by  Capt.  B.  BL 
Buffner,  Corps  of  Engineers,  scale  1  inch  to  1  mile. 

Map  of  Tarkestan,  scale  1  inch  to  32  miles. 

Map  of  part  of  the  Dominion  of  Canada,  Manitoba,  Saskatchewan, 
Assiniboia,  and  Alberta,  scale  1  inch  to  27^  miles. 

Map  of  the  telegraph  lines  of  Manitoba,  scale  1  inch  to  20  miles. 

Map  of  the  Department  of  the  Colambia,  revised  in  1885,  scale  1  inch 
to  16  miles. 

Map  of  Northwestern  New  Mexico,  scale  1  inch  to  7.2  miles,  1885,  by 
Capt.  John  B.  Greer,  Ordnance  Corps. 

Military  map  of  Soath  western  Texas,  scale  1  inch  to  16  miles,  1881, 
by  Maj.  W.  E.  Livermore,  Corps  of  Bngineers. 

Military  map  of  Western  Texas,  scale  1  inch  to  16  miles,  by  Ms^j. 
W.  R.  Livermore,  Corps  of  Engineers. 

Preliminary  sketches  of  sheets  1,  2,  5,  6,  10, 11,  and  15  of  survey  of 
Western  Texas,  scale  1  inch  to  4  miles,  1884,  by  Maj.  W.  E.  Liver- 
more, Corps  of  Engineers. 

Map  of  the  Territory  of  Arizona,  on  a  scale  of  1  inch  to  10§  miles, 
1885,  by  Lieut.  Theodore  A.  Bingham,  Corps  of  Engineers. 

Amonot  appropriated  by  act  approved  July  7,  1884 $5, 000  00 

July  1, 1885,  anion Dt  expended  during  the  fiscal  year 1,658  88 

July  1,  1885,  outetanding  liabilities 1,734  U 

3,392  99 

Amount  available  for  fiscal  year  1886 5  000  00 

GEOGRAPHICAL  SURVEYS  OF  THE  TERRITORY  OF  THE 
UNITED  STATES  WEST  OF  THE  ONE  HUNDREDTH  ME- 
RIDIAN. 

During  the  fiscal  year  just  closed,  Captain  Wheeler  has  been  able  to 
complete  the  proof-reading  of  the  special  volume  in  royal  8^  of  geo- 
graphical positions,  distances,  altitudes,  &c.  Proof  reading  of  the  Re- 
port upon  the  Third  International  Geographical  Congress  and  Exhi- 
bition at  Venice,  ordered  printed  by  Congress,  and  which  will  appear 
in  40,  with  illustrations,  a«  House  Ex.  Doc.  No.  270,  Second  session 
Forty-eighth  Congress,  has  been  partially  completed.  As  opportunity 
has  offered,  work  upon  the  completion  of  the  manuscript  for  the  Ap- 
pendixes  of  Vol.  1  (final  geographical  report)  has  been  continued. 

An  edition  of  the  Land  Classification  Maps  Nos.  52  D,  77,  and  84,  in 
colors,  has  been  ordered  printed,  thus  increasing  to  164  the  total  num* 
ber  of  maps  and  atlas  sheets  of  this  survey. 

New  editions  of  Topographical  Atlas  Sheets  Nos.  32  D,  41  B,  73  A, 
77  D,  and  Land  Classification  Sheets  Nos.  61  C  sub  and  78  A,  have 
been  ordered  printed. 

RECONNAISSANCES  AND  EXPLORATIONS. 

The  following  offlcers  of  the  Corps  of  Engineers  have  been  on  duty 
at  the  headquarters  of  the  Army  and  at  the  divisions  and  departments^ 
engaged  in  preparing  such  maps  and  making  such  surveys  as  were  re- 
quired  by  their  respective  commanding  oificers: 
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GapL  James  F.  Gregory,  lieuteuaiit-colonel  and  aid-de-camp  to  the 
Lieutenant-General  at  headquarters  of  the  Army : 

Maj.  Thomas  H.  Handbnry  at  headquarters  Division  of  the  MissoarL 

Maj.  W.  K.  Livermore  at  headquarters  Department  of  Texas. 

lieat.  Dan  O.  Kingmau  at  headquarters  Department  of  the  Platte. 

Lieut.  John  Biddle  at  headquarters  Department  of  Dakota. 

Maj.  W.  A.  Jones  at  headquarters  Division  of  the  Pacific  and  De- 
partment of  Galifomia  until  September  27, 1884;  Maj.  M.  B.  Adams  from 
September  27, 1884,  to  February  1, 1885;  and  Lieut.  Thomas  L.  Casey 
at  same  headquarters  since  that  date. 

Lieut.  T.  A.  Bingham  at  headquarters  Department  of  Arizona. 

Lieut.  O.  M.  Carter,  at  headquarters  Department  of  the  Missouri, 
was  relieved  August  11,  1884,  and  was  succeeded  by  Capt.  John  E. 
Greer,  Ordnance  Department,  as  acting  engineer  officer. 

Lieut.  George  W.  Goethals,  at  headquarters  Department  of  the 
Columbia,  was  relieved  AugUHt  20,  1884,  and  was  succeeded  by  Capt. 
J.  W.  MacMurray,  First  Artillery,  as  acting  engineer  officer. 

Maj.  W.  R.  Livermore,  engineer  officer  Department  of  Texas,  com- 
pleted a  triangulation  of  the  country  west  of  Bio  Pecos,  Texas,  during 
the  latter  part  of  1884,  and  in  June,  1885,  sketches  of  the  whole  area 
so  far  as  plotted,  together  with  a  military  map  of  Western  Texas  and 
a  military  map  of  Southwestern  Texas  and  the  adjacent  part  of  Mexico, 
were  transmitted  to  this  office. 

(See  Appendix  Z  Z.) 

Lieut.  Dan  C.  Kingman,  engineer  officer  at  headquarters  Depart- 
ment of  the  Platte,  has  made  a  reconnaissance  from  Bawlins  to  Fort 
McKinney  for  a  wagon-road  route  between  those  points.  Other  work 
has  consisted  in  making  drawings  of  plans  of  posts  of  military  reservar 
tions  in  the  department,  with  printed  descriptions;  in  the  plotting  of 
notes  of  the  reconnaissance  above  mentioned  and  preparation  of  an 
itinerary  of  the  route ;  in  the  preparation  of  a  new  edition  of  tables  of 
distances  and  itineraries  of  routes  in  the  department ;  and  the  com- 
mencement of  a  map  of  the  department  for  publication. 

Lieutenant  Kingman  has  also  been  engaged  in  the  construction  of  roads 
and  bridges  in  the  Yellowstone  National  Park,  in  accordance  with  the 
provisions  of  an  act  of  Congress  approved  March  3, 1883. 

(See  Appendix  A  A  A.) 

Lieut.  John  Biddle,  engineer  officer  at  headquarters  Department  of 
Dakota,  reports  that  the  boundary  lines  of  the  Yankton  Indian  Eeser- 
vation  and  the  military  reservations  at  Fort  Meade,  Fort  Abraham 
Lincoln,  and  Fort  Randall  have  been  resurveyed  and  marked,  and  the 
boundary  line  of  Fort  Pembina  military  reservation  has  been  resur- 
veyed. Descriptions  and  plats  of  all  military  posts  in  the  department 
have  been  compiled.  The  new  map  of  the  department  and  a  map  of 
the  Fort  Snelling  reservations  are  being  drawn. 

(See  Appendix  B  B  B.) 

Lient.  Thomas  L.  Casey,  engineer  officer  headquarters  Division  of 
the  Pacific  and  Department  of  California,  reports  that  operations  have 
been  carried  on  as  follows:  Astronomical  determinations  of  Fort 
Yuma,  Ariz.,  and  the  Needles,  Cal.  Corrections  to  the  department 
map  by  journeys,  itineraries,  and  communication  with  railroad  compa- 
nies. Photographic  reproduction  of  ma[)8  and  the  photographing  of 
military  implements,  &c.    Surveys  of  the  Presidio  Reservation. 

(See  Appendix  C  C  C.) 
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Lieut.  Theodore  A.  BiDgham,  engiueer  officer  at  headquarters  De- 
partment of  Arizona,  has  completed  and  forwarded  to  this  office  a  new 
map  of  the  department.  Other  work  has  consisted  principally  of  the 
resurvey  of  the  boundaries  of  the  timber  reservations  at  Whipple  Bar- 
racks, Ariz.,  the  survey  of  the  eastern  boundarius  of  the  White  Mount* 
ain  Indian  Seservation,  and  the  printing  and  distrioution  of  maps. 

(See  Appendix  D  D  D.) 

BSTIMATB  FOR  AMOUNT  REQUIRED  FOR  SURVEYS  AND  REOONNNAIS- 
SANOES  IN  MILITARY  DIVISIONS  AND  DEPARTMENTS. 

For  military  surveys  and  reconnaissances  and  surveys  of  military 
reservations  by  the  engineer  officers  attached  to  the  several  headquar- 
ters of  military  divisions  and  departments,  being  an  average  of  $5,000 
for  each  of  eight  military  divisions  and  departments  west  of  the  Missis- 
sippi liiver,  $40,000 :  for  publication  of  maps  for  use  of  the  War  Depart- 
ment, $10,000;  total,  50,000. 

OFFICE   OF   THE   CHIEF   OF   ENGINEERS. 

In  the  labors  of  the  office  the  Chief  of  Engineers  was  assisted  on  the 
30th  of  June  by  the  following  officers  in  charge  of  the  several  divisions : 

Lieut.  Col.  John  M.  Wilson,  brevet  colonel,  U.  S.  A. 

First  Division. — Fortifications  and  Surveys  relating  thereto — Arma- 
ment of  Fortifi^cations — Sites  for  Engineer  Defenses — Boards  of  Engineers 
for  Defenses. 

Second  Division. — Battalion  of  Engineers — Engineer  School  of  Ap- 
plication and  tingineer  Depot  and  Post — Professional  Papers  and  It^forma- 
Hon — Personnel-- Orders^Military  Reservations — Land  Files. 

Col.  John  G.  Parke,  brevet  major-general,  17.  S.  A. 

Third  Division. — Improvement  of  Rivets  and  Harbors^  and  Surveys 
relating  thereto — Bridging  Navigable  Waters  of  the  United  States — PubUc 
Buildings  and  Grounds  and  Washington  Aqueduct 

Capt.  Henry  M.  Adams. 

Fourth  Division.— Acco«nfe/or  Disbursements — Returm  of  Engineer 
Property  and  Instruments — Applications  for  Remittances — Appropriatums 
and  Estimates — Blank  Forms. 

Fifth  Division.  Survey  of  the  Lakes— Explorations  and  Surveys — 
Beoonnaissanees—Maps — Instruments — Claims. 

Very  respectfully,  your  obedient  servant, 

John  Newton, 
Chief  of  Engineers  J  Brig,  and  Bvt  Maj.  Qen. 

Hon.  William  C.  Endicott, 

Secretary  of  War. 
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HTATEMENT  SHOWING  THE  RANK  AND  THE  DUTIES  OP  0FPICEE8  OF  THE 
CORPS  OF  ENGINEEES  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30, 
latt. 


Bakk  and  Namx. 


lUOADnR-OKNXRAL 
AMDCHIKV  OV 

nourxiuta. 


MoKewton 

Art  M^far-OmerdL 


OOLOKXLB. 

OUrlMS.Stowtft. 


.Blunt. 


Duties. 


In  command  of  the  Corps  of  Engineers  and  in  oharge  of  the 
Engineer  Department.  Charged  with  the  sapervision  of 
such  matters  connected  with  construction  of  jetties  and 
other  works  at  South  Pass,  Mississippi  River,  as  require  the 
action  of  the  Secretary  of  War.  In  charge  of  the  re- 
moval of  obstructions  in  the  East  River,  and  Hell  Gate, 
N.  Y.  Member  of  Joint  commission  to  supervise  the 
coDstruction  of  the  Washington  National  Monument. 
Directed  by  the  President  to  co-operate  with  the  author- 
ities of  the  State  of  New  York  in  examiniugand  deciding 
upon  exterior  pier  and  bulkhead  lines  on  Hudson  River 
from  State  dam  at  Troy  to  the  city  of  Hudson.  Member 
of  Joint  Board  of  Army  and  Navy  officers  to  report  upon 
an  interior  coast  line  of  water-ways  for  the  defense  of  the 
Atlantic  and  Gulf  Seaboard.  Member  of  General  Conrt- 
Martial  at  Washington,  D.  C,  for  the  trial  of  such  per- 
sons as  may  be  brought  before  it.  Member  of  the  Light- 
house Board.  Member  of  Board  of  Officers  and  Civilians 
to  examine  and  report  at  w  hat  ports  fortifications  or  other 
defenses  are  most  urgently  required,  &c. 


In  charge  of  the  construction  of  Fort  Winfleld  Scott,  and 
batteries  at  Fort  Mason,  and  Fortifications  at  Angel  Island 
in  San  tYancisco  Bay.  and  at  San  Diego,  Cal.  In  charge 
of  the  improvement  of  the  harbor  at  San  Diego,  Cal. 
Senior  member  of  Board  of  Engineers  for  the  Pacific  Coast. 

In  charge  of  forts  Knox,  Popham,  Gorges,  Soammel,  Mo- 
Clary,  and  batteries  at  Portland  Head,  and  Gerrish's  Isl- 
and, Me.,  and  Fort  Constitution,  and  battery  at  Jerry's 
Point,  N.  H.,  and  of  construction  of  Fort  Preble,  Me.  In 
charge  of  the  improvement  of  the  harbors  at  Bangor, 
Belfast,  Rockland,  and  Portland,  Me.,  and  Portsmonthi 
N.  H.  In  charge  of  the  improvement  of  the  rivers  Pen- 
obscot, Cathance,  Royal,  and  Kennebunk,  Me.,  Lamprey 
and  Cocheco,  N.  H.,  Saco  River  Breakwater,  Lubeo  Chan- 
nel, and  Moose-a-bec  Bar,  Me.  In  charge  of  preliminary 
examinations  of  York  Harbor,  Saco  River,  Wood  Island 
Harbor  and  southern  entrance  to  OwPs  Head  Harbor ^e. 
Harbor  at  Portsmouth,  from  the  sea  to  wharf,  Little  Har- 
bor at  Portsmouth,  with  a  view  to  its  improvement  as  a 


I 


harbor  of  refuge,  and  Winnipeseogee  Lake,  at  ''The 
Weirs,  ^  N.  H.  Member  of  Board  of  Engineer  Officers  to 
consider  and  report  upon  location,  plan,  and  estimates  for 
national  harbor  of  refage  at  Sandy  Bay,  Cape  Ann,  Mass. 


379 


Digitized  by 


Google 


380         REPORT   OF   THE    CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 
Statement  showing  rank  and  duties  of  officers  of  Corps  of  Engineers — CJonf  d. 


Rank  and  Name. 


OOLONBL8. 

(oontinued.) 


Duties. 


James  C.  Duane 

Bvt,Br%g,  Oeneral. 


Quinoy  A.  Gillmore  ... 
BvL  Major- General. 


ThoB.  Lincoln  Casey. 


Member  and  President  of  the  Board  of  Engineers.  Senior 
member  of  Board  of  Visitors  for  Engineer  School  of  Ap- 
plication at  Willets  Point,  N.  T.  Eogineer  3d  Lighthouse 
District.  Member  of  Board  of  Officers  appointed  for  the 
purpose  of  determining  the  various  calibers,  &o.,  of  guns 
and  projectiles  requires!  for  the  service.  Member  of  Board 
of  Engineer  Officers  to  examine  certain  officers  of  the 
Corps  with  view  to  their  promotion,  and  on  electric  light 
plant  of  the  Washington  Monument. 

In  charge  of  forts  Wool,  Va.,  Caswell,  N.  C,  Moultrie,  Sum* 
ter,  and  Johnson,  S.  C,  Oglethorpe  and  Pulaska,  6a., 
Marion  and  Clinch,  Fla.,  and  of  the  construction  of  forts 
Wads  worth,  Tompkins  and  its  batteries,  N.  T.  Monroe, 
Ya.,  and  Castle  Pinckney,  S.  C.  In  charge  of  the  im- 
provement  of  the  harbors  at  Charleston,  S.  C.,  and  Savan- 
nah and  Brunswick,  Ga.  In  charge  of  the  improvement 
of  Ashley  River  and  Wappoo  Cut,  S.  C,  of  the  bar  at  the 
mouth  of  SaintJohn's  River,  the  Upper  Saint  John's  River, 
and  Volusia  Bar,  Fla.,  Cumberland  Sound,  Ga.  and  Fla., 
Savannah  and  Altamaha  rivers,  and  Romerly  Marsh,  Ga., 
and  Edisto  and  Salkahatchie  rivers,  S.  C.  In  charge  of 
preliminary  examinations  of  Darien  Harbor  and  the  Alta- 
maha River,  from  Darien  to  its  mouth,  Ga.,  and  North 
Fork  of  the  Edisto  River,  S.  C,  of  Saint  Ang^ustine  Har- 
bor, and  Mosquito  Inlet,  Fla.;  for  canal  and  inland  com- 
munications from  Saint  John's  River  through  Mosquito 
Lagoon  and  Indian  River  to  Jupiter's  Inlet  and  Lake 
Worth.  Member  of  Boards  of  Engineer  Officers  on  fur- 
ther improvement  of  Cape  Fear  River,  N.  C,  and  on  im- 
£rovement  of  the  Potomac  River  near  Washington,  D.  0. 
[ember  and  President  of  **The  Mississippi  River  Commis- 
sion" created  by  act  of  Congress  approved  June  28,  1879. 
Member  of  Joint  Board  of  Army  and  Navy  Officers  to  re- 
port upon  an  interior  coast  line  of  water- ways  for  the  de- 
fense of  the  Atlantic  and  Gulf  Seaboard.  Member  of 
Board  of  Visitors  for  Engineer  School  df  Application  at 
Willets  Point,  N.  Y. 

Detached ;  in  charge  of  the  construction  of  the  building 
for  the  State,  War,  and  Navy  Departments;  of  the  Wash- 
ington National  Monument;  of  the  improvements  over 
the  grave  of  Thomas  Jefferson,  at  Monticello,  Va. ;  of  tlM 
erection  of  a  monument  at  Washington's  Headquarters, 
at  Newburgh.  N.  Y. ;  of  the  erection  of  a  monument  to 
mark  the  birthplace  of  George  Washington ;  and  of  bnild- 
ing  for  the  Army  Medical  Museum  and  Library.  Mem-  . 
her  of  Advisory  Board  to  Committee  on  Ventilation  and 
Acoustics  of  the  House  of  Representatives.  Member  of 
the    Lighthouse    Board.    Member  of  committee  on  ar- 

I  rangements  for  dedication  of  the  Washington  National 
Monument.  Member  of  Board  of  Engineer  Officers  on 
construction  of  elevator  in  Winder  builcQng,  Washington, 

I      D.  C. 

John  G.  Parke I  In  charge  of  the  Third  Division,  Office  of  the  Chief  of 

Bvt  Major-General.    !      Engineers. 
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Statement  shoicingraaik  and  duties  of  officers  of  Corps  of  Engineers — Cont'd. 


Rank  A2n>  Namx. 


DUTDES. 


LZKUTKKAnT-COLOMlELS. 


George  H.  Mendell 

BvU  CoUnuL 


L.  Abbot  ....... 

L  BHg.  OeMrah 


William  P.  Crai^liill. 


In  oharge  of  the  constraotion  of  fort  on  Aloatraz  Island^ 
and  of  defenses  at  Lime  Point,  San  Francisco  Bay.  Super- 
yising  Engineer  overdistricts  embracing  works  in  charge 
of  Major  Jones  and  Captains  Powell  and  Payson.  In 
charge  of  the  improvement  of  the  harbors  at  Oakland 
and  Bedwood  and  Hnmboldt  Harbor  and  Bay,  and  of  the 
constmction  of  the  breakwater  at  Wilmington  Harbor, 
Cal.  In  charge  of  the  improvement  of  the  Sacramento, 
Feather,  San  Joaqnin,  and  Mokelnmne  rivers,  Cal.,  ana 
Colorado  River,  Ner.,  Cal.,  and  Ariz.  In  charge  of  the 
improvement  of  Fetalnma  Creek,  Cal.  To  investigate 
causes  tending  to  decrease  depth  of  water  and  diminish 
the  commercial  value  of  San  If^ancisco  Harbor.  Member 
of  Board  of  Engineers  for  the  Pacific  Coast.  In  charge 
of  the  removal  of  wrecks  of  Steamer  Escambia  from  en- 
trance to  San  Francisco  Harbor,  and  dredge-boat  at  Oak- 
land Landing  on  San  Joaquin  River,  Cal.  In  charge  of 
preliminary  examinations  of  Islias  Creek,  off  San  Fran- 
cisco Bay,  Tuba  River,  San  Mateo  River,  and  Napa  River, 
from  mouth  thereof  to  Napa  City,  Cal. 

Member  of  The  Board  of  Engineers.  In  oharge  of  fort  at 
WiUets  Point,  and  of  the  constmction  of  Fort  Schuyler, 
N.  T.  In  char/^e  of  experiments  with  torpedoes.  Com- 
manding Engineer  Depot  and  Post  of  Willets  Point, 
Engineer  School  of  Application,  and  Battalion  of  Engi- 
neers. Member  of  Joint  Gun  Foundry  Board  of  Army 
and  Navy  Officers.  Member  of  Boards  of  En^neer  Offi- 
cers to  examine  certain  officers  of  the  Corps  with  view  to 
their  promotion,  and  on  electric  light  plant  of  the  Wash- 
ington Monument.  Member  of  Board  of  Officers  and 
Civilians  to  examine  and  report  at  what  ports  fortifica- 
tions or  other  defenses  are  most  urgently  required,  &c. 
Member  of  Board  of  Visitors  for  Engineer  School  of  Ap- 
plication at  Willets  Point,  N.  Y. 

In  charge  of  Fort  Carroll,  and  the  construction  of  Fort  Mc- 
Henry,  Md.  Supervising  Engineer  over  districts  embrac- 
ing works  in  charge  of  M^or  Heuer,  Captains  Hinman 
and  Bixby.  and  Messrs.  S.  T.  Abert  and  W.  F.  Smith.  In 
charge  of  the  improvement  of  the  harbors  at  Baltimore, 
Annapolis,  and  of  the  inner  harbor  at  Cambridge,  Md. 
In  charge  of  the  improvement  of  the  channel  of  Susque- 
hanna River  above  and  below  Havre  de  Grace,  and  work 
at  the  Fishing  Battery  light  station  near  Spesutia  Island ; 
of  the  Chester.  Wicomico,  Elk,  and  Choptank  rivers, 
Corsica  Creek  and  upper  thoroughfare  at  Deil's  Island, 
Md.;  Broad  Creek,  Del.,  James  and  Appomattox  rivers, 
Va.,  New  River,  Va.  and  W.  Va.,  Great  Kanawha,  Shenan- 
doah, and  Elk  rivers,  W.  Ya.,  and  Cape  Fear,  River,  N.  C. 
In  charge  of  the  surveys  across  the  peninsula  of  Maryland 
and  Delaware  to  connect  by  canal  tne  waters  of  the  Dela- 
ware and  Chesapeake  bays.  In  charge  of  the  bnilding  of 
the  Monument  at  Yorktown,  Ya.  In  charge  of  removal 
of  wreck  of  barkentine  Wolverton  from  Chincoteague 
Inlet.  Member  of  Boards  of  Engineer  Officers  on  farther 
improvement  of  Cape  Fear  River,' 1{.  C. ;  on  improvement 
of  the  Potomac  River  near  Washington,  D.  C. ;  on  pro- 
posed lock  and  dam  at  Junction  of  Three  Forks  of  Ken- 
tucky River;  to  examine  and  repoit  upon  such  models. 
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Rank  and  Name. 


UBUTBNANT-COLONBI^. 

(continued.) 


CyroB  B.  Comstook  .  ^. 
Bvi.  Brig.  Chneral. 


Orlando  M.  Poe 

Bvt.  Brig.  General. 


David  C.  Houston 

BvU  CoUmeL 


DUTIKS. 


plans,  &c,f  of  movable  dams  as  may  be  placed  before  it; 
to  consider  and  report  upon  Senate  bill  1441  to  authorize 
coDstructicn  of  bridges  aci'oss  the  Great  Kanawha  River, 
&.C.;  on  national  harbor  of  refuge  at  Sandy  Bay,  Cape 
Ann,  Mass.  ^  on  improving  approach  to  Norfolk  Harbor, 
and  the  United  States  (Norfollc)  Navy-Yard;  on  subject 
of  permanent  improvement  of  Delaware  River  and  Bay. 
and  on  claim  of  Alfred  Pasqnean  for  use  by  the  United 
States  Government  of  his  invention  at  Davis  Island  Dam 
and  Dams  5  and  6,  Kanawha  River.  In  charge  of  prelim- 
inary examination  of  Greenbrier  River. 

Member  of  the  Board  of  Engineers.  Member  of  Boards  of 
Engineer  Officers  on  further  improvement  of  Cape  Fear 
River,  N.  C;  on  improvement  of  the  Potomac  River  near 
Washington,  D.  C;  and  to  examine  certain  officers  of  the 
Corps  with  view  to  their  promotion.  Member  and  Presi- 
dent of  **  The  Mississippi  River  Commission  ^  created  by 
act  of  Congress  approved  June  28,  1879.  Member  of 
Board  of  Visitors  for  Engineer  School  of  Application  at 
Willets  Point,  N.  T. 

In  charge  of  the  construction  of  Fort  Wayne,  Mich.  In 
charge  of  the  improvement  of  the  harbors  at  Cheboygan 
and  An  Sable  on  Lake  Huron,  and  Alpena  at  Thunder 
Bay,  and  of  the  construction  of  harbor  of  refuge  on  Lake 
Huron ;  of  the  improvement  of  the  Saint  Mary's  Falls 
Canal,  and  of  the  rivers  Detroit,  Saginaw,  and*  Clinton, 
Mich.,  and  Hay  Lake  Channel  of  the  Saint  Mary's  River; 
of  removing  bar  at  ice-harbor  of  refuge  at  Belle  River, 
Mich.;  and  construction  of  dry-dock.  Saint  Mary's  Falls 
Canal.  In  charge  of  Saint  Clair  Flats  Canal  and  Saint 
Mary's  Falls  Canal  and  River,  M ich.  In  charge  of  issu ing 
charts  of  Northern  and  Northwestern  Lakes,  and  of 
water-level  observations  on  Lake  Huron.  Member  of 
Boards  of  Engineer  Officers  to  consider  and  report  upon 
question  to  authorize  the  Northern  Pacific  Railroad  Com- 
pany to  construct  and  maintain  a  bridge  across  the  Saini 
Louis  River ;  on  improvement  of  the  Fox  and  Wisconsin 
rivers ;  and  on  harbor  of  refuge  at  Ludington  Harbor, 
Mich.  In  charge  of  preliminary  examinations  of  Macki- 
nac Harbor,  and  report  whether  Mackinac  Harbor  or 
Mackinac  Island  Harbor  should  be  improved :  Pine,  Clin- 
ton, and  Saint  Clair  rivers;  and  further  and  more  com- 
£lete  survey  for  a  breakwater  at  or  near  Cross  Village,  in 
[ichigan,  in  the  west  part  of  the  Strait«  of  Mackiuao, 
with  a  view  of  making  a  harbor  of  refuge  at  Cross  Vil- 
lage, Mich.;  to  cause  plans,  estimates,  and  specifications 
for  dry  dock.  Saint  Mary's  Ship  Caual,  above  the  locks, 
and  also  to  report  whether  the  old  locks  can  be  used  for  a 
dry-dock,  and  the  cost  of  fitting  the  same  for  that  purpose. 

Member  of  Boards  of  Engineer  Officers  concerning  the 
channel  of  the  Lower  Fox  River  between  Lake  Winne- 
bago and  upper  government  dam  at  Appleton,  and  the 
dams  at  Menasha  and  Appleton  ;  and  to  consider  question 
of  construction  of  a  bridge  over  the  Alabama  I  iver  al 
Selma,  Ala.  On  leave  of  absence  until  October  17,  1884. 
Supervising  engineer  of  the  districts  embracing  works 
in  charge  of  Major  Damrell,  and  Captains  Turtle,  HoxiA, 
and  Russell. 
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Bank  Ain>  Nams. 


UBUTXNAirr«COIX>NSL8. 

(continaed.) 
GeoigeH.  £lliot 


Henzy  M.  Robert . 


WmiamE.  Mernll 

JSvl.  CoUmel. 


DUTIBS. 


In  charge  of  the  forts  at  Clark's  Point,  Mass.,  and  Dntoh 
Island,  R.  I.,  and  of  the  construction  of  Fort  Adams,  R.  I. 
In  charge  of  the  construction  of  harbor  of  refuge  at 
Wood's  HoU,  Mass.  lu  charfi^e  of  the  improvement  of 
the  harbors  of  Nantucket,  Wood's  Holl,  Wareham,  and 
Hyannis,  Mass.,  Newport  and  Block  Island,  R.  I.,  and 
Stoningtou,  Conn.  In  charge  of  the  improvement  of  the 
rivers  Taunton,  Mass.,  Pawtucket,  and  Providence,  and 
Narragansett  Bay,  R.  I.,  and  Little  Narragansett  Bay, 
R.  I.  and  Conn.  Member  of  Advisory  Council  to  the 
Rhode  Island  State  Board  of  Harbor  Commissioners.  In 
charge  of  preliminary  examinations  of  harbor  at  Hyan- 
nis.  Mass.;  Pawcatuck  River,  and  Warren  River,  R.  I. 

In  charge  of  the  construction  of  forts  Ontario  and  Mont- 

gomery,  N.  Y.  In  charge  of  the  improveaientof  thehar- 
ors  at  Wilson,  Olcott,  Oak  Orchard,  Charlotte,  Poltney- 
ville,  Big  SoduB,  Little  Sodus,  Oswego,  and  Sacketts,  on 
Lake  Ontario,  Ogdensbnrg,  on  the  river  Saint  Lawrence, 
and  Plattsburg,  Burlington,  and  S wanton,  on  Lake 
Champlain.  In  charge  of  the  improvement  of  Ticon- 
deroga  and  Grass  rivers,  N.  Y.,  and  Otter  Creek,  Vt.  In 
charge  of  water-level  observations  on  Lake  Ontario. 
Member  of  Board  of  Engineer  Officers  concerning  the 
channel  of  Lower  Fox  River  between  Lake  Winne- 
bago and  upper  government  dam  at  Appleton,  and  the 
dams  at  Menasha  and  Appleton.  In  charge  of  the  con- 
struction of  breakwater  at  Rouse's  Point,  on  Lake  Cham- 
plain,  N.  Y.  In  charge  of  preliminaiy  examinations  of 
Salmon  River,  at  and  below  Fort  Covington ;  Whitehall 
Harbor,  Lake  Champlain,  at  Four  Channels;  mouth  of 
the  Saranac  River,  at  Plattsburg;  mouth  of  Salmon 
River,  and  inner  natural  harbor  thereat,  on  Lake 
Ontario,  N.  Y.;  and  of  preliminary  examination  and 
of  surxey  of  Maquam  Bay,  Swanton,  Vt.  In  charge 
of  forts  Delaware,  Del.,  and  Mifflin,  Pa.,  fort  and  mortar 
battery  opposite  Fort  Delaware,  Del.,  and  battery  and 
morti^r  battery  at  Finn's  Point,  N.  J.  In  charge  of  the 
improvement  of  the  harbor  at  Delaware  Breakwater; 
ice- harbors  at  Marcus  Hook,  Pa.,  and  the  head  of  Dela- 
ware Bay,  and  removal  of  sunken  piers  in  channel  back 
of  Reedy  Island ;  of  the  Salem,  Rancocas,  and  Raccoon 
rivers,  and  Cohansey,  Mantua,  and  Woodbury  creeks, 
N.  J.;  Frankford  Creek,  Schuylkill  River,  and  north 
branch  of  the  Susquehanna  River,  Pa.;  Delaware  River 
below  Bridesburg,  Pa.;  between  Bridesburg and  Trenton; 
near  Cherry  Island' Flats;  at  Schooner  Ledge;  and  from 
Trenton,  N.  J.,  to  its  mouth ;  and  of  the  construction  of 
pier  near  Lewes^  Del.  Member  of  Commission  Advisory 
to  Board  of  Harbor  Commissioners  of  Philadelphia.  En- 
gineer 4th  Lighthouse  District.  In  charge  of  removal  of 
wreck  of  bark  Daring  lying  opposite  Collin's  Beach, 
Del. 

In  charge  of  the  improvement  of  the  Ohio  River ;  the  Falls 
of  the  Ohio ;  the  Louisville  and  Portland  Canal,  and  har- 
bor of  refuge  near  Cincinnati,  Ohio.  In  charge  of  the  im- 
provement of  the  Monongabela  River,  W.  Va.  and  Pa.:  of 
the  Allegheny  River,  Pa.,  and  of  the  construction  of  loe- 
harbors  at  month  of  Muskingum  River,  Ohio,  and  mouth  of 
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Rank  akd  Namb. 


UEUTBNAMT-COLONELS. 

(coDtinned.) 


Walter  MoFarland. 


John  M.  Wilson 

Bvt,  Colonel. 


John  W.  Barlow. 


Duties. 


Great  Kanawha  Aiver,  W.  Va.  In  charge  of  preliminarj 
examinations  of  Scioto  and  Maskingam  rivers,  Ohio; 
Shawneetown  Harbor  and  Levee,  III.;  Lawrenoebnrg 
Harbor,  Ind.;  harbors  at  Padncah  and  Owensboro,  Ky. ; 
New  Albany  Harbor,  and  the  river  and  shores  adiaoent 
to  said  harbor,  Ind.;  examination  and  survey  of  the  bar 
in  the  Ohio  River  opposite  month  of  LioKing  River. 
Member  of  Boards  of  Engineer  Officers  on  proposed  look 
and  dam  at  junction  of  Three  Forks  of  Kentucky  River; 
to  consider  and  report  upon  Senate  bill  1441,  to  authorize 
construction  of  bridges  across  the  Great  Kanawha  River« 
&c.;  to  examine  and  report  upon  such  models,  plans,  Ac, 
of  movable  dams  as  may  be  placed  before  it ;  on  improve- 
ment of  the  Fox  and  Wisconsin  rivers ;  and  on  claim  of 
Alfred  Pasqueau  for  use  by  the  United  States  Government 
of  his  invention  at  Davis  Island  Dam,  and  dams  5  and  6, 
Kanawha  River.    Engineer  14th  Lighthouse  District. 

In  charge  of  Forts  Oris  wold  and  Hale,  and  of  the  oonstmc- 
tion  of  Fort  Trumbull,  Conn.  In  charge  of  the  improve- 
ment of  the  harbors  of  New  London,  Clinton,  New 
Haven.  Milford,  Bridgeport,  Black  Rock,  Southport,  and 
Norwalk,  Conn.,  and  Fort  Jefferson,  Gre^port,  Mamaro- 
neck,  Rondont,  Port  Chester,  New  Rochelle,  Saugerties, 
and  of  Echo  Harbor,  N.  Y.,  and  of  the  construction  of 
breakwater  at  New  Haven,  Conn.    In  charge  of  the  im- 

Srovement  of  the  rivers  Housatonic  and  Thames,  Conn.: 
ionnecticut,  Mass.  and  Conn.;  Hudson  and  Harlem  ana 
Buttermilk  Channel,  channel  in  Gowauus  Bay,  Flushing 
Bay,  and  Newtown  Creek,  N.  Y.  On  duty  in  connection 
with  removal  of  obstructions  in  East  River  and  Hell  Gate. 
In  charge  of  preliminary  examination  and  of  survey  of 
Huntington  Harbor,  N.  Y.,  and  of  preliminary  examina- 
tions of  breakwater  at  Falkner's  Island,  and  river  and 
harbor  at  Niantic,  Conn. ;  Horton's  Point,  and  Hudson 
River  from  Troy  to  jpouth  of  canal.  In  charge  of  re- 
moval of  wrecks  of  canal-boat  near  entrance  to  Bridge- 
g>rt  Harbor,  and  of  schooner  Jane  at  mouth  of  New 
aven  Harbor,  Conn.  Member  of  Board  of  Visitors  for 
Engineer  School  of  Application  at  Willets  Point,  N.  Y. 
Member  of  Board  of  Engineer  Officers  on  subject  of  per- 
manent improvement  of  Delaware  River  and  Bay,  on 
national  harbor  of  refuge  at  Sandy  Bay,  Cape  Ann^Mass., 
and  on  harbor  of  refuge  at  Cleveland,  Ohio. 

In  charge  of  the  First  and  Second  Divisions,  Office  of  the 
Chief  of  Engineers.  In  charge  of  Public  Buildings  and 
Grounds  in  the  District  of  Columbia,  with  the  rank  of 
colonel.  Member  of  Board  of  Engineer  Officers  on  har- 
bor of  refuge  at  Cleveland,  Ohio. 

In  charge  of  the  improvement  of  the  harbors  at  Ontona^n, 
Eagle  Harbor,  Marqnette,  Manistique,  and  Cedar  River, 
Mich.;  Menomonee,  Green  Bay,  Ahnepee,  Two  Rivers, 
Manitowoc,  Sheboygan,  Port  Washington,  Kewannee, 
Pensaukee,  and  Oconto,  Wis. ;  and  haruors  of  refuge  at 
entrance  to  Sturgeon  Bay  Canal,  Lake  Michigan,  and  at 
Grand  Marais,  Mich.  In  charge  of  water-level  observa- 
tions on  Lake  Sn  peri  or.  Advisory  Engineer  for  improve- 
ment of  Kewaunee  Harbor,  Wis.    In  charge  of  prelimin- 
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Rank  and  Name. 


Duties. 


LIEirTRNAirr-COLOKSLS. 

(continued. ) 


ICAJORS. 


Peter  C.  Haine 

Bvt.  Lieut.  CoUmeh 


Geoige  L.  Gillespie  ... 
%^.  Lieut.  Colonel 


ClufflesB.  Snter. 


ary  examinations  of  Lac  La  Belle  Harbor,  Mich.,  and  Ash- 
land Harbor,  in  Ashland  Bay,  Lake  Superior,  Wis.  Mem- 
ber of  Boards  of  Engineer  Officers  on  tne  improvement  of 
the  Fox  and  Wisconsin  Rivers  and  on  harbor  of  refnge  at 
Lndington  Harbor,  Mich. 


In  charge  of  Forts  Foote  and  Washington ^d.  In  charge 
of  the  improvement  of  the  harbors  at  Washington  and 
Georgetown,  D.  C.  In  charge  of  the  improvement  of  the 
Potomac  River  in  the  vicinity  of  Washington,  D.  C.  the 
establishment  of  the  harbor  lines,  and  the  raisins  or  the 
river  flats.  In  charge  of  the  improvement  of  Jamea 
River,  Va.,  and  Shenandoah  River,  W.  Va.  Member  of 
Board  of  Engineer  Officers  on  improving  approach  to 
Norfolk  Harbor  and  United  SUtes  (Norfolk)  Navy  Yard. 

In  charge  of  Fort  Lafayette,  N.  Y.,  and  fort  at  Sandy  Hook, 
N.  J.,  and  of  the  construction  of  forts  Columbas,  Wood, 
and  Hamilton  and  additional  batteries,  Castle  Williams, 
South  Battery,  new  Barbette  Battery,  and  sea-wall  at 
Governor's  Island,  and  mortar  battery  at  Fort  Hamilton, 
N.  Y.  In  charge  of  the  improvement  of  Keypo'rt  Harbor, 
N.  J.  In  charge  of  the  improvement  of  the  Shrewsbury, 
Rahway,  Elizabeth,  Manasqnan,  South  Raritan,  and 
Passaic  rivers,  Raritan  Bav,  and  Woodbridge,  Cheese- 
quakes,  and  Mattawan  creeks,  N.  J. ;  Flushing,  Sheeps- 
head,  and  Canarsie  bays,  Sumpawanus  Inlet,  and  East 
Chester  and  Newtown  creeks,  N.  Y.,  and  channel  be- 
tween Staten  Island  and  New  Jersev,  and  deepening  Ged- 
ney's  Channel,  N.  Y.  In  charge  of  the  manufacture  and 
supply  of  mastic.  In  charge  of  the  removal  of  the  wreck 
of  steamer  Nankin  at  entrance  to  New  York  Harbor. 
To  represent  the  General  Government  in  the  arrange- 
ment for,  and  the  erection  of,  a  pedestal  to  be  built  to  re- 
ceive the  colossal  bronze  statue  of  Liberty  Enlightening 
the  World,  to  be  erected  upon  Bedloe's  Island,  N.  Y.  H. 
Member  of  Board  of  Engineer  Officers  on  subject  of  per- 
manent improvement  of  Delaware  River  and  Bay.  In 
charge  of  examination  or  survey  of  Passaic  River  be- 
tween Passaic  and  Paterson,  N.  J.,  and  of  preliminary 
examinations  of  Hudson  River,  New  Jersey  side,  from 
Weehawken  to  Bergen  Point,  and  Baldwin  River,  to  con- 
nect with  Long  Beach,  N.  Y. 

In  charge  of  the  improvement  of  the  rivers  Mississippi  and 
Missouri, — removal  of  snags,  &c. ;  and  of  the  Missouri 
River  from  its  mouth  to  Sioux  City,  and  of  Gasconade 
River.  In  charge  of  the  survey  of  the  Missouri  River 
from  its  month  to  Fort  Benton,  Mont.  In  charge  of  pre- 
liminary examination  of  Nish-na-botana  River,  witn  a 
view  to  increasing  the  depth  of  channel  in  the  Missouri 
Rivei,  Mo.  Member  of  the  Mississippi  River  Commis- 
sion created  by  act  of  Congress  approved  June  28,  1879. 
Member  and  President  of  the  Missouri  River  Commission, 
created  by  act  of  Congress  approved  July  5,  1884.  En- 
gineer 15th  Lighthouse  District. 
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Name  and  Rank. 


Duties. 


MAJORS. 

(continued.) 


Jared  A.Smith. 


Somnel  M.  MaDsfield.. 
Bvt,  JAeut  Colonel, 


William  R.  King  . 


Wm.  H.  H.  Benyanrd. 


Garret  J.  Lydecker . 


Amos  Stiokney 


In  charge  of  the  improvement  of  the  harbors  at  Michigan 
City,  Ind.,  and  New  Buffalo.  Mich.  In  charge  of  the  im- 
proyement  of  the  rivers  Wabash,  Ind.  and  111.,  and 
White,  Ind.    Engineer  .5th  and  6th  Lighthouse  Districts. 

In  charge  of  the  improvement  of  the  harbors  at  Galveston 
and  Brazos  Santiago,  Tex.  In  charge  of  the  improve- 
ment of  ship-channel  in  Galveston  Bay,  Pass  Cavallo, 
Arkansas  Pass  and  Bay  up  to  Rockport  and  Corpus 
Ohristi,  Brazos  River,  Bufifalo  Bayou,  deepening  channel 
at  mouth  of  Trinity  River  and  removal  of  obstructions 
to  Liberty,  and  the  protection  of  river-bank  at  Fort 
Brown,  Tex. 

In  charge  of  the  improvement  of  the  rivers  Tennessee, 
Tenn.  and  Ala.,  Cumberland  above  and  below  Nashvillo, 
Ky.  and  Tenn.,  Red,  Hiawaasee,  Caney  Fork,  Obey's, 
Duck,  French  Broad,  Clinch,  and  Little  Tennessee,  Tenn., 
and  South  Fork  of  the  Cumberland,  Ky.  In  charge  of 
preliminary  examinations  of  Cumberland  River  above  the 
mouth  of  Jellico,  Upper  Oconee  River  from  Skull  Shoals 
to  the  Georgia  Railroa<l  bridge:  rivers  Little,  Ky.,  Elk, 
Tenn.  and  Ala.,  and  Holston,  Tenn. ;  and  extension  of 
survey  of  Caney  Fork  River  to  Frank's  Ferry,  Tenn. 
Member  of  Board  of  Officers  appointed  for  the  purpose 
of  determining  the  various  calibers,  &,c.,  of  guns  and  pro- 
jectiles required  for  the  service.  Member  of  Board  of 
Engineer  Officers  on  claim  of  Alfred  Pasqueau  for  use  by 
the  United  States  Government  of  his  invention  at  Davis 
Island  Dam,  and  dams  5  and  6,  Kanawha  River. 

In  charge  of  improvement  of  the  harbors  at  Chicago  and 
Calumet,  111.  In  charge  of  the  improvement  of  the  Illi- 
nois and  Calumet  rivers.  In  charge  of  survey  of  the 
Hennepin  Canal,  and  for  enlargement  of  the  Illinois  and 
Michigan  Canal.  In  charge  of  prelim inaiy  examination 
of  Calumet  River,  east  of  Hammond  to  the  forks  of  the 
river ;  also  survey  of  proposed  ship  canal  from  Calumet 
River  to  Lake  Calumet,  111. ;  and  Wolf  Lake,  Ind.  On 
leave  of  absence  from  December  19, 1884,  to  June  30, 1885. 

In  charge  of  the  Washington  Aqueduct ;  increasing  water 
supply  of  the  city  of  Washington ;  and  the  erection  of 
fish-ways  at  Great  Falls  of  the  Potomac  River.  Engi- 
neer Commissioner  of  the  District  of  Columbia. 

In  charge  of  forts  Jackson,  St.  Philip,  Livingston,  Pike, 
and  Macomb,  and  of  the  construction  of  Tow^er  Dupr^, 
Battery  Bien venue,  and  Tower  at  Proc tors vi lie.  La.  In 
charge  of  the  impmvemeut  of  the  Amite,  Tangipahoa, 
Tickfaw,  Tcbefuncte,  Bogue  Falia,  and  Calcasieu  rivers, 
bayous  Terrebonne,  Teche,  Black,  and  Courtablean,  and 
CalcaHieu  Pass,  La.,  Pearl  River,  Miss.,  and  of  removal  of 
obstructions  in  bayou  La  Fourche,  La.  In  charge  of 
Fourth  District  of  the  Mississippi  River,  from  Warrenton 
to  Head  of  the  Passes,  for  the  purpose  of  improvement 
and  the  construction  and  repair  of  levees,  to  include 
levcBs  and  special  work  on  the  river,  the  improvement  of 
the  harbor  at  New  Orleans,  the  Mississippi  River  at 
Natchez  and  Yidalia,  the  mouth  of  Red  River,  and  the 
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Rank  and  Namx. 


Duties. 


MAJORS. 

(coutinued.) 


Alexander  Mackenzie . 


Oswald  H.  Ernat 


T>«vidP.  Heap 


WUliam  Ludlow 

Bvt.  Lieut.  CoUmel 


Wmiam  As  Jones. 


rectification  of  the  Red  and  Atcbafalaya  rivers  at  month 
of  Red  River.  In  charge  of  the  examination  or  snrvey 
of  Bogue  Fulia  from  its  mouth  to  25  miles  above  Coving- 
ton, La.,  and  Natal bany  River,  and  bayon  La  Fourohe, 
La.  Member  of  Board  of  Engineer  Officers  on  building 
and  repair  of  levees  on  the  Mississippi  River.  In  charge 
of  removal  of  wrecks  in  Mississippi  River  in  front  of  the 
wharves  at  New  Orleans,  La. 


In  charge  of  the  improvement  of  the  harbors  at  Fort  Madi- 
son and  Muscatine,  Iowa,  and  Rock  Island,  111.-  In 
charge  of  the  improvement  of  the  Mississippi  River  from 
St.  Paal  to  the  mouth  of  the  Illinois  River ;  at  Qninoy, 
Qnincy  Bay,  and  Andalusia,  111.,  and  Alexandria,  Mo. ; 
the  Upper  Mississippi  Kiver,  and  Rock  Island  Rapids  ana 
Des  Moines  Rapids  of  the  Mississippi  River ;  Cuivre  River, 
Mo. ;  and  of  removing  bar  in  Mississippi  River  opposite 
Dubuque,  Iowa.  In  charge  of  the  construction  of  a  Dry- 
dock  at  the  Des  Moines  Rapids  Canal ;  of  Ice-harbor  at 
Dubuque,  Iowa,  and  of  harbors  of  refuge  on  Lake  Pepin 
at  Stockholm,  Wis  ,  and  Lake  City.  Minn.  In  charge  of 
operating  the  Des  Moines  Rapids  Canal.  In  charge  of 
preliminary  examinations  of  8ny  Island  Levee  on  the 
Mississippi  River;  removal  of  the  bar  and  obstructions  at 
and  near  the  mouth  of  Whipple  Creek,  111.  ;  and  from 
Guttenberg  north,  Iowa.    Member  of  the  Missouri  River 

.  Commission,  created  by  act  of  Congress  approved  July 
5,  1884.  Member  of  Board  of  Engineer  Officers  to  con- 
sider and  report  upon  question,  &c.,  to  authorize  the 
Northern  Pacitic  R.  R.  Co.  to  construct  and  maintain  a 
bridge  across  the  St.  Louis  River. 

In  charge  of  the  improvement  of  Mississippi  River  between 
the  months  of  the  Illinois  and  Ohio  rivers,  opposite  St. 
Louis,  Mo.,  and  at  Cape  Girardeau,  Mo.,  anu  Miuton's 
Point,  and  the  harbor  at  Alton,  111.  In  charge  of  prelimi- 
nary examination  of  Osage  River,  Mo.,  from  mouth  to 
Linn  Creek,  with  a  view  to  movable  locks  and  dams. 
Member  of  the  Missouri  River  Commission,  created  by 
act  of  Congress  approved  July  5,  1884. 

Detached;  Engineer  Secretary  to  the  Lighthouse  Board. 

On  leave  of  absence  from  March  6,  1883,  to  April  1,  1885, 
inclusive,  under  provisions  of  Joint  resolution  of  Congress 
approved  February  28,  1883.  Extended  one  year  under 
provisions  of  joint  resolution  of  Congress  approved  Feb- 
ruary 13,  1885. 

Detached ;  Engineer  Officer,  Division  of  the  Pacific  and  De- 
partment of  California.  In  charge  of  the  improvement 
of  the  Columbia  River  at  Cascades,  Oreg.,  Upper  Colum- 
bia and  Snake  rivers,  Oreg.  and  Wash.,  Willamette 
River  above  Portland,  Oreg.,  Cowlitz  River,  Wash.,  Yam- 
hill River,  Oreg.,  and  Lower  Clearwater  River,  Idaho. 
In  charge  of  examinations  or  surveys  of  Coenr  d'Alene 
Lake  and  River,  and  Saint  Joseph's  River,  and  Lewis 
River  and  Columbia  River  above  mouth  of  Snake  River, 
Wash. 
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Statement  showing  rank  and  duties  of  officers  of  Corps  of  Engineers — Cont'd. 


Rank  and  Name. 


MAJORS. 

(continued.) 
Andrew  N.  Damrell. 


€harle8  J.  Allen . 


Charles  W.  Raymond . . 


Duties. 


In  charge  of  forts  Pickens,  Fla.,  Morgan  and  Gaines,  Ala., 
and  fort  on  Ship  Island,  Miss.,  and  of  the  constmction  of 
Forts  Barrancas  and  redoubt,  and  Fort  McRee,  Fla.  In 
charge  of  the  improvement  of  the  harbors  at  Peusacola 
and  Key  West  and  Cedar  Keys,  Fla.,  and  Mobile,  Ala. 
In  charge  of  the  improvement  of  the  rivers  Chattahoochee, 
Appalachicola,  Suwanee,  Withlacoochee,  Manatee,  and 
Caloosahatchee,  Fla.,  Flint,  Ga.,  Black  Warrior,  Ala- 
bama, Cahaba,  and  Tallapoosa,  Ala.,  Pascagoula,  Pearl, 
and  Noxubee,  Miss.,  and  Tombigbee,  Ala.  and  Miss.,  Ap- 
palachicola and  Tampa  bays,  and  Pease  Creek,  Fla.,  "&• 
cambia,  Fla.,  and  Conecuh-Escambia  rivers.  La  Grange 
Bayou,  and  removal  of  obstructions  in  the  Choctawhat- 
chee  Kiver,  Ala.  and  FLa.,  the  roadstead  leading  into 
Back  Bay  of  Biloxi  in  Mississippi  Sound,  and  Old  Town 
Creek  and  Horn  Island  Pass,  Miss.  In  charge  of  prelim- 
inary examinations  of  Mobile  River  and  Harbor,  from 
lower  anchorage  to  the  northern  limits  of  the  city  of  Mo- 
bile, Ala. :  outer  and  inner  bar  at  the  entrance  of  Pensa- 
cola  Harbor:  Anclote  Harbor,  and  Clearwater  Harbor; 
W^ekeiva,  Amelia,  and  Wacissa  rivers ;  Homosassa  Bay, 
Charlotte  Harbor,  Fla. ;  Pascagoula  River,  from  the  mins 
at  Moss  Point  to  tbe  anchorage  in  the  bay,  and  Back  Bay 
at  Handsboro',  Miss.  Member  of  Board  of  Engineer  Offi- 
cers to  consider  question  of  a  bridge  over  the  Alabama 
River  at  Selma,  Ala. 

In  charge  of  the  improvement  of  the  harbors  of  Duluth, 
Grand  Marais,  and  Superior  Bay,  on  Lake  Superior.  In 
charge  of  the  improvement  of  the  Chippewa  River,  and 
protection  of  sand-banks  on  the  same;  of  the  Minnesota 
and  St.  Croix  rivers,  and  the  Red  River  of  the  North;  of 
the  Mississippi  River  above  the  Falls  of  St.  Anthony ;  of 
the  Falls  of  St.  Anthony  ;  construction  of  Meeker's  Island 
lock  and  dam,  and  lock  and  dam  at  Goose  Rapids  on  Red 
River  of  the  North,  Minn,  and  Dak.  In  charge  of  the 
construction  of  reservoirs  at  headwaters  of  the  Missis- 
sipj^i  River  and  its  tributaries.  In  charge  of  the  exami- 
nation and  surveys  of  the  sources  of  the  Mississippi,  St. 
Croix,  Chippewa,  and  Wisconsin  rivers,  with  the  view  to 
ascertaining  the  practicability  and  cost  of  creating  and 
maintaining  reservoirs,  &c.  In  charge  of  preliminary 
examinations  of  Agate  and  Burlington  Bay,  Minn. ;  St. 
Louis  Bay,  and  St.  Louis  River  m)m  Connor's  Point, 
Wisconsin,  and  Rice's  Point,  Minn.,  to  foot  of  first  falls; 
Big  Stone  Lake,  and  Lake  Traverse,  with  view  to  con- 
necting them.  Member  of  Board  of  Engineer  Officers  to 
consider  and  report  upon  question,  &c.,  to  authorize  the 
Northern  Pacific  R.  R.  Co.  to  construct  and  maintain  a 
bridge  across  the  St.  Louis  Riyer. 

In  charge  of  forts  Winthrop,  Standish,  Andrews,  Sewell, 
Independence,  and  work  on  Long  Island  Head,  and  of 
the  construction  of  Fort  Warren,  Mass.  In  chaige  of  the 
improvement  of  the  harbors  at  Newburyport,  Lynn,  Bos- 
ton (including  sea-walls  on  Point  Allerton,  Great  Brewster 
Island,  LoveUs'  Island,  Long  Island  Head,  Rainsford  bl- 
and, and  Deer  Island ;  Mystic  and  Charles  rivers;  and 
channel  leading  to  Nan tasket  Beach),  Provincetown.  Ply- 
mouth, and  bcitnate,  Mass.    In  charge  of  oonstruotion  of 
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Rank  and  Namk. 


Duties. 


MAJORS. 

(continaed.) 


L.  Cooper  Or-ennan. 


Alexander  M.  Miller 


imton  B.  Adams 


a  national  harbor  of  refuge  (of  the  first  class)  at  Sandy 
Bay,  Cape  Ann,  Mass.  In  charge  of  the  Improvement  of 
the  rivers  Merrimac  and  Maiden,  Mass.  In  charge  of  pre- 
liminary examinations  of  harbor  at  Gloucester,  Fort  Point 
Channel,  Powwow  River,  harbor  at  Salem,  with  a  view  to 
building  a  Jetty,  harbor  at  Marblehead  for  repair  of  sea- 
wall, harbor  at  Hingham,  Mass. ;  and  a  channel  from 
Goose  Point,  in  Plymouth  Harbor,  to  the  wharf  of  the 
Cordage  Company.  Recorder  of  Board  of  Engineer  Offi- 
cers to  consider  and  report  upon  location,  plan,  and  esti- 
mates for  national  harbor  of  refuse  at  Sandy  Bay,  Cape 
Ann,  Mass.  Engineer,  temporarily,  of  1st  and  2d  Light- 
house Districts. 

In  charge  of  the  improvement  of  harbors  at  Port  Clinton, 
Monroe,  Toledo,  Sandusky,  Huron,  Vermillion,  Black 
River,  Rocky  River,  Cleveland,  Fairport,  Conneaut,  and 
Ashtabula,  Ohio,  and  Dunkirk,  N.  Y.  In  charge  of  im- 
provement of  Sandusky  River,  Ohio.  In  charge  of  water- 
level  observatious  on  Lake  Erie.  In  charge  of  preliminary 
examination  at  Cleveland,  on  the  opening  and  improving 
of  the  channel  known  as  the  old  **  river  bed"  of  the  Cuya- 
hoga River,  Ohio.  Member  and  Recorder  of  Board  of  En- 
gineer Officers  on  harbor  of  refuge  at  Cleveland,  Ohio. 

In  charge  of  the  improvement  of  Tensas  and  Cane  rivers, 
La.,  Ouachita  River  and  Bayou  Bartholomew  in  La.  and 
Ark.,  Bayous  Boeuf  and  D^Axboune,  Loffgy  Bayou,  Lake 
Bisteneau,  and  the  Dorcheat,  La.,  and  Cypress  Bayou, 
La.  and  Tex.;  Red  River,  La.,  and  South  Forked  Deer 
River,  Tenn. ;  of  the  rivers  Big  Sun  Flower,  Coldwater, 
Yazoo,  Yallabusha,  Big  BlacK,  and  Tallahatchie,  and 
Tchula  Lake,  and  Steel's  Bayou,  Miss.,  and  the  Big 
Hatchie  River,  Tenn.  In  charge  of  2d  District  of  the 
Mississippi  River,  from  foot  of  Island  No.  40  to  mouth  of 
White  River,  for  the  purpose  of  improvement  and  the  con- 
struction and  repair  of  levees.  In  charge  of  the  water- 
gauges  on  the  Mississippi  River  and  its  principal  tributa- 
ries. In  charge  of  examination  or  survey  of  Red  River 
from  its  mouth  to  Fulton  ;  Red  River,  La.,  from  Atchafa- 
laya  to  Fulton,  Ark.,  including  relieving  the  town  of  Alex- 
andria from  encroachments  of  river,  removing  snags  from 
Cane  River,  and  closing  outlet  of  river  known  as  ''Sale 
and  Murphy  Canal ; "  and  Bayou  Pierre,  La.  Member  of 
Board  of  Engineer  Officers  on  building  and  repair  of  levees 
on  the  Mississi  ppi  River.  In  charge  of  preliminary  ezami- 
nations  of  Little  Red  River ;  Bayou  Bartholomew,  from 
present  head  of  navigation  to  Lincoln  County  line,  Ark. ; 
outlets  of  BoBuf  River,  with  view  to  closing  same,  La. ; 
Cassidy's  Bayou,  Miss. ;  Cypress  Bayou ;  resurvey  of  work 
of  improvement  of  navigation  of  Cypress  Bayou  and  the 
lakes  between  Jefferson  m  Texas,  and  Shreveport  in  Lou- 
isiana; Bayou  CarUn,  La.,  and  Deer  Creek,  and  Yazoo 
Pass,  Miss.  In  charge  of  the  improvement  of  the  rivers 
Mississippi  and  Missouri — removal  of  snags,  &c. :  Osage 
River,  Mo.  and  Kans. ;  Gasconade  River,  Mo. ;  Wabaui 
River,  lud.  and  111.,  and  White,  Ind. 

In  charge  of  the  improvement  of  the  Arkansas  River— re- 
moval of  snags,  &c.,»  Arkansas  River,  between  Fort 
Smith,  Ark.,  and  Wichita,  Kans.,  and  at  Pine  Bluff,  and 
of  rivers  Saint  Francis,  White,  L'Anguille,  and  Saline, 
Ark, ,  and  Black,  Mo.  and  Ark.    In  charge  of  continuation 
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Rank  and  Name. 


MAJORS. 

(oontinned.) 


Wm.  R.  Livermore 
William  H.  Hener  . 


Duties. 


of  survey  of  Arkansas  River  from  Fort  Gibson  to  Wichita, 
Kans.  Detached,  Engineer  Officer  Division  of  the  Pacific 
and  Department  of  California.  In  charge  of  the  construc- 
tion of  Fort  Montgomery,  N.  Y.  In  charge  of  the  im- 
provement of  the  harbors  at  Offdenaburg,  on  the  river  St. 
Lawrence,  and  Plat rsbnrg.  Burlington,  andSwanton,  and 
construction  of  breakwater  at  Rouse's  Point,  on  Lake 
Champlaiu.  In  charge  of  the  improvement  of  Ticonderoga 
and  Grass  rivers,  N.  Y.,  and  Otter  Creek,  Vt. 

Detached,  Engineer  Officer,  Department  of  Texas. 

In  charge  efforts  Delaware.  Del.,  and  Mifflin,  Pa.,  and  of  the 
construction  of  Fort  and  Mortar  Battery  opposite  Fort 
Delaware,  Del.,  and  battery  and  mortar  battery  at  Finn's 
Point,  N.  J.  In  charge  of  the  improvement  of  the  harbors 
at  Wilmington,  Del.,  and  Delaware  Breakwater;  Ice- 
harbors  at  Marcus  Hook,  Pa. ;  New  Castle,  Del. ;  and  the 
head  of  Delaware  Bay  and  removal  of  sunken  piers  in 
channel  back  of  lieed'y  Inland ;  of  the  Salem,  Rancocas, 
Maurice,  atid  Raccoon  rivers,  and  Cohansey,  Mantua,  and 
Woodbury  creeks^  N.  J. ;  Christiana,  Broadkiln,  Indian, 
and  St.  .tones  rivers,  and  Duck  and  Mispillion  creeks, 
Del. ;  Frankford  Creek,  Schuylkill  River,  and  north  branch 
of  tlie  Susquehanna  River,  Pa. ;  Delaware  River  below 
Bridesburg,  Pa. ;  between  Bridesburg and  Trenton;  near 
Cherry  Island  Flats  ;  and  at  Schooner  Ledge;  and  of  the 
construction  of  pier  near  Lewes,  Del.  In  charge  of  the 
examination  or  survey  of  Delaware  River,  and  or  Newton 
Creek,  N.  J.  In  charge  of  removal  of  wrecks  of  schooner 
Cora  from  Delaware  River  near  New  Castle,  Del.,  of  canal- 
boat  Kate  Monaghan,  from  Delaware  River  near  Burling- 
ton, N.  J.,  and  of  schooner  John  S.  Detwiler  from  near 
Cross  Ledge  Shoal,  Delaware  Bay.  Member  of  Commis- 
sion Advisory  to  Board  of  Harbor  Commissioners  of  Phila- 
delphia. Engineer  4th  Lighthouse  District.  In  charge 
of  preliminary  examinations  of  Corson's  Sound  and  Town- 
►end  Inlet  (below  Atlantic  City),  month  of  Salem  River, 
harbor  of  Atlantic  City  at  Absecon  Inlet,  N.  J.,  and  West 
Branch  of  Susquehanna  River,  between  Salt  Lick  and 
Buttermilk  Falls,  Pa.  Member  of  Board  of  Engineer  Offi- 
cers on  subject  of  permanent  improvement  of  Delaware 
River  and  Bay.  In  charce  of  forts  Jackson,  St.  Philip, 
Livingston,  Pike,  and  Macomb,  Tower  Dupre,  Battery 
Bienvenue,  and  Tower  at  Proctorsville,  La.  In  charge  of 
the  improvement  of  the  Amite,  Tauji^ipahoa,  Ticlaaw, 
Tchefuncte,  Bogue  Fall  a,  and  Calcasieu  rivers,  bayous 
Terrebonne,  Tecne,  Black,  andCourtableau,  and  Calcasieu 
Pass,  La. ,  Sabine  Pass,  Blue  Buck  Bar,  and  Natchez  Riv^r, 
Tex.,  and  Sabim*  River,  La.  and  Tex.,  and  of  removal  of 
obstructions  in  Bayou  La  Fourche,  La.  In  charge  of  con- 
necting Bayou  Teche  with  Grand  Lake  at  Charenton,  La. 
To  report  upon  the  depth  and  width  of  a  channel  secured 
and  maintained  by  jetties  constructed  by  James  B.  Eads 
at  the  mouth  of  the  Mississippi  River.  In  charge  of  re- 
moval of  wrecks  in  Mississippi  Kiverin  ftont  of  the  wharves 
at  New  Orleans,  La.,  and  of  wreck  of  steamer  John  M« 
Chambers  in  Bayou  Teche.  In  charge  of  preliminary  ex- 
aminations of  Atchafalaya  River  above  Berwick  Bay, 
and  Bayou  Pierre,  Miss.  Engineer  7thu  and  8th  Light- 
house Districts. 
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Raxk  akd  Name. 


MAJORS. 

(oontinaed.) 
William  8.  Stanton. 


Thomas  H.  Handbury. 


CAPTAINS. 

James  O.  Post 


James  F.  Gregory. 


Henry  M.  Adams 


James  Mercnr 


Chas.  E.  L.  B.  Pavis. 
Oeorge  M.  Wheeler. . 


James  B.  Qoinn . 


Duties. 


Detached ;  on  duty  at  the  Military  Academy  as  instmctor 
of  Practical  Military  Engineering,  and  in  command  of 
Company  E,  Battalion  of  Engineers. 

Detached ;  Engineer  OflBcer,  Division  of  the  Missonri.  Id 
charge,  temporarily,  of  improvement  of  the  harbors  at 
Chicago  and  Calnmet,  and  Illinois  and  Calumet  rivers^ 
Illinois;  of  survey  of  the  Hennepin  Canal,  and  for  en- 
largement of  the  Illinois  and  Michigan  Canal ;  prelimin- 
ary examination  and  of  survey  of  Calumet  River,  east  of 
Hammond  to  the  forks  of  the  river.  Member  of  Board  of 
Engineer  Officers  on  harbor  of  refuge  at  Ludington  Har- 
bor, Mich. 

In  charge  of  the  improvement  of  the  Little  Kanawha,  Guy- 
andotte,  and  BucKhannon  rivers,  W.  Vs..  the  Big  Sandy 
River,  W.  Va.  and  Ky.,  the  Kentuckv  and  Tradewater 
rivers,  Ky.,  Wabash  River,  Ind.  and  111.,  and  White 
River,  Ind.  In  charge  ofpreliroinary  examinations  of 
the  Kankakee  River,  and  Wabash  River  f^om  Logansport 
to  Delphi,  Ind. ;  Green,  Barren,  and  Rough  rivers,  Ky. 
Member  of  Boards  of  Engineer  Officers  on  proposed  lock 
and  dam  at  Junction  of  Three  Forks  of  Kentucky  River, 
to  consider  and  report  upon  Senate  Bill  1441,  to  authorize 
construction  of  bridges  across  the  Great  Kanawha  River, 
^c,  and  to  examine  and  report  upon  such  models,  plans, 
&c.,  of  movable  dams  as  may  be  placed  before  it. 

Detached;  aide-de-camp  on  the  personal  staff  of  the 
Lieutenant- General  of  the  Army  with  the  rank  of  Lien- 
tenant-Colonel;  Engineer  Officer,  Headquarters  of  the 
Army. 

In  charge  of  the  4th  and  5th  Divisions,  Office  of  the  Chief 
of  Engineers.  Member  of  (general  Court-Martial  at 
Willets  Point,  N.  Y.,  July  23.  1884. 

In  charge  of  the  improvement  of  the  harbors  at  Rondout, 
Saugerties,  Port  Chester,  New  Rochelle,  and  of  Echo 
Harbor,  Flushing  Bay,  and  Newtown  Creek,  N.  Y.  In 
charge  of  the  improvement  of  the  Hudson  and  Harlem 
rivers,  Buttermilk  channel,  and  channel  in  Gowanus  Bav, 
N.  Y.  On  duty  in  connection  with  the  removal  of  ob- 
structions in  East  River  and  Hell  Gate,  N.  Y.  In  charge 
of  preliminary  examination  of  Hudson  River  from  Troy 
to  mouth  of  canal,  N.  Y.  Member  of  Board  of  Engineer 
Officers  to  consider  and  report  upon  location,  plan,  and 
estimates  for  national  harbor  of  refuge  at  Sandy  Bay, 
Cape  Ann,  Mass.  Resignation  accepted  to  take  effect 
Sept.  30,  1884. 

Detached;  Engineer  10th  and  11th  Lighthouse  Districts. 

On  sick  leave  until  March  1,  1885.  On  temporary  duty  to 
^       _  L.  publications  pe  "   "   "       '     " 

cal  Surveys  West 


supervise  certain  publications  pertaining  to  Greographi- 
)t  of  the  100th  Meridian. 


In  charse  of  the  improvement  of  the  Yellowstone  River : 
and  the  Missouri  River  from  Sioux  Citv,  Iowa,  to  Fort 
Benton,  Mont.  In  charge  of  survey  of  Missouri  River 
above  the  Missouri  Falls,  at  Fort  Benton. 
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Rank  and  Name. 


Duties. 


CAFTAIN0. 

(continued.) 
Daniel  W.  Look  wood. 


Ernest  H.  Roffiier. 


John  C.  Mallery. 
Clinton  B.  Sears. 


Thomas  Turtle. 


In  charge  of  the  improyement  of  the  harhors  at  Charle- 
voix, Frankfort,  Manistee,  Ludinj^n,  Pentwater,  White 
River,  Muskegon,  Grand  Haven,  Black  Lake,  Saugatuok, 
South  Haven,  New  Buffalo,  and  St.  Joseph,  and  harhor 
of  refuge  at  Portage  Lake,  Mich.,  and  harhor  at  Michi|^an 
City,  Ind.  In  charge  of  the  improvement  of  Grand  River 
from  its  mouth  to  City  of  Grand  Rapids,  Mich.  In 
charge  of  preliminary  examination  of  Little  Traverse 
Bay,  near  Petoskey,  for  a  harbor  of  refuge,  Mich.  Mem- 
ber of  Board  of  Engineer  Officers  on  harbor  of  refoge  at 
Ludington  Harbor,  Mich. 

Commanding  Company  A,  Battalion  of  Engineers.  In 
charge  of  the  improvement  of  the  Mississippi  River  be- 
tween Des  Moines  Rapids  and  the  mouth  of  the  Hllnols 
River. 

Detached ;  Engineer  Ist  and  2d  Lighthouse  Districts.  En- 
gineer 4th  Lighthouse  District. 

In  charge  of  3d  District  of  the  Mississippi  River,  from 
mouth  of  White  River  to  Warrenton,  for  the  purpose  of 
improvement  and  the  construction  and  repair  of  levees, 
to  include  the  improvement  of  the  harbor  at  Vicksbnrg, 
Miss.  Member  of  Board  of  Engineer  Officers  on  building 
and  repair  of  levees  on  the  Mississippi  River.  Tempo- 
ranly  in  charge  of  2d  District  of  the  Mississippi  River, 
from  foot  of  Island  No.  40  to  mouth  of  White  Kiver,  for 
the  purpose  of  improvement  and  the  construction  and 
repair  of  levees.  . 

In  charge  of  forts  Jefferson  and  Taylor,  Fla.  In  charge  of 
forts  Jackson,  St.  Philip,  Livingston,  Pike,  and  Macomb, 
Tower  Dapr6,  Battery  Bieuvenue,  and  Tower  at  Proo- 
torsville,  La.  In  charge  of  the  improvement  of  the 
Amite,  Tangipahoa,  Tickfaw,  Tchefuncte,  Bo^ne  Falia, 
and  Calcasieu  rivers,  bayons  Terrebonne,  Tecne,  Blaek, 
and  Courtableau,  and  Calcasieu  Pass,  La.,  Sabine  Pass, 
Blae  Buck  Bar,  and  Nech&s  River,  Tex.,  and  Sabine 
River,  La.,  and  Tex.,  and  of  removal  of  obstructions  in 
Bayou  La  Fourche.  La.  To  report  upon  the  depth  and 
width  of  a  channel  secured  and  maintained  by  Jetties 
constructed  by  James  B.  Eads  at  the  mouth  of  the  Mis- 
sissippi River.  In  charge  of  the  examination  or  survey 
of  Boeue  Falia  from  its  mouth  to  25  miles  above  Coving- 
ton, La.,  and  Natalbany  River,  and  Bayou  La  Fourche, 
La.  In  charge  of  removal  of  wrecks  in  Mississippi  River 
in  front  of  the  wharves  at  New  Orleans,  La.  In  charge 
of  preliminary  examinations  of  Bayou  Plaquemine, 
Atchafalaya  River  above  Berwick  Bay,  and  Natalbany 
River,  Lai ;  Homochitto  and  Buffalo  rivers,  and  Bayoa 
Pierre,  Miss.  Engineer  7th  and  8th  Lighthouse  Dis- 
tricts. Recorder  of  Boards  of  Engineer  Officers  on  frir- 
ther  improvement  of  Cape  Fear  River,  N.  C.  and  on  im* 
provement  of  Potomac  River  near  Washington,  D.  C.  In 
charge  of  connecting  Bayou  Teche  with  Grand  Lake  at 
Charenton,  La.  Detached;  Secretary  and  disbursing 
officer  of  the  Mississippi  River  Commission  created  by 
act  of  Congress,  approved  June  28, 1879. 
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Rakk  aud  Name. 


Duties. 


C.4PTAXNB. 

(continued.) 


Edward  Magnire 


Fzederick  A.  Mahan  . 


Charles  F.  Powell , 


Fraderick  A.  Hinman. 


In  charge  of  the  cooBtrootion  of  forts  Porter,  Niagara,  and 
Ontano,  N.  Y.  In  charge  of  the  improTement  of  the  har- 
bors at  £rie,  Pa.,  and  Buffalo,  Dunkirk,  Wilson,  Olcott, 
Oak  Orchard,  Charlotte,  PultDeyyille,  Great  Sodus,  Little 
Sodus,  Oswego,  and  Sacketts  Harbor,  N.  Y.,  and  Ashta- 
bula and  Conneaut,  Ohio.  In  charge  of  the  improye- 
meut  of  Niagara  River,  N.  Y.  In  charge  of  water-level 
obserrations  on  Lake  Ontario.  In  charge  of  preliminary 
examination  of  Scajaqaanda  Creek,  at  Buffalo,  and 
Niagara  River  from  louugstown  to  Lake  Ontario,  N.  T. 
Secretary  of  Board  of  Officers  and  CiviUans  to  examine 
and  report  at  what  ports  fortifications  or  other  defenses 
are  most  urgently  required,  &c.  Recorder  of  Board  of 
Officers  appointed  for. the  purpose  of  determining  the 
various  calibers,  &c.,  of  guns  and  projectiles  required 
for  the  service. 

On  duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Merrill.  Commanding  Company  A,  Battalion  of  Engineers. 
Detached;  Assistant  to  the  Engineer  Commissioner  of 
the  District  of  Colnmbia. 

In  charge  of  Fort  Stevens,  Oreg.,  and  of  the  construction  of 
Fort  Canby,  Wash.  In  charge  of  the  improvement  of  the 
mouth  of  the  Columbia  River,  Oreg.  and  Wash.,  entrance  to 
Coos  Bay,  and  entrance  to  Yaquina  Bay,  and  mouth  of  Co- 
quille  River,  Oreg.  In  charge  of  the  construction  of  the 
canal  around  the  Cascades  of  the  Columbia  River,  and  of 
the  improvement  of  the  rivers  Willamette  and  Yamhill, 
Oreg.,  Columbia,  Oreg.  and  Wash.,  and  Snake,  Cowlits, 
Chehalis,  Skagit,  Stielaquamish,  Nootsack,  Snohomish, 
and  Snoqualmie,  Wash.,  and  Lower  Clearwater,  Idaho. 
In  charge  of  preliminary  examinations  of  bar  at  mouth  of 
the  entrance  to  Nehalim  Bay  and  River,  Oreg. ;  Olympia 
Harbor,  the  rivers  Puyallup,  Willapah,  Lewis,  and  Co- 
lumbia, above  month  of  Snake  River.  Wash. :  Coeur 
d'Alene  Lake  and  River,  Saint  Joseph  River,  and  Snake 
River  between  Lewiston  and  mouth  of  Boise  River,  Idaho. 
In  charge  of  water-gauges  on  the  Columbia  River  from 
Astoria  to  the  bar.    Engineer  13th  Lighthouse  District. 

In  charge  of  the  improvement  of  the  harbor  at  Norfolk, 
and  the  approach  to  Norfolk  Harbor  and  the  United 
States  Navy  Yard,  Ya.,  and  of  the  harbors  at  Beaufort, 
N.  C,  and  Georgetown,  S.  C.  In  charge  of  the  construc- 
tion of  Fort  Macon,  N.  C.  In  charge  of  the  improve- 
ment of  the  Blackwater,  Nottoway,  Archers'  Hope,  and 
Apx>omattox  rivers,  and  Pagan  Creek,  Ya.,  Neuse,  Scup- 
pernong,  Pamplico,  Tar,  Yadkin,  Trent,  Lillington,  Cape 
Fear,  Meherrin,  and  New  rivers,  Currituck  Sound,  Coan- 
Jok  and  Edenton  bays,  North  River  Bar,  and  Contentnia 
and  Town  creeks,  N.  C,  North  Landing  River,  Ya.  and 
N.  C.  and  Waccamaw,  Great  Pee  Dee,  Wateree,  and 
Santee  rivers,  S.  C.  Member  of  Board  Advisory  to  State 
Harbor  Commissioners  of  Norfolk  and  Portsmouth,  Ya. 
Member  of  Board  of  Engineer  Officers  on  inoproving  ap- 
proach to  Norfolk  Harbor,  and  the  United  States  (Nor- 
folk) Navy  Yard.  In  charge  of  preliminary  examinations 
of  rivers  Black,  Pasquotank  above  mouth  of  canal,  Per- 
quimons  above  Hartford,  Green,  and  Cashie  £rom  mouth 
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Rank  and  Name, 


Dttties. 


CAPTAINS. 

(continued.) 


Albert  H.  Pay  son. 


John  G.  D.  Knight 


Richard  L.  Hoxie. 


William  L.  Marshall 


Joseph  H.  Willard 
Philip^M.  Price,... 
Francis  V.  Greene 


to  Windsor  ;  Bonge  Sonnd  between  New  River  and  Beaa- 
fort.  Northeast  branch  of  Cape  Fear  RiTer  (resnrvey), 
N.  C. ;  Coiigaree  River,  and  entrance  to  Winyaw  Bay, 
near  Georgetown,  8.  C.  To  take  preliminary  steps  for 
removal  of  wreck  of  schooner  Lawrence  from  8capper- 
nong  River,  N.  C. 

In  charge  of  the  improvement  of  Humboldt  Harbor  and 
Bay,  Cal.  In  charge  of  the  improvement  of  the  Sacra- 
mento, Feather,  San  Joaquin,  and  Mokelumne  rivers, 
Cal. ,  and  Colorado  River,  Nev. ,  Cal.,  and  Ariz.  In  ohar^ 
of  preliminary  examination  of  Tuba  River,  Cal.  Engi- 
neer 12th  Lighthouse  District. 

In  charge  of  1st  District  of  the  Mississippi  River,  from 
Cairo  t-o  foot  of  Island  No.  40,  for  the  purpose  of  improve- 
ment and  the  construction  and  repairs  of  levees.  Com- 
manding Company  A,  Battalion  of  Engineers.  Member 
of  General  Court-Martial  at  Willets  Point,  N.  T.,  Jane 
11,  1885. 

On  duty  under  the  immediate  orders  of  Major  Lydeoker  as 
his  assistant  in  connection  with  the  Waishington  Aque- 
duct and  the  extension  thereof.  Assistant  to  the  Engi- 
neer Commissioner  of  the  District  of  Columbia.  In  charge 
of  forts  Pickens  and  McRee,  and  the  construction  of  Fort 
Barrancas  and  redoubt,  Fla.  In  charge  of  the  improve- 
ment of  Pensacola  Harbor,  Fla.  In  charge  of  the  im- 
provement of  the  rivers  Coosa  and  Chattahoochee,  Ga. 
and  Ala.,  Ocmulgee,  Oconee,  Oostenaula,  Coosawattee, 
and  Flint,  Ga.,  Cnoctawhatchee  and  Coneouh-Escambia.. 
Fla.  and  Ala.,  Escambia,  Fla.,  Alabama,  Cahawba,  ana 
Tallapoosa,  Ala.,  and  La  Grange  Bayou,  Fla.  In  ohaige 
of  examination  or  survey  of  Clear  Water  Harbor,  and 
the  outer  and  inner  bar  at  entrance  of  Pensacola  Harbor, 
Fla.,  and  Upper  Oconee  River  from  Skull  Shoals  to  the 
Georgia  Railroad  bridge.  Member  of  Board  of  Engineer 
Officers  to  consider  question  of  construction  of  a  bridge 
over  the  Alabama  River  at  Selma,  Ala. 

In  charge  of  the  improvement  of  the  harbors  at  Milwaukee. 
Racine,  and  Kenosha,  Wis.,  and  Waukegan,  111.,  ana 
harbor  of  refuge  at  Milwaukee  Bay,  Wis.  In  charge  of 
the  improvement  of  the  rivers  Fox  and  Wiaconsin.  In 
charge  of  water-lever  observations  on  Lake  Michigan. 
Member  of  Board  of  Engineers  on  the  iroprovement  of  tiie 
Fox  and  Wisconsin  rivers. 

Detached ;  Secretary  and  Assistant  to  the  oonstmction 
committee  of  The  Mississippi  River  Commission,  created 
by  act  of  Congress  approved  June  28, 1879. 

Commanding  Company  C,  Battalion  of  Engineers.  Mem- 
ber of  General  Conrt-Martial  at  Willets  Poinl^  N.  T.. 
July  23,  1884,  and  June  11,  1885. 

Detached ;  Assistant  to  the  Engineer  Commissioner  of  the 
District  of  Columbia.  Member  of  Board  of  Engmeers  on 
the  construction  of  an  elevator  at  the  Winder  Building, 
Washington,  D.  C. 
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Statement  shotpingrank  and  duties  of  officers  of  Corps  of  Engineers — Cont'd. 


Rank  ani>  Name. 


Duties. 


GAPTAIKS. 

(oontinaed«) 


Carl  F.  Palfrey 


William  H.  Bixby 


Henry  8.  Taber. 


Eric  Bergland  . 


William  T.  Roesell . 


Commanding  Company  B,  Battalion  of  Engineers.  Mem- 
ber of  General  Court  Martial  at  Willet*  Point,  July  23, 
1884.  On  sick  leave  from  December  23,  1884,  until  May 
4,  1885.    Awaiting  orders. 

Engaged  in  the  preparation  of  his  report  upon  investiga- 
tions in  Europe,  1881-1882.  In  charge  or  Fort  Macon, 
N.  C.  In  chaige  of  the  improvement  of  Beaufort  Har- 
bor, N.  C,  and  Georgetown  Harbor,  8.  C.  In  charge  of 
the  improvement  of  Cape  Fear  River  above  and  below 
Wilmington,  Neuse,  Trent,  and  New  rivers,  N.  C,  and 
Santee,  Wateree,  Great  Pee  Dee,  and  Waccamaw  rivers, 
8.  C,  and  Contentnia  or  Moccasin  River.  N.  C.  In 
charge  of  examinations  or  surveys  of  Black  River,  Bouga 
Sound  between  New  River  and  Beaufort,  N.  C,  northeast 
branch  of  Cape  Fear  River  (resurvey),  Cougaree  River, 
and  entrance  to  Winyaw  Bay  near  Georgetown. 

In  charge  of  protection  of  harbor  at  Fort  Smith,  Ark.  In 
charge  of  the  improvement  of  the  Arkansas  River — re- 
moval of  snags,  &c.,  Arkansas  River  between  Fort  Smith, 
Ark.,  and  Wichita,  Kans.,  and  at  Pine  Bluff,  and  of 
rivers  Saint  Francis,  White,  L' An guille,  and  Saline,  Ark., 
and  Black,  Mo.  and  Ark.  In  charge  of  sur^'^ey  of  Arkan- 
sas River  from  Fort  Gibson  to  Wichita,  Kans.,  and  from 
Little  Rock  to  its  mouth.  In  charge  of  preliminary  ex- 
aminations of  Red  River  above  Fulton,  and  Petit  Jean 
River,  Ark.,  and  Little  Red  River,  Ark. 

In  charge  of  the  improvement  of  Tensas  and  Cane  rivers. 
La.,  Ouachita  River  and  Bayou  Bartholomew  in  La.  and 
Ark.,  liayous  Bcenf  and  D'Arbonne,  Loggy  Bayou,  Lake 
Bisteneau,  and  the  Dorcheat,  La.,  and  Cypress  Bayon, 
La.  and  Tex. ;  Red  River,  La.,  and  South  Forked  Deer 
River,  Teiin.;  uf  the  rivers  Big  Sun  Flower,  Coldwater, 
Tazoo,  Yallabusha,  Big  Black,  and  Tallahatchie,  and 
Tchula  Lake,  and  Steel's  Bayou,  Miss.,  and  the  Big 
Hatchie  River,  Tenn.  In  charge  of  the  water-gauges  on 
the  Lower  Mississippi  River  and  its  principal  tributaries. 
In  charge  of  examination  or  survey  of  Red  River  from  its 
mouth  to  Fulton ;  Red  River,  La.,  from  Atchafalaya  to 
Fulton,  Ark.,  including  relieving  the  town  of  Alexandria 
from  encroachments  ot  river,  removing  snags  from  Cane 
River,  and  closing  outlet  of  river  known  as  "Sale  and 
Murphy  Canal;"  and  Bayou  Pierre,  La.     In  charge  of 

Srelimiuary  examinations  of  Little  Red  River;  Bayon 
Bartholomew,  from  present  head  of  navigation  to  Lincoln 
County  line,  Ark.;  outlet«  of  Bceuf  River,  with  view  to 
closing  same.  La.;  Cassidy's  Bayou,  Miss.;  Cypress 
Bayon  :  resurvey  of  work  of  improvement  of  navigation 
of  Cypress  Bayou  and  the  lakes  between  Jefferson  in 
Texas,  and  Shreveport  in  Louisiana ;  Bayou  Carlin,  La., 
and  Deer  Creek,  and  Yazoo  Pass,  Miss. 

On  duty  nnder  the  immediat«  orders  of  Colonel  Gillmore. 
In  charge  of  forts  Marion,  Taylor,  and  Jefferson,  Fla. 
In  charge  of  the  improvement  of  the  harbors  at  Key  West, 
Tampa  Bay»  and  Cedar  Keys,  Fla.  In  charge  of  the  im- 
provement of  the  Saint  John's  River  (at  chauuel  over  bar 
at  month,  and  upper  Saint  John's  River),  Volusia  Bar, 
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Name  and  Rank. 


DUTIBS. 


CAPTAINS. 

(coutiDued.) 


Thomas  N.  Bailey. .. 
Thomas  W.  Symons. 


Smith  S.  Leach. 


FIRST  UEUTBNANTS. 

Dan  C.  Kingman 

Eugene  Griffin 

Willard  Young 

WilUamM.  Black.... 


Walter  L.  Fisk . 


Solomon  W.  Boessler. 


Caloosahatchee,  Manatee,  Withlacoochee,  Suwanee,  and 
Apalachicola  riyera,  Apalachicola  Bay«  and  Pease  Creek, 
Fla.  In  charge  of  the  examination  or  survey  of  Saint 
Augustine  Harbor,  Mosquito  Inlet,  Charlotte  Harbor, 
WeKeiva  and  Amelia  rivers,  Anclote  Harbor,  and  for  canal 
and  inland  communication  from  Saint  John's  River 
through  Mosquito  Lagoon  and  Indian  River  to  Jupiter 
Inlet  and  Lake  Worth,  Fla.  To  take  preliminary  steps 
toward  removal  of  wreck  of  steamer  Dictator  from  har- 
bor of  Tampa,  Fla. 

On  duty  under  the  immediate  orders  of  Colonel  Gillmoie, 
commanding  Company  B,  Battalion  of  Engineers. 

On  duty  under  the  immediate  orders  of  Major  Ly decker  as 
his  assistant  in  connection  with  the  Washington  Aque- 
duct and  the  extension  thereof.  On  temporary  duty  in 
connection  with  examinations  and  measurements  of  work 
at  Hot  Springs,  Ark.  Member  of  Board  of  Engineers  in 
construction  of  an  elevator  in  Winder  buildinsr,  Washinip- 
ton,  D.  C.  *  * 

Detached ;  secretary  and  disbursing  officer  of  '*  The  Missis- 
sippi River  Commission ''  created  by  act  of  Congress,  ap- 
£  roved  June  28,  1879.  In  charge  of  1st  District  oi  the 
Lississippi  River  from  Cairo  to  Foot  of  Island  No.  40,  and 
of  2d  District  from  foot  of  Island  No.  40  to  mouth  of  White 
River,  for  the  pun>ose  of  improvement  and  the  construo- 
tion  and  repair  of  levees.  Member  of  Board  of  Engineer 
Officers  on  building  and  repair  of  levees  on  the  Mississippi 
River. 


Detached;  Engineer  Officer  Department  of  the  Platte. 
Designated  to  carry  out  provisions  of  act  of  Congress  for 
improvement  of  Yellowstone  National  Park. 

Detached ;  on  duty  at  the  Military  Academy  as  Assistant 
Professor  of  Civil  and  Military  Engineering.  Member  of 
General  Court  Martial  at  West  Point,  N.  Y.,  Aug.  21, 1884. 

On  duty  under  the  immediate  orders  of  Captain  Powell  and 
Miigor  Jones. 

Detached  ;  on  duty  at  the  Military  Aoademv  as  Assistant 
Instructor  of  Practical  Military  Engineering,  and  with 
Company  E,  Battalion  of  Engineers.  Recruiting  Officer 
of  Compauy  £,  Battalion  of  Engineers.  Officer  in  charge 
of  Post  Schools.  Member  of  Railroad  Board  at  West 
Point,  N.  Y. 

On  duty  under  the  immediate  orders  of  Migor  Mansfield. 
Detached ;  secretary  and  disbursing  officer  of  the  Mis- 
souri River  Commission. 

On  duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Mendell  and  Captain  Payson.  Adjutant  and  Treasurer  of 
the  Battalion  of  Eugineers  and  Post  of  Willets  Point,  and 
Signal  Officer  and  Recruiting  Officer,  Post  of  WiUets 
Point,  Commanding  Company  D,  Battalion  of  Engineers. 
Inspector  of  rifle  practice,  Battalion  of  Engineers. 
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Raxk  and  Name. 


Duties. 


nitST  LISUTENAKTS. 

(continued.) 
George  McO.  Derby. .. 

James  L.  Lnak 

Frederic  V.  Abbot .. ., 

Thomas  L.  Caaey 


Theodore  A.  Bingham  . 
CnrtiB  McD.  Townsend. 


GuBtav  J.  Fiebeger . 


OberlinM.  Carter... 
George  W.  Goethalfl . 


John  MUUs. 


JohnBiddle 

Harry  F.  Hodges 


James  G.  Warren. 

Edward  Bnrr 

OsoarT.  Crosby .. 


On  duty  in  conDection  with  the  removal  of  obstmotion  in 
East  River  and  Hell  Gate,  N.  T. 


Q.  M.  Battalion  of  Engineers. 
Post  of  Willets  Point. 


A.  A.  Q.  M.,  and  A.  C.  S., 


On  duty  nnder  the  immediate  orders  of  M^jor  Ernst  and 
.  Colonel  Gillmore. 

On  dnty  under  the  immediate  orders  of  Major  Hener.  Sec- 
retary to  Commission  Advisory  to  Board  of  Harbor  Com- 
missioDers  of  Philadelphia.  Kecorder  of  Board  of  Engi- 
neer Officers  on  subject  of  permanent  improvement  of 
Delaware  River  and  Bay.  Detached ;  Engineer  Officer, 
Division  of  the  Pacific  and  Department  of  California. 
Inspector  of  rifle  practice  of  the  Department  of  California. 

Detached ;  Engineer  Officer,  Department  of  Arizona. 

On  duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Craighill.  Detached ;  Assistant  to  the  Engineer  Com- 
missioner of  the  District  .of  Columbia. 

Detached ;  on  duty  at  the  Military  Academy  in  Department 
of  Civil  and  Military  Engineering.  Member  of  General 
Court  Martial  at  West  Point,  Feb.  9, 1885. 

Detached ;  Engineer  Officer.  Department  of  the  Missouri. 
On  duty  under  the  immediate  orders  of  Colonel  Gillmore. 

Detached ;  Engineer  Officer,  Department  of  the  Columbia. 
On  dnty  under  the  immediate  orders  of  Lieutenant-Col- 
onel Merrill. 

Detached ;  on  duty  under  the  immediate  orders  of  Colonel 
Duane  as  his  assistant  in  connection  with  experiments 
upon  electric  lighting.  Member  of  Board  of  Engineer 
Officers  on  electric-lignt  plant  of  the  Washington  Monu- 
ment. 

Detached ;  Engineer  Officer,  Department  of  Dakota. 

Adjutant  and  treasurer  of  the  Battalion  of  Engineers  and 
Post  of  Willets  Point,  and  Signal  Officer  and  Recruiting 
Officer,  Post  of  Willets  Point.  Commanding  Company 
D,  Battalion  of  Engineers.  Inspector  of  Rifle  Practice, 
Battalion  of  Engineers.  On  duty  under  the  immediate 
orders  of  Lieutenant-Colonel  Poe. 


On  duty  with  Company  A,  Battalion  of  Engineers, 
duty  under  the  immediate  orders  of  M^jor  King. 


On 


On  duty  with  Compa 
duty  under  the  imm< 


ly  C,  Battalion  of  Engineers.    On 
diate  orders  of  Captain  Powell. 


On  dnty  with  Company  A,  Battalion  of  En^neers.  Mem- 
ber of  General  Court-Martial  at  Willets  Point.  July  23, 
1884.  On  duty  under  the  immediate  orders  oi  Captain 
Turtle  and  Major  Heuer. 
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Rank  and  Name. 


Duties. 


FIRST  LIEUTENANTS. 
(cODtiDQed.) 

Lansing  H.  Beach 

Graham  D.  Fitch 

Engene  J.  Spencer 

George  A.  Zinn 

William  C.  Langfitt .... 

SECOND  LIEUTENANTS. 

Henry  £.  Waterman 

Irving  Hale 

James  G.  Sanford 

Hiram  M.  Chittenden... 

Cassius  E.  Gillette 

David  DuB.  Gaillaid.... 
Harry  Taylor 

Willam  L.  Sihert 

DETAILED  FOR  SERVICE 
UNDER  THE  CHIEF  OF 
XNGLNEERS. 

A.  F.  Rockwell 

Major  Q,  If., 

BvU  LieuU  Colonel 


On  duty  with  Company  B.  and  on  temporary  duty  with 
Company  E,  Battalion  of  Engineers.  On  da*iy  nnderthe 
immediate  orders  of  Major  Mansfield. 

On  dnty  with  Company  B,  Battalion  of  Engineers.  Mem- 
ber of  General  Court  Martial  at  Willets  Point,  N.  T.,  July 
23,1884. 

On  duty  with  Company  A,  Batfalion  of  Engineers.  Mem- 
ber of  General  Court-Martial  at  Willets  Point,  N.  T.,  July 
23,1884. 

On  duty  with  Company  B,  Battalion  of  Engineers.  Mem- 
ber of  General  Court-Martial  at  Willets  Point,  N.  Y.,  July 
23, 1884,  and  June  11, 1885. 

On  duty  with  Company  C,  Battalion  of  Enjdneers.  Jndee- 
Advocate  of  General  Court-Martial  at  Willets  Point,  N. 
Y.,  July  23,  1884,  and  June  11, 1885. 


On  duty  with  Company  A,  Battalion  of  Engineers.  Mem- 
ber of  General  Court-Martial  at  Willets  Point,  N.  Y.,  July 
23,  1884,  and  June  11,  1885. 

On  duty  with  Company  C,  Battalion  of  Engineers. 

On  duty  with  Company  A,  Battalion  of  Eng^ineers.  Mem- 
ber of  General  Court-Martial  at  Willets  Point,  N.  Y.,  June 
11,  1885. 

On  duty  with  Company  B,  Battalion  of  Engineers.  Mem- 
ber of  General  Court-Martial  at  Willets  Point,  N.  Y.,  Jane 
11, 1885. 

On  duty  with  Company  C,  Battalion  of  Engineers.  Mem- 
ber of  General  Court-Martial  at  Willets  Point,  N.  Y.,  June 
11,  1885. 


On  duty  with  Company  A,  Battalion  of  Engineers. 

On  duty  with  Company  B,  Battalion  of  Engineers.  Mem- 
ber of  General  Court-Martial  at  Willets  Point,  N.  Y.,  June 
11, 1885. 

On  duty  with  Company  C,  Battalion  of  Engineers. 


In  charge,  under  the  Chief  of  Engineers,  of  Public  Build- 
ings and  Grounds  in  the  District  of  Columbia,  with  the 
rank  of  Colonel,  until  June  1,  1885,  when  relieved. 
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Bank  and  Namx. 


mvnXD  STATES  AOSNT8. 


S.  T.  Abert. 


Wmiam  F.  Smith. 


tnnrxD    statss 

XKaiNlEKB. 


CIVIL 


IL  Meigs. 


DUTIBS. 


In  charge  of  the  improvement  of  the  harbor  at  Breton  Bav, 
Leonuxltown,  and  at  entrance  of  Saint  Jerome  Creek, 
Md.  In  charge  of  the  improvement  of  the  rivers  Rappa- 
hannock, Chickahominy,  Mattaponi,  Totasky,  York,  Fa- 
mnnky,  and  Stannton,  Ya.,  Roanoke  and  French  Broad, 
N.  C,  and  Dan,  Ya.  and  N.  C. ;  of  channel  in  Potomac 
River  throngh  flats  in  front  of  landing  at  Mount  Vernon, 
and  of  Neabsco,  Nomini,  and  Urban  a  creeks,  Ya.  In 
charge  of  preliminary  examination  and  of  snrvey  of  Colo- 
nial Beach,  Ya. 

In  charge  of  the  improvement  of  the  harbors  at  Wilming- 
ton, Del.,  Annapolis  and  Cambridge,  Md.,  and  ice-harbor 
at  New  Castle,  Del.  In  charge  of  the  improvement  of  the 
Maurice  River,  N.  J.,  Christiana,  Broadkiln,  Indian,  and 
Saint  Jones  rivers,  Dnck,  Mispillion,  and  Broad  creeks, 
Del.,  Susquehanna  River  above  and  below  Havre  de 
Grace,  and  work  at  the  Fishing  Battery  Light  Station 
near  Spesutia  Island ;  of  the  Chester,  Wicomico,  Chop- 
tank,  and  Elk  rivers,  Corsica  Creek,  and  upper  thorough- 
fare at  DeiPs  Island,  Md.  In  charnre  of  preliminary  ex- 
aminations of  Lewes  Creek  and Rehoboth  Bay,  Del.,Tuck- 
ahoe  and  Skipton  creeks,  Sassafras  River  above  George- 
town, harbor  at  Easton  Point,  and  Pocomoke  River  and 
Sound,  Md. ;  Assateague  and  Chincoteague  ba^s,  Md., 
with  a  view  to  form  continuous  inland  navigation  from 
Chincoteague  Bay  in  Yirginia  to  Delaware  Bay  at  or 
near  Lewes,  Del. 


On  duty  nnder  immediate  orders  of  Major  Mackenzie. 
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AFFECTING 


THE  CORPS  OF  ENGINEERS,  UNITED  STATES  ARMY. 


FOBTT-EIGHTH  CONGRBSS,  SECOND  SESSION,   1884-'d5. 


ACTS. 

CHAP.  4.— An  act  gnuitlng  the  right  of  way  to  the  olty  of  Newport,  Bhode  Island,     Deo.  20, 1884. 
over  the  breakwater  at  Goat  Island.  


Be  it  enaeled  hy  ike  Senate  and  House  of  Eenreseniativea  of  the  United 
Siatee  of  America  in  Congreee  assembled,  That  the  city  of  Newport,  Rhode  ^gg  to  The 
liUnd,  is  hereby  granted  the  right  to  construct  and  maintain  a  sewer  §^of  Newport, 
for  drainage  purposes  through  or  across  the  breakwater  at  Ooat  Island,  R.  I.,  across 
subject  to  such  conditions  as  the  Secretary  of  War  may  prescribe :  ^«*k water  at 
Provided,  That  such  conditions  shall  be  accepted  by  the  city  of  New- £^5^*J^^  ** 
port  before  the  work  herein  authorized  shall  be  commenced.  Frwito. 

Approved,  December  20,  1684. 


CHAP.  80.— An  act  to  antborize  the  nonstmctien  of  bridges  across  the  Mississippi      7-._  m  loojc 
BiTer  one  within  the  SUte  of  liinnesoto  and  one  between  the  States  of  Minnesota     **  ">^*  ^  i«k>- 


and  Wisoonsin. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentativea  of  ike  United  Chicago,  Saint 
Stales  of  America  in  Congress  assembled.  That  the  Chicago,  Saint  Panl  Jjj}'  *mS^ 
and  Saint  Louis  Railroad  Company,  its  successors  and  assigns,  be,  and Companyaoti^ 
they  are  hereby,  authorized  to  construct  and  maintain  a  railroad  bridge  ised  to  constmot 
across  the  Mississippi  River  at  the  most  suitable  point  between  the  bridf^e  over  the 
cities  of  Hastings  and  Red  Wing :  Provided,  That  Congress  may  at  any  w^J^Sf  g  ^  If ' 
time  prescribe  such  rules  and  regulations  in  regard  to  toll  and  other- i^gg  g^Q^  Uei 
wise  as  may  be  deemed  reasonable.  wing. 

Sec.  2.  That  any  bridge  built  under  this  act  may,  at  the  option  of    fJ^J*****  .     ^^ 
the  company  buUding  the  same,  be  built  as  a  pivot-draw  bridge  or  with  eiSermvot^dr^ 
unbroken  or  continuous  spans:  Provided,  That  if  made  with  continu-or  oontinuons 
ons  or  unbroken  spans  it  shall  not  be  of  less  elevation  in  any  case  than  spans, 
fifty -five  and  one-naif  feet  above  extreme  high-water  mark,  as  under-    ^^'^- 
0tood  at  the  point  of  location,  to  the  bottom  chord  of  the  bridge,  nor    *'i«v*««»- 
shall  the  spans  give  a  clear  width  of  water-way  of  less  than  two  nun-    spans, 
dred  and  fifty  feet ;  and  the  main  span  shall  be  over  the  main  channel 
of  the  river,  and  give  a  clear  width  of  water-way  of  not  less  than  three    Water-way. 
hundred  feet :  And  provided  also,  That  any  bridge  built  under  this  act 
as  a  pivot-draw  bridge  shall  have  a  draw  over  the  main  channel  at  an    Draw, 
accessible  and  navigable  point,  and  with  spans  giving  a  clear  width  of 
water-way  of  not  less  than  one  hundred  and  sixty  feet  on  each  side  of 
the  central  or  pivot  pier  of  the  draw,  and  the  next  acUoining  span  or 
spans  shall  give  a  clear  width  of  water-way  of  not  less  than  two  hun- 
ited  and  fifty  feet,  and  said  spans  shall  not  be  less  than  thirty  feet 
above  low- water  mark  and  not  less  than  ten  feet  above  extreme  high- 
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Protrifo.  water  mark,  measured  to  the  bottom  chord  of  the  bridge :  Pravidedf 

Sienala.  That  said  draw  shall  always  be  opened  promptly  upon  reasonable  sig- 

I«i8l^te*  nal ;  and  said  company,  or  its  snccessors  and  assigns,  shall  at  all  proper 

times  keep  and  maintain  snch  lights  as  the  Lignt-House  BoaM  may 
direct ;  and  all  plans  for  the  construction  of  said  bridge  and  approaches 
PluBs  to  be  ap-  thereto  must  first  be  submitted  to  the  Secretary  of  War  for  his  approval, 
SrJ^of  War    ^^  and  when  the  same  shall  be  approved  by  the  said  Secretary  the  work 
^^  *        thereon  may  be  commenced  and  prosecuted  to  completion:  And  pro- 

To  be  built  at  oided  fwriker^  That  as  nearly  as  practicable  the  said  bridge  shall  be  at 
right  angles  to  right  angles  to  and  the  piers  parallel  with  the  current  of  said  river : 
rtvor  onnent.  ^^^  provided  further,  That  any  change  in  the  mode  of  construction  of 
said  bridge  shall  be  first  submitted  to  the  said  Secretary  for  his  ap- 
proval,  and  when  approved  the  said  company  may  then  proceed  wiUi 
Hot  t?  £f  Dre^*^®  construction  in  accordance  with  said  change:  And  provided  further, 
gorged.  That  if  said  bridge  when  constructed  shall,  in  the  opinion  of  the  Sec- 

retary of  War,  be  a  substantial  obstruction  to  the  navigation  of  said 
river,  the  said  Secretary  shall  require  said  company  to  change  the  con- 
struction thereof  so  as  to  avoid  any  serious  and  substantia  obstruc- 
tion to  the  navigation  of  said  river,  at  the  expense  of  the  owners  of 
said  bridge. 
8haU  be  a  post-     Sbc.  3.  That  the  bridge  hereby  authorized  shall  be  a  lawful  structure, 
""***  th^***    ^  *^*^  shall  be  a  post-route,  upon  which  no  higher  charge  shall  be  made 
32SgM  Sr  mUel  ^^^  *^®  transportation  of  the  mail6  of  the  United  States,  and  the  troops 
'  and  munitions  of  war,  or  for  passengers  or  freight  passing  over  said 
bridge,  than  the  rate  per  mile  paid  to  railroads  and  transportation  com- 
panies leading  to  said  bridge. 
Bailioad  oom-     Ssc.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge 
panies  entitled  to  Riiall  have  and  be  entitled  to  equal  rights  ana  privileges  relative  to  the 
^rKSeSS^**        passage  of  railway  trains  or  cars  over  the  same,  and  over  the  approaches 
^        ^    *  thereto,  upon  payment  of  a  reasonable  compensation  for  snch  use;  and 

in  case  the  owner  or  owners  of  said  bridge  and  the  several  railroad  com- 
panies, or  any  one  of  them,  desiring  sucn  use  shall  fail  to  agree  upon 
the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which 
Secretary  of  ®^^^  shall  conform  in  using  said  bridge,  all  matters  at  issue  between 
War   to    decide  them  shall  be  decided  by  the  Secretary  of  War,  upon  a  hearin|r  of  the 
npon     dieagree-  allegations  and  proofs  of  the  parties :  Provided^  That  the  provisions  of 
''^^V.  section  three  in  regard  to  charges  for  passengers  andfreig^ht  across  said 

'^^"'^*'  bridge  shall  not  govern  the  Secretary  of  War  in  determining  any  ques- 

tion arising  as  to  the  sum  or  sums  to  be  paid  to  the  owners  of  said  bridge 
by  said  companies  for  the  use  of  said  bridge. 
Satject  other-  Sec.  5.  That  this  act  shall  be  subject,  except  as  above  mentioned,  to 
wiae  to  limita-  the  limitations  and  provisions  of  an  act  entitled  '*An  act  to  authorize 
kSs"  of  (^  for  *^®  construction  of  a  bridge  across  the  Mississippi  River  at  or  near  the 
oonstmction  of  town  of  Clinton,  in  the  State  of  Iowa,  and  other  bridges  across  said 
bridge  atClinton.  river,  and  to  establish  them  as  post-roads,''  approved  April  first,  eight- 

^Jir^2^  ^'^'  ®^'  een  hundred  and  seventy-two. 
281,  p.  216.  *' 

Secretary  of  Sec.  6.  That  it  shall  be  the  duty  of  the  Secretary  of  War,  on  satis- 
War  to  require  factory  proof  that  a  necessity  exists  therefor,  to  require  the  company 
^^^  ^  ^f  ^^  ^'  persons  owning  said  bridge  to  cause  such  aids  to  the  passage  of  said 
oc^Soing^flow^of  ^^d£>®  to  be  constructed,  placed,  and  maintained,  at  their  own  cost  and 
water  to  perma-  expense,  in  the  form  of  booms,  dikes,  piers,  or  other  suitable  and  proper 
nent  channel  and  structures  for  confining  the  flow  of  water  to  a  permanent  channel  and 
Sb^  ifaeoMMrv  *^'  *^®  guiding  of  raftSj^steamboats,  and  other  water-craft  safely  through 
uon,     eoeaaary.  ^^  ^^VkW  and  raft-spans,  as  shall  be  specified  in  his  order  in  that  behauf . 

TT.  S.  to  have     Sec.  7.  That  the  United  States  shall  have  the  right  of  way  for  postal 
right  of  way  for  telegraph  across  said  bridge, 
postal  telegraph.         ^     ^  ^ 

Sight  to  alter  Sec.  8.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby 
amend,  or  repeal  expressly  reserved ;  and  the  right  to  require  any  changes  in  such  stmct- 
leMTTed.  hj.^^  or  its  entire  removal,  at  the  expense  of  the  owners  thereof,  when- 

ever Congress  shall  decide  that  the  public  interest  require  it  is  also 
expressly  reserved. 
Same  company     Seo.  9.  That  said  company,  its  successors  and  assigns,  may  oonstruot 
may    constrnot  |^q ^  maintain  a  bridge  across  the  Mississippi  River  at  a  suitable  point 
jJo^SnlDDiBi^r  between  the  western  limits  of  Hastings,  Minnesota,  and  the  western 
between  Has  t-  limits  of  Saint  Paul,  Minnesota :  Provided,  That  the  bridge  authorised 
logs    and  Saint  by  this  section  shall  have  all  the  privileges  and  be  subject  to  all  the 
^SrowSf"'         terms,  restrictions,  reservations  of  power,  and  requirements  contained 
'^'*'^'  in  the  foregoing  sections  of  this  act. 

Approved  January  2Ist,  1885. 
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CHAP.  47. — An  act  to  aathorise  ^e  appointment  of  a  oommiasion  by  the  President     Jan.  81, 1886. 

of  the  TTnited  States  to  run  and  mark  the  boundary  lines  between  a  portion  of  the 

Indian  Territory  and  the  State  of  Texas,  in  connection  with  a  similar  commission  to 
be  appointed  by  the  State  of  Texas. 

Whereas,  the  treaty  between  the  United  States  and  Spain  executed  Prean/Md, 
February  twenty-second,  eighteen  hundred  and  nineteen,  fixed  ***«  tro^wv**  ^«r 
boundary  line  between  the  two  countries  west  of  the  Mississippi  River  treaty  with 
as  follows :  Beginning  on  the  Gulf  of  Mexico  at  the  month  of  the  Sabine  Spain,  between 
River,  in  the  sea,  and  continuing  north  along  the  western  bank  of  the  tf.  S.  and  Texas, 
river  to  the  thirty-second  degree  of  latitude ;  thence  by  a  line  due  north  t^n^l^^e 
to  the  degree  of  latitude  where  it  strikes  the  Rio  Roxo  of  Nachitoches  ^ 

or  Red  River ;  thence  following  the  course  of  the  Rio  Roxo  westward  to 
the  one  hundredth  desree  of  longitude  west  from  London  and  the 
twenty-third  from  Washington ;  thence  crossing  the  said  Red  River 
and  running  thence  by  a  line  due  north  to  the  river  Arkansas ;  thence 
following  tne  course  of  the  southern  bank  of  the  Arkansas  to  its  source, 
in  latitude  forty-two  degrees  north ;  and  thence  by  that  parallel  of  lati- 
tude to  the  South  Sea;  the  whole  being  as  laid  down  in  Melish's  map  of 
the  United  States  published  at  Philadelphia,  improved  to  the  first  of 
January,  eighteen  hundred  and  eighteen ;  and 

Whereas  a  controversy  exists  between  the  United  States  and  Texas 
as  to  the  point  where  the  one  hundredth  degree  of  longitude  crosses  the 
Red  River,  as  described  in  the  treaty ;  and 

Whereas  the  point  of  crossing  has  never  been  ascertained  and  fixed 
by  any  authority  competent  to  oind  the  United  States  and  Texas ;  and 

Whereas  it  is  desirable  that  a  settlement  of  this  controversy  should 
be  had,  to  the  end  that  the  question  of  boundary,  now  in  dispute  be- 
cause of  a  difference  of  opinion  as  to  said  crossing,  may  also  be  settled : 
Therefore 

Be  it  enacted  by  the  Senate  and  Bouse  of  Eepreeentativea  of  the  United  ^  PresideDtof  XT. 
States  of  America  in  Congress  assembled  That  the  President  of  the  United  |;tJS?ne"rmoie 
States  be,  and  he  is  hereby,  authorized  to  detail  one  or  more  officers  of  ^n^y  officers  to 
the  Army  who,  in  conjunction  with  such  person  or  persons  as  may  be  define  the  point 
appointed  by  the  State  of  Texas,  shall  ascertain  and  mark  the  point  J^^®r?-^JJ®  **"*• 
-where  the  one  hundredth  meridian  of  longitude  crosses  Red  River,  in  Jidian  of  i<SJri' 
accordance  with  the  terms  of  the  treaty  aforesaid,  and  the  person  or  tude  crosses  Bed 
persons  appointed  by  virtue  of  this  act  shall  make  report  of  his  or  their  River, 
action  in  the  premises  to  the  Secretary  of  the  Interior,  who  shall  trans-  -J^^^^'fr^^f*' 
mit  the  same  to  Congress,  at  the  next  session  thereof  after  such  report  f^^^g^^on 
may  be  made,  for  action  by  Congress.  to  Congress. 

Sec.  2.  That  the  sum  of  ten  thousand  dollars,  or  so  much  thereof  as 
may  be  necessary,  to  be  expended  under  the  direction  of  the  War    Appropriation. 
Department,  be,  and  the  same  is  hereby,  appropriated  out  of  any  money 
in  the  Treasurv  not  otherwise  appropriated,  to  pay  the  expenses  of  the 
United  States  m  carrying  out  the  provisions  of  this  act. 

Approved,  January  31st,  1885. 


CHAP.  144.— An  act  to  anthorize  the  constniction  of  a  brld^re  across  the  Saint  Croix  February  25,1885. 
Biver  at  the  most  accessible  point  between  Still?rater  and  Taylor's  Falls,  Hinne- 


Be  it  enacted  by  the  Senate  and  House  of  Bepreseniatives  of  the  United 
States  of  America  in  Congress  assembledf  That  the  Minneapolis,  Sault     Mlnneapolis» 
Sainte  Marie  and  Atlantic  Railway  Company,  a  corporation  organized  8*nlt  Salnte  Ma- 
under the  laws  of  the  State  of  Wisconsin,  be,  and  is  hereby,  authorized  Jt^^ay  (Sm™^ 
to  construct  and  maintain  a  bridge,  and  approaches  thereto,  over  the ny  to cOTstmcta 
Saint  Croix  River,  between  the  States  of  Minnesota  and  Wisconsin,  at  brid^^e  across  the 
the  most  accessible  point  between  the  city  of  Stillwater  and  the  village  ^*?*^^"*"^«SJ«' 
of  Taylor's  Falls,  on  said  river.    Said  bridge  shall  be  constructed  to  ^''i^f'^d*  TiS- 
provide  for  the  passage  of  railway  trains,  and,  at  the  option  of  the  cor-  lor's  Falls,  Minn, 
poration  by  which  it  may  be  built,  may  be  used  for  the  passage  of    Passase  of  rail- 
wagons  and  vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for  '^^J  trains,  etc. 
foot-passengers,  for  such  reasonable  rates  of  toll  as  may  be  approved    R^tes  of  toU. 
from  time  to  time  by  the  Secretary  of  War. 

Skc.  2.  That  any  bridge  built  under  this  act  shall  be  constructed    Not  to  impede 
and  built  without  material  interference  with  the  security  and  conven-  *^^  navlgatfon. 
ience  of  navigation  of  said  river  beyond  what  is  necessary  to  carry  into 
effect  the  rignts  and  privileges  hereby  granted ;  and  in  order  to  secure 
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a  compliance  with  these  conditions  the  corporation,  previous  to  com- 
mencing the  constmction  of  the  bridge,  or  of  the  accessoiy  works  de- 
signed to  secure  the  best  practical  ohanuel-way  for  navigation  and  con- 
fine the  flow  of  the  water  to  a  permanent  channel  at  said  point,  shall 
b/*  B^mfitAA  to  S'l^D^i*  ^  *^®  Secretary  of  War  a  plan  of  the  bridge  and  accessory 
Sbe^M^^^  of  works  provided  for  in  this  act,  together  with  a  detailed  map  of  the 
War.  river  at  the  proposed  site  of  the  bridse  and  for  a  distance  of  a  mUe 

above  and  below  the  site,  together  with  all  other  information  touching 
said  bridge  and  river  and  accessory  works  as  may  be  deemed  requisite 
by  the  Si^retary  of  War  to  determine  whether  the  said  bridge,  when 
built,  will  conform  to  the  prescribed  conditions  of  this  act.  That  said 
bridge  shall  be  constructed  and  built  without  material  interference 
with  the  security  and  convenience  of  navigation  of  said  river  beyond 
p^^^  what  is  necessary  to  carry  into  effect  the  rights  and  privileges  hereby 

1^*^'  granted :  Pravidedf  That  as  to  any  bridge  built  under  this  act,  if  the 

Spans.  gi^i^  bridge  shall  be  made  with  unbroken  and  continuous  spans,  it 

shall  not  oe  of  less  elevation  in  any  case  than  fifty  feet  above  extreme 
high-water  mark,  as  understood  at  the  point  of  location,  to  the  bot- 
tom chord  of  the  bridge,  nor  shall  the  spans  of  said  bridge  be  less 
than  one  hundred  and  fifty  feet  in  length,  and  the  piers  of  said  bridge 
shall  be  parallel  with  the  current  of  said  river,  and  the  main  span 
^^  shall  be  over  the  main  channel  of  the  river  and  not  less  than  one  hun- 

-'^^^'*^*  drc^  and  fifty  feet  in  length :  And  provided  aUo,  That  if  any  bridge 

"Dfw*  built  under  this  act  shall  be  constructed  as  a  ^aw-bridge  the  same 

shall  constructed  as  a  pivot  draw-bridge,  with  a  draw  over  the  main 
channel  of  the  river  at  an  accessible  and  tne  best  navigable  point,  and 
p,^^^  with  spans  of  not  less  than  one  hundred  and  ten  feet  in  length  in  the 

'"'®*^'  clear  on  each  side  of  the  central  or  pivot  pier  of  the  draw :  Provided  aUo^ 

Signals.  That  said  draw  shall  be  opened  promptly  upon  reasonable  signal  for 

Proviio.  the  passing  of  boats,  vessele^  and  other  water-craft :  Provided,  koweveTf 

That  no  bridge  shall  be  built  under  the  provisions  of  this  act  except 
there  also  be  built,  at  the  time  of  the  erection  of  the  piers,  proper  sheer- 
booms  or  other  proper  protections  to  safely  guide  boats,  vessels,  rafts, 
and  other  water-craft  through  said  draw-spans,  and  at  the  expense  of 
the  company  or  corporation  erecting  said  bridge,  and  said  company  or 
corporation  shall  maintain,  at  its  own  expense,  from  sunset  to  sun- 
Lights,  ^g^^  gQQi^  lights  or  other  signals  on  said  bridge  as  the  Secretary  of  War 

shall  prescribe. 
Apyroval  of     8kc.  3.  That  the  Secretary  of  War  is  hereby  authorized  and  directed, 
neMAMTT  Mbro  °P®^  receiving  any  such  plan  and  map  and  other  information,  and  upon 
conatraotton    i  a  being  satisfied  that  a  bridge  built  on  such  plan  and  with  such  accessory 
oommenoed.         works  and  at  such  locality,  will  conform  to  the  prescribed  conditions  of 
this  act,  to  notify  the  company  that  he  approves  the  same ;  and  upon 
receiving  such  notification  the  said  company  may  proceed  to  an  erec- 
tion of  said  bridge,  conforming  strictly  to  the  approved  plan  and  loca- 
tion ;  but  until  &e  Secretary  of  War  approves  the  plan  and  location  of 
said  bridge  and  accessory  works,  and  notify  the  company  of  the  same, 
the  bridge  shall  not  be  built ;  and  should  any  change  be  made  in  the 
plan  of  tne'  bridge  and  accessory  works,  during  the  progress  of  the  work 
thereon,  such  change  shall  be  subject  likewise  to  the  approval  of  the 
Secretary  of  War,  not,  however,  to  be  in  any  wise  inconsistent  with 
the  provisions  or  conditions  of  tnis  act. 
Declared  a  lav-     Sec.  4.  That  any  bridge  and  accessory  works  when  built  and  oon- 
ftilatractareandgtructed  under  this  act  and  according  to  the  terms  and  limitations 
post-route.  thereof  shall  be  a  lawful  structure ;  and  said  bridge  shall  be  recognised 

and  known  as  a  post  route,  upon  which  also  no  higher  charge  shall  be 
TT^if^i^  fif  *<L^^  made  for  the  transmission  over  the  same  of  the  mails,  the  troops,  and 
U^tod.  the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid 

for  the  transportation  over  the  railroads  or  public  highways  leading  to 
said  bridge ;  and  said  bridge  shall  enjoy  the  rights  and  privileges  of 
the  other  post-routes  in  the  United  States;  and  Congress  reserves  the 
,         right  at  any  time  to  regulate  by  appropriate  legislation  the  charges  for 
forp  o  a  t  alt?^  freight  and  passengers  over  said  bridge,  and  the  United  States  shall 
graph  and  tele-  have  the  right  of  way  for  postal  telegraph  and  telephone  lines,  free  of 
phone.  charge,  across  said  bridge. 

J^&*****£2?^'     ®"^'  ^'  "^^^^  **^®  '*?^^  *^  alter,  amend,  or  repeal  this  act  is  hereby  ex- 
^Serred'  *      '^  pressly  reserved :  ana  the  right  to  require  any  changes  in  said  structure 
at  the  expense  or  the  owners  thereof,  whenever  Congress  shall  decide 
that  the  public  interests  require  it,  is  also  expressly  reserved. 
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Ssa  6.  That  it  shall  be  the  duty  of  the  Secretary  of  War  to  require    BpeoUI  "^ot- 
the  company  or  persons  owning  said  bridge  to  oanse  sach  aids  to  the  ?^  "J  •j^  *} 
passage  of  said  bridge  anthbrised  by  the  provisions  of  this  act  to  be  Sridce,  «to. 
constructed,  placed,  and  maintained,  at  their  own  cost  and  expense,  in 
the  form  of  booms,  dikes,  piers,  or  other  suitable  and  proner  structures 
for  confining  the  flow  of  water  to  a  permanent  channel,  and  for  the 
ffuiding  of  rafts,  steamboats,  and  other  water-craft  safely  through  the 
draw  and  raft-spans,  as  shall  be  specified,  in  his  order  in  that  behalf; 
and  on  the  failure  of  the  company  or  j^rsons  aforesaid  to  make  and  es- 
tablish such  additional  structures  within  a  reasonable  time,  the  said 
Secretary  shall  proceed  to  cause  the  same  to  be  built  or  made  at  the    Penalty, 
expense  of  the  United  States,  and  shall  refer  the  matter  without  delay 
to  the  Attorney  General  of  the  United  States,  whose  duty  it  shall  be 
to  institute^  in  the  name  of  the  United  States,  proceedings  in  any  cir- 
cuit court  of  the  United  States  in  which  such  bridge  or  any  part 
thereof,  is  located,  for  the  recoverv  of  the  cost  thereof,  and  all  moneys 
accruing  from  such  proceedings  shall  be  covered  into  the  Treasury  of 
the  United  States. 

Sxc.  7.  That  the.  right  to  alter,  amend,  or  repeal  this  act  is  hereby    flame  m  100.8. 
expressly  reserved;  and  the  right  to  require  any  changes  in  said  struc- 
ture, at  the  expense  of  the  owners  thereof,  whenever  Congress  shall  de- 
cide that  the  public  Interests  require  it,  is  also  expressly  reserved. 

Approved,  February  25, 1885. 


CHAP.  145.  An  set  makinc  appropriatlona  to  proTlde  for  the  ezpenMS  of  the  Gov-  Febmary  86,ltt9. 

•nmient  of  the  Distriot  of  Colambl*  for  the  iboal  year  ending  June  thirtieth,  eij^ht- - 

een  hundred  and  eighty-eix,  and  for  other  porpooee. 

Be  it  enaeted  by  the  Senate  and  Houae  of  Bepreeentattvee  of  the  United    Diatriot  of  Oo- 
Staiee  of  Ameriea  in  Congreae  aseembled,  That  the  half  of  the  following  l^J^bla. 
sums  named,  respectively,  is  hereby  appropriated,  out  of  an  v  money  in  -^VV^opnaMone. 
the  Treasury  not  otherwise  appropriated,  and  the  other  half  out  of  the 
revenues  of  the  District  of  Columbia,  for  the  purposes  following,  being 
the  estimated  expenses  of  the  Government  of  the  District  of  Columbia 
for  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and  eighty- 
six,  namely : 

For  executive  office  :  For  two  Commissioners,  at  five  thousand  dol-  Commlaaionera. 
lars  each ;  one  Engineer  Commissioner,  nine  hundred  and  twenty-four 

dollars  (to  make  salary  five  thousand  dollars). 

•  #••••• 

For  ordinary  care  of  Benning's,  Anaoostia,  and  Chain  Bridges,  inclnd-  Benning'a,  Ana- 
ing  fuel,  oil,  lamps,  and  matches,  two  thousand  dollars ;  for  draw-keep-  J2??*»  *"*  Chain 
er  at  Anacostia  Bridge,  seven  hundred  and  twenty  dollars:  for  one     ^*' 
bridge-keeper  at  Chain  Bridge,  six  hundred  and  sixty  dollars;  and  for 
repairing  and  maintaining  bridges  under  the  control  of  the  Commis- 
sioners of  the  District  of  Columbia,  six  thousand  dollars;  in  all,  nine 
thousand  three  hundred  an^  eighty  dollars. 

WASHINGTON  AQUEDUCT.  Washington 

aqueduot. 
For  engineering,  maintenance,  and  general  repairs,  twenty  thousand  Oeneralrepaira. 
dollars.  • 

Approved,  February  35,  18%. 


CHAP.  108.— An  aot  to  amend  an  act  entitled    '  'An  aet  to  Increase  the  water-supply  Febmarr  38,1880. 
of  the  olty  of  Waahinffton,  and  for  other  pnrposee." 

Beit  enacted  by  the  Senate  qmd  House  of  Bq^esentativee  of  the  United 
Statee  of  America  in  Congreee  OHeembledf  That  the  time  fixed  by  the  act  Aot  toinoreaoe 
entitled  "An  act  to  increase  the  water  supply  of  the  city  of  Wash-  ^**J.  ^^f^  j' 
ington,  and  for  other  purposes,"  approved  Jnlv  fifteenth,  eighteen  hun-  tnSto?etol/ 
dred  and  eighty-two,  within  which  owners  of  or  parties  interested  in  1882/  toL  22, 
lands  condemned  or  taken  under  the  provisions  of  said  act,  mav  accept  oh.  294,  p.  I68, 
the  appraised  value  made  or  to  be  hereafter  made  under  said  act,  or  •me&ded. 


Digitized  by 


Google 


408         REPORT   OP   THE   CHIEP   OP   ENGINEERS,  U.  8.  ARMY. 

P  Time  for  »o-  owners  or  persons  interested  in  sach  lands  who  have  declined  or  may 
S?**l?*o*??Sdi  ^^Jf®*^^  decline  to  accept  the  appraised  yalae  of  such  lands,  and  have 
or  md^g  inCoart  elected  or  may  elect  to  me  a  petition  in  the  Court  of  Claims  under  the 
of  ChdmB extend-  provisions  of  said  act,  be,  and  the  same  is  hereby,  extended  for  one 
ed  one  year.  year  from  the  passage  of  this  act,  notwithstanding  the  limitation  pro- 
vided by  said  act. 
Approved,  February  26, 1885. 


Pebmary  96,1886.  CHAP.  165.^An  act  to  anthorise  the  oonstmction  of  a  bridge  acroaa  the  Iflwrfiwipp^ 
Birer  at  Memphia,  Tenneaaee. 

Be  it  mooted  hy  the  Senate  and  Howe  of  Sepreeentativea  of  the  United 
\rl2SShi  TiS"  ^^^  ^f  ^^^<^  *«  Congress  assembled,  That  the  Tennessee  and  Arkan- 
er  atMemphil  '^^  Bridge  Company,  a  corporation  organized  and  created  under  and  by 
Tenn.,}  ma/  be  virtue  of  the  laws  of  the  state  of  Arkansas,  and  the  Tennessee  Oon- 
conatmoted  by  struction  and  Contracting  Company,  a  corporation  organized  and 
**^*  d  ^a'Sm!***  created  under  and  by  virtue  of  the  laws  of  Tennessee,  be,  and  the  same 
BridgeCon^D^  '^'^  hereby,  jointly  authorized  and  empowered  to  erect,  construct,  and 
and  the  Tennea^  maintain  a  bridge  over  the  Mississippi  River  from  or  near  Memphis,  in 
see  Conatmotion  the  State  of  Tennessee,  to  or  near  the  town  of  Hopefield,  in  the  State 
c'mniS?'***'^^  of  Arkansas.  Said  bridge  shall  be  constructed  to  provide  for  the  pas- 
Paaea^ofrail-  sage  of  railway  trains,  and,  at  the  option  of  the  corporations  by  which 
waytnXia,  etc.    it  may  be  built,  may  be  used  for  the  passage  of  wagons  and  vehicles  of 


all  kinds,  for  the  transit  of  animals,  and  for  foot  passengers,  for  such 
XoU.  reasonable  rates  of  toll  as  may  be  approved  from  time  to  time  by  the 

Secretary  of  War. 
Ii.  Declared   a     Sec.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  limit- 
poat-ronte     and  ations  ^all  be  a  lawful  structure,  and  sh^l  be  recognized  and  known 
jawfojatraotare.  g^  ^  post-route,  upon  which  also  no  hieher  charge  shall  be  made  for  the 
transmission  over  the  same  of  the  mails,  the  troops,  and  the  munitions 
of  war  of  the  United  States,  or  for  passengers  or  freight  passing  over 
said  bridge,  than  the  rate  per  mile  paid  for  the  transportation  over  the 
railroad  or  public  highwavs  leading  to  the  said  bridge:  and  it  shall 
enjoy  the  rights  and  privileges  of  ouier  post  roads  in  the  United  States. 
Spana.  oEC.  3.  That  said  bridge  shall  be  made  with  unbroken  and  continu- 

ous spans ;  two  spans  thereof  shall  not  be  less  than  five  hundred  and 
fifty  feet  in  length  in  the  clear,  and  no  span  shall  be  less  than  three 
hundred  feet  in  the  clear.    The  lowest  part  of  the  superstructure  of 
said  bridge  shall  be  at  least  sixty-five  feet  above  extreme  high-water 
mark,  as  understood  at  the  point  of  location,  and  the  bridc^e  shall  be  at 
ri^ht -angles  to  and  its  piers  parallel  with  the  current  of  the  river.    No 
bridge  shall  be  erected  or  maintained  under  the  authority  of  this  act 
Pree    navifa-  "^^^^^  shall  at  any  time  substantially  or  materially  obstruct  the  free 
Hon  to  be  pre- navigation  of  said  river ;  and  if  any  bridge  erected  under  such  author- 
served,  ity  shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct  such  naviga- 
tion, he  is  herebv  authorized  to  cause  such  change  or  alteration  of  said 
bridge  to  be  made  as  will  effectually  obviate  such  obstruction ;  and  all 
such  alterations  shall  be  made  and  all  such  obstructions  be  removed  at 
the  expense  of  the  owner  or  owners  of  said  bridge.    And  in  case  of  any 
litigation  arising  from  any  obstruction  or  alleged  obstruction  to  the 
free  navigation  of  said  river,  caused  or  alleged  to  be  caused  by  said 
bridge,  th^  case  may  be  brought  in  the  circuit  court  of  the  United 
States  in  which  any  portion  of  said  obstruction  or  bridge  may  be  lo- 
Proviso,  oated :  Provided  further,  That  nothing  in  this  act  shall  be  so  construed 
as  to  repeal  or  modify  any  of  the  provisions  of  law  now  existing  in  ref- 
erence to  the  protection  of  the  navigation  of  rivers,  or  to  exempt  this 
bridge  from  the  operation  of  the  same. 
Tt^«T«^  com-     Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge 
panlea  to  have  shall  have  and  be  entitled  to  equal  rights  and  privileges  relative  to  the 
equal  tight^  for  passage  of  railway  trains  or  cars  over  the  same,  and  over  the  approaches 
sSiorotuTof  War  th©r©*<>>  upon  payment  of  a  reasonable  compensation  for  such  use ;  and 
to  dedSle  in  caae  in  case  the  owner  or  owners  of  said  bridge  and  the  several  railroad 
of  failore  of  com- companies,  or  any  one  of  them,  desiring  such  use  shall  fail  to  Agree 
panics  to  agree,  upon  the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which 
each  e^all  conform  in  using  said  bridge,  all  matters  at  issue  between 
them  shaU  be  decided  by  the  Secretai^  of  War,  upon  a  hearing  of  the 
Proviso  aa  to  ullogations  and  proofs  of  the  parties :  Provided,  That  the  provisions  of 
sea  s.     '           section  two  in  regard  to  charges  for  passengers  and  freight  across  said 
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bridge  shall  not  goTem  the  Secretary  of  War  in  determining  any  qnee- 
tion  arisinff  asto  thesnm  or  sums  to  be  paid  to  the  owners  of  said  bridge 
by  said  railroad  companies  for  the  nse  of  said  bridge. 

Sbc.  5.  That  any  bridge  authorized  to  be  constracted  nnder  this  act    Seoretary    o  f 
shall  be  bnilt  and  located  nnder  and  subject  to  such  regulations  for  the  Wartopresoiibe 
security  of  navigation  of  said  river  as  the  Secretary  of  War  shall  pre-  ^^^^^^^^ 
scribe ;  and  to  secure  that  object  the  said  companies  or  corporations  SSton. 
shall  submit  to  the  Secretary  of  War,  for  his  examination  and  approval,     Haps,  p  U  n  ■ , 
a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving,  ®*f  ••  to  be  Bub- 
for  the  space  of  two  miles  above  and  two  miles  below  the  proposed  loca-  giJJStLiiSf  War 
tion,  the  topography  of  the  banks  of  the  river,  the  shore-lines  at  extreme  f^^  approval, 
high  and  low  water,  the  direction  and  strength  of  the  currents  at  all 
stages,  and  the  soundings,  accurately  showing  the  bed  of  the  stream, 
the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such  other 
information  as  may  be  required  for  a  full  and  satisfactory  understand- 
ing of  the  subject ;  and  nntil  the  said  plan  and  location  of  the  bridge 
are  approved  by  the  Secretary  of  War  the  bridge  shall  not  be  built ; 
and  snould  any  change  be  made  in  the  plan  of  said  bridge  during  the 
progress  of  construction,  such  change  shall  be  subject  to  the  approval 
of  tne  Secretary  of  War. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby    Specified  rights 
expressly  reserved  ;  and  the  right  to  require  any  changes  in  said  struct-  st^^^pServed 
nre,  or  its  entire  removal,  at  the  expense  of  the  owners  thereof,  when- 
ever Congress  shall  decide  that  the  public  interests  require  it,  is  also 
expressly  reserved. 

Sec.  7.  That  it  shall  be  the  duty  of  the  Secretary  of  War,  on  satisfac-^   Special  etrnot- 
tory  proof  that  a  necessity  exists  therefor,  to  require  the  companies  or  ^^^  ••  ^^^  ^ 
persons  owning  said  bridge  to  cause  such  aids  to  the  passage  of  said  bridge  *e&f    ^ 
Dridge  to  be  constructed,  placed,  and  maintained  at  their  own  cost  and  ' 

expense,  in  the  form  of  booms,  dikes,  piers,  or  other  suitable  and  proper 
stractnres  for  the  guiding  of  rafts,  steamboats,  and  other  water-craft 
safelv  through  the  passage-way,  as  shall  be  specified  in  his  order  in  that 
behalf;  and  on  failure  otthe  company  or  persons  aforesaid  to  make  and  Penalty. 
establish  such  additional  structures  within  a  reasonable  time,  the  said 
Secretary  shall  proceed  to  cause  the  same  to  be  built  or  made  at  the 
expense  of  the  United  States,  and  shall  refer  the  matter  without  delay 
to  the  Attorney-General  of  the  United  States,  whose  duty  it  shall  be  to 
institute,  in  the  name^of  the  United  States,  proceedings  in  any  circuit 
conrt.of  the  United  States  in  which  such  bridge  or  any  part  thereof,  is 
located  for  the  recovery  of  the  cost  thereof;  and  all  moneys  accruing 
from  such  proceedings  shall  be  covered  into  the  Treasury  of  the  United 
States. 

Approved,  February  26, 1885. 


CHAP.  815.^ An  aet  providinff  for  the  erection  of  a  building  to  contain  the  records,    March  2, 1885. 
library,  and  mnaenm  ofthe  Medical  Department,  United  States  Army.  


Be  it  enacted  hy  the  Senate  and  House  of  Bepreseniatives  of  the  United 
States  of  America  in  Cengrees  (usembled,  That  a  brick  and  metal  fire-    WA-hiiiirton 
proof  building,  to  be  used  for  the  safe-keeping  of  the  records,  library,  d,q,  sningwrn, 
and  museum  of  the  Snrgeon-Qeneral's  Office  of  the  United  States  Army,     Erection  of 
is  hereby  authorized  to  be  constructed  upon  the  Qovemment  reserva-  building  to  con- 
tion  in  the  city  of  Washington,  in  the  vicinity  of  the  National  Museum  ^rT^^xJt 
and  the  Smithsonian  Institution,  on  a  site  to  be  selected  by  a  commis-  amot  the  mI^- 
sion  composed  of  the  Secretary  of  War,  the  Architect  of  the  Capitol,  cal  Department, 
and  the  Secretary  of  the  Smithsonian  Institution,  and  in  accordance  United   States 
with  plans  and  specifications  submitted  by  the  Surgeon-General  of  the  '^^Z' 
Army  and  approved  by  said  commission,  the  cost  of  the  building,  when    piaijs  i  cost, 
completed,  not  to  exceed  the  sum  of  two  nundred  thousand  dollars ;  the 
bnilding  to  be  erected  and  the  money  expended  nnder  the  direction  and 
miperintendence  of  the  Secretary  of  War. 

Sbc.  2.  That  the  sum  of  two  hundred  thousand  dollars  is  hereby  appro-    Appropriation 
priaied,  oat  of  any  moneys  in  the  Treasury  not  otherwise  appropriated, 
for  the  commencement  and  completion  of  said  building. 

AppioTed,  Mareh  8,  1885. 
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March  8, 1885.    CHAP.  322.— An  act  to  proTide  for  the  prlntiiiff  of  the  report  and  prooeedinn  of  the 

Commission  to  provide  soitable  ceremonies  for  the  dedication  or  the  Waanington 

Honnment. 

Be  it  enacted  by  the  Senate  and  House  cf  Repreeentatvoee  of  the  United 
Printing  of  re-  States  of  America  in  Congreee  aesemhled^  That  the  report  and  proceed- 
port  and  proceed-  ings  of  the  commission  to  provide  soitable  ceremonies  for  the  dedication 
tnpof  the  '•Com-  of  the  Washington  Monument,  together  with  the  engraved  card  attached 
vide  ?n  it  a  E  U  *^®r®to»  ^®  printed,  under  the  direction  of  the  Joint  Committee  on  Print- 
eeremonies   forii^^y  ai^^  that  twenty-six  thousand  five  hnndred  additional  copies  be 
the   dedication  printed,  eight  thousand  copies  of  the  same  for  the  use  of  the  Senate, 
of  the  Washing-  eixteen  thousand  copies  for  the  use  of  the  House  of  Representatives, 
Engra?SdSrMtofiv®^^'><^™«^  copies  for  distribution  by  Lieut.  Gen.  P.  H.  Sheridan,  U. 
be  attached.        S.  A.,  to  the  civil  and  military  organizations  which  participated  in  the 
Distribution,    procession,  ^\e  hundred  copies  for  the  Washington  National  Monument 
Association  for  distribution  among  its  members,  five  hundred  copies  for 
distribution  by  Col.  Thomas  L.  Casey,  Engineer,  among  the  mechanics 
and  workmen  employed  in  the  erection  of  the  monument,  five  hundred 
copies  for  the  Hon.  Robert  C.  Winthrop,  and  five  hundred  copies  to  the 
Hon.  John  W.  Daniel ;  and  for  the  purpose  of  defraying  the  expense 
Appropriation,  of  printing  the  said  attached  card,  the  sum  of  two  thousand  dollars,  or 
80  much  thereof  as  may  be  necessary,  be,  and  the  same  is  hereby,  ap- 
propriated out  of  any  money  in  the  Treasury  not  otherwise  appropri- 
ated. 
Approved,  March  3d,  1886. 


March  3. 1885.   CHAP.  839.— An  act  making  appropriations  for  the  support  of  the  Army  for  the  fiscal 
~     year  ending  June  thirtieth,  eighteen  hundred  and  eighty-six,  and  for  other  purpoees. 

Army  apjiro-  Be  it  enacted  by  the  Senate  and  Souse  of  Representatives  of  the  United 
priationsfor  the^^^  of  America  in  Congress  assemhledj  That  the  following  sums  be, 
Jo^lSe.  *  ^^^  *^®  same  are  hereby,  appropriated,  out  of  any  money  in  the  Treasury 

*        *  not  otherwise  appropriated,  for  the  support  of  the  Army  for  the  year 

ending  June  thirtieth,  eighteen  hundrod  atid  eighty-six,  as  follows : 

»  «  #  »  «  «  • 

Engineer  depot     ENGINEER  DEPARTMENT. — For  engineer  depot  at  Willets  Point,  New 
at  willets  Point.  York,  namely:  For  purchase  of  engineering  materials  to  continue  the 

S resent  course  of  instruction  of  the  Engineer  Battalion  in  their  special 
uties  of  sappers,  miners,  and  pontoniers,  one  thousand  dollars. 
For  incidental  expenses  of  the  depot,  remodeling  ponton-trains,  re- 
pairing instruments,  purchasing  fuel,  forage,  stationery,  chemicals, 
professional  books  for  library,  extra-duiv  pay  to  enlisted  men  employed 
as  artisans,  and  ordinary  repairs  and  unforeseen  expenses,  three  thou- 
sand dollars. 
For  repairing  surveying  and  other  instruments,  accumulated  in  depot 

for  want  of  means  to  repair,  two  thousand  dollars. 

•  •  «  «  •  •  • 

Approved,  March  Sd,  1885. 


March  8, 1885.  CHAP.  843.— An  act  making  appropriations  for  the  legislativB,  exeoullTe,  and  Judl- 
cial  expenses  of  the  Oovemment  for  the  fiscal  year  ending  June  thirtieth,  i»*ghtfti« 
hundred  and  eighty-six,  and  for  other  purposes. 

Legislative, ex-  Be  it  enacted  by  the  Senate  and  House  of  Representaiives  of  ike  United 
eeut&e,andjudi-  SttUes  of  America  in  Congress  assembled^  That  the  following  sums  be,  and 
dal  anpropria-  ^\^q  same  are  hereby,  appropriated,  out  of  any  money  in  the  Treasury 
^Sne  June^aJT^®*  otherwise  appropriated,  in  full  compensation  for  the  service  of  the 
igge.  ^  '  fiscfU  year  ending  June  thirtieth,  eighteen  hundred  and  eighty-eix,  for 

the  objects  hereinafter  expressed,  namely : 

Office  of  Chief    IN  THE  OFFICE  OF  THE  CHIEF  OF  ENGINEERS, — One  chief  clerk,  at 

of  Engineers.      two  thousand  dollars;  four  clerks  of  class  four;  two  clerks  of  claas 

ciMfcf'eto  three;  three  clerks  of  class  two;  three  clerks  of  class  one;  one  clerk, 

oierxs,  TO.         ^^  ^^^  thousand  dollars ;  one  assistant  messenger ;  and  two  laborers ; 

in  all,  twenty-three  thousand  two  hundred  and  forty  dollars, 

Additional  em-  And  the  services  of  skilled  draughtsmen,  civil  engineers,  and  such 
ploy6s  author>  other  services  as  the  Secretary  of  War  may  deem  necessary  may  be 
tMo,  etc  employed  in  the  office  of  the  Chief  of  Engineers  to  carry  into  effidot  the 
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yariotis  appropriations  for  rivers  and  harbors,  fortifications,  and  sur- 
▼eys  for  militarr  defenses,  to  be  paid  for  from  sach  appropriations : 
Providedf  That  the  expenditures  on  this  account  for  the  fiscal  year  end-  Provito. 
ing  June  thirtieth,  eighteen  hundred  and  eighty-six,  shall  not  exceed 
sixtv  thousand  dollars ;  and  that  the  Secretu'y  of  War  shall  each  year, 
in  the  annnal  estimates,  report  to  Congress  the  number  of  persons  so 
employed,  and  the  amount  paid  to  each, 

#  •  ♦  ♦  •     #  *  « 

PUBUC  BUILDINGS  AND  OROX7ND8, 

For  clerk  in  the  Office  of  Public  Buildings  and  Grounds,  one  thon-    clerk,  messeD- 
sand  six  hundred  dollars ;  and  for  messenger  in  same  office,  eight  han-  ger. 
dred  and  forty  dollars, 

For  the  public  gardener,  one  thousand  eight  hundred  dollars,  P  a  b  1 1  o    gar- 

For  overseer,  draughtsman,  foremen,  and  laborers  employed  in  the  dener. 
public  grounds,  t wenty-eix  thousand  dollars,  ^  ^ J^  |^ U mVa. 

For  watchman  in  Franklin  Square,  six  hundred  and  sixty  dollars,      foremui,  oto. 

For  watchman  in  Lafayette  Square,  six  hundred  and  sixty  dollars,        WAtohmen— 

For  two  day  watchmen  in  Smithsonian  Grounds,  at  six  hundred  and    Franklin 
sixty  dollars  each,  one  thousand  three  hundred  and  twenty  dollars,         *^l^a  y  e  1 1  e 

For  two  niffht-watchmen  in  Smithsonian  Grounds,  at  seven  hundred  SapAre. 
and  twenty  dollars  each,  one  thousand  four  hundred  and  forty  dollars,    Smithsonian 

For  one  watchman  for  Judiciary  Square,  and  one  for  Lincoln  Square  ^7*"''^' 
and  adjacent  reservations,  at  six  hundred  and  sixty  dollars  each,  one  Sqnu^ 
thousand  three  hundred  and  twenty  dollars. 

For  one  watchman  for  Iowa  Circle ;  one  watchman  for  Fourteenth  lowaCirol6,eto. 
Street  Circle  and  neighboring  reservations ;  one  for  Rawlins  Square  and 
Washington  Circle;  one  for  Dupont  Circle;. one  for  McPherson  and 
Farragut  Squares ;  one  for  Stanton  Place  and  neighboring  reservations ; 
one  for  Armory  Square  and  reservations  east  to  Botanic  Garden  ;  one 
for  Mount  Yemon  Square  and  adjacent  reservations ;  one  for  green- 
house at  the  nurserv,  nine  in  all,  at  six  hundred  and  sixty  dollars  each, 
five  thousand  nine  hundred  and  forty  dollars, 

For  one  nlsht- watchman  for  Armory  Square  and  reservations  east  to  Armory  Square, 
fiotanic  Garden,  at  seven  hundred  and  twenty  dollars,  eto. 

For  contingent  and  incidental  expenses,  five  hundred  dollars.  Contingent  ez> 

For  rent  of  office,  nine  hundred  dollars,  ^^iSmi  of  office. 

•  •••••• 

Approved,  March  3d,  1885. 


OHAP.  345.— An  act  making  appropriations  for  fortifications  and  other  works  of  de-     March  8, 1885. 

faaw,  and  for  the  armament  thereof  for  the  fiscal  year  ending  June  thirtieth, 

eighteen  hundred  and  eighty-six  and  for  other  purposes. 

Be  ii  enacted  hy  the  Senate  and  House  cf  Representatives  of  the  United 
States  of  Ameri'ia  in  Congress  assemhledf  That  the  sums  of  money  herein  Fortifications, 
provided  for  be,  and  the  same  are  hereby,  appropriated  out  of  any  Appropriations* 
moneys  in  the  Treasury  not  otherwise  appropriated,  namely : 

For  the  protection,  preservation,  and  repair  of  fortifications  and  other    For  protectioiL 
works  of  defense  for  the  fiscal  year  ending  June  thirtieth,  eighteen  preeenratlon.and 
hundred  and  eighty-six,  one  hundred  thousand  dollars  the  same  to  be  '^P^''^ 
expended  under  the  direction  of  the  Secretary  of  War. 

And  the  President  of  the  United  States  shall  api>oint  a  Board  of  which    Appoin  t  m  ent 
tiie  Secretary  of  War  shall  be  a  member  and  president,  to  be  composed  of  Board  to  ez- 
of  two  officers  of  the  Engineer  Corps,  two  from  the  Ordnance  Corps,  »mine  and  report 
two  officers  of  the  line  of  the  Navy,  and  two  civilians,  which  Board  ^*J^**^^* 
shall  examine  and  report  at  what  ports  fortifications  or  other  defenses  fenses  needed, 
are  most  urgently  required,  the  character  and  kind  of  defenses  best 
adapted  for  each,  with  reference  to  armament,  the  utilization  of  tor- 
pedoes, mines,  or  other  defensive  appliances,  and  for  the  necessary  and 
proper  expenses  of  said  Board  and  for  the  compensation  of  the  two  civ- 
ilians at  ten  dolUrs  per  day  while  so  employed  in  the  discharge  of  said 
doty  the  sum  of  forty  thousand  dollars  to  be  immediately  available  is    ^^„^_*  ^g.  u^ 
hereby  appropriated ;  and  the  report  of  said  Board  shall  be  transmitted  tnw^tted     to 
to  Congress  by  the  Secretary  of  War.  Congrass. 

For  tne  purchase  of  movable  submarine  torpedoes  propelled  and  con-  Submarine 
trolled  by  power  operated  and  transmitted  from  shore  stations  as  may  JJJI*''^*  torpe- 
he  reoommended  by  the  Board  of  Engineers  of  the  Army  of  the  United 
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States,  and  approved  by  the  Secretary  of  War,  fifty  thousand  dollars. 
Impioveme  n  t,     For  improvements,  competitive  test,  and  purchase  of  motors  for  mov- 
ohMe  S  motSni  *^^®  torpedoes,  twenty-five  thousand  dollars, 
for  torpedoes. 

Snbm  ar  ine  j»or  purchase  of  appliances  for  submarine  mines  for  harbor  defense 
""^**'  ten  thousand  dollars. 

Torpedoex-  For  continuation  of  torpedo  experiments  and  for  practical  instruc- 
'^TteucUoii  of  *^*^"  ^^  engineer  troops  in  the  details  of  the  service  t  wen  by  thousand 
togineer  troops,  dollars.^  •#•♦•• 

Approved,  March  3,  1885. 


March  8, 1885.   CHAP.  847.— Aji  act  to  empower  the  Secretary  of  War  to  permit  the  establishment, 
nnder  certain  conditions,  of  a  horse-railway  apon  and  over  the  island  of  Bock  Isl- 
and, and  the  bridses  erected  by  the  Uniteid  States  oonneoting  the  cities  of  Daven- 
port  and  Sock  Isumd  therewith. 

Bight  of  way  Be  it  enacted  Inf  the  Senate  and  House  of  Bepreeentaiwee  of  the  United 
«n^<«d  ^avei^  StatcB  of  America  in  Congress  assembled.  That  the  Secretary  of  War  be, 
Sshuid'str  eet^^^  he  is  hereby,  authorized  and  empowered  to  permit  the  location, 
Bailway  Com- buildinfc»  and  keeping  in  repair  upon  the  island  of  Rock  Island,  in  the 
pany  over  island  State  of  Illinois,  and  upon  the  arsenal  bridf^es  connecting  said  island 
"*d  ^^  ?brid^*  ^^*^  *^®  cities  of  Davenport,  Iowa,  and  Rock  Island,  Illinois,  in  such 
^nnecUng  wfS?  manner  as  he,  the  Secretary  of  War,  may  deem  fit,  and  so  as  to  inter- 
Davenporllowa,  fere  as  little  as  may  be  with  the  use  of  said  island  by  the  United  States 
and  Bock  Island,  for  a  national  armory  and  arsenal,  a  continaous  line  of  double  track 
^-  railway,  at  the  expense  of  the  Davenport  and  Rock  Island  Street  Rail- 

way Company  which  company  shall  have  the  privilege  of  running  their 
cars  on  and  over  the  said  railway,  at  their  own  expense,  under  such 
Begnlat  ions,  regulations  and  restrictions  as  to  times  and  manner  of  running  the  cars 
etc.,  to  be  made  and  rates  of  fare  as  the  Secretary  of  War  shall  from  time  to  time  pre- 
b^^Secretary  ofg^^^jj^.  provided,  That  the  rate  of  fare  for  employees  of  the  United 
Proviso.  States  at  the  Rock  Island  Arsenal  from  Rock  Island  and  MoUue,  in  Illi- 

Bates  of  fkre  as  nois,  and  from  Davenport,in  Iowa  to  the  arsenal  shall  not  exceed  two  and 
IT  i^JS^ft'^^'  of  one-half  cents  for  one  passenger  for  one  way  :  Provided,  furtkeTf  That 
ProptM  ^'  to  *^®  ^^^  ^^  ^*^®  ^^*^^  "^'  exceed  two  and  one-half  cents  for  one  passen- 
other  passengers.  S^^  for  one  way  during  the  hours  from  six  until  seven  o'clock  in  the 
Secretary  of  mominff  and  from  five  until  seven  o'clock  in  the  evening.  The  Secre- 
"War  m  ay  re-  tary  of  War  is  empowered  to  suspend  or  revoke  this  privilege,  and  to 
Secretion''  remove  said  railway  at  any  time  in  his  discretion. 

Begnlationsfor     Sec.  2.  That  the  Secretary  of  War  is  empowered  to  establish  and  en- 
collecting  and  ac-  foree  such  rules  and  regulations  as  he  may  deem  fit  for  collecting  from 
ooun  tin  g  for  g^id  railway  company  and  for  holding,  expending,  and  accounting  to 
wmpiSy^to   b^sa*^  Davenport  and  Rock  Island  Street  Railway  Company  for  the 
made  by  Secre-  moneys  required  for  and  expended  in  carrying  out  the  provisions  of  sec- 
tary of  war ;  his  tion  one  of  this  act ;  and  the  decision  of  the  Seoretarv  of  War  as  to  the 
dMision  to  befi-  amount  of  moneys  required  therefor  shall  be  final  and  binding  on  said 
railway  company. 
Ii^ary,  etc.,  to     Sec.  3.  That  if  any  person  or  persons  shall  willfally  and  unneceesa- 
•ny  proDcrty  or  jjiy  obstruct  or  impede  the  passage  on  or  over  said  railway,  or  any  part 
obstructinji^a^  thereof,  or  shall  injure  or  destroy  the  cars  or  any  property  belonging 
mudemeanor.       to  said  company,  the  person  or  persons  so  ofiending  snail  forfeit  and  pay 
Penalty.  ^^^  every  such  ofiense  the  sum  of  twenty  dollars  to  said  Davenport  and 

Rock  Island  Street  Railway  Company,  and  shall  remain  liable,  in  addi- 
tion  to  said  penalty,  for  any  loss  or  damage  occasioned  by  his,  her, 
or  their  acts  as  aforesaid ;  and  that  the  suits  therefor  may  be  had  in  the 
Proviso,  courts  of  the  United  States  having  jurisdiction :  Provided,  That  thia 

clause  and  penalty  shall  not  apply  to  or  restrict  or  afiect  in  any  way 
the  officers  or'  employees  of  the  United  States  Government  on  said 
island  in  any  act  or  theirs  for  the  maintenance  of  ^ood  order  on  and  for 
enforei  ng  the  rules  and  regulations  pertaining  to  said  bridges  and  island^ 
and  for  enforeing  the  regulations  of  the  Secretary  of  War  for  the  gov- 
ernment of  said  railway  thereon. 
Approved,  March  3d,  1885. 
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CHAP.  356. — An  act  to  aathorize  th«  ooDfltraotion  of  a  bridge  across  the  lOsi^ippi     Maroh  8, 188S. 

SlTor  at  Book  Island,  IlUnois,  and  Davenport,  Iowa,  and  to  estableah  it  as  a  poet- 

route. 

Be  it  enaaUd  by  ike  Senate  and  House  of  Sepreaentativee  of  the  United  States  Davenport  and 
of  America  in  Congress  assemhledf  That  it  shall  be  lawfal  for  the  Daven-  Rock  island 
IK)rt  and  Rock  lalaDd  Bridge  Company,  a  corporation  duly  created  and  Bridge  Company 
organized  under  the  laws  of  the  State  of  Iowa,  to  bnild  a  bridge  across  bridge  aoroMthe 
the  Mississippi  River  at  Rock  Island,  Illinois,  and  Darenport,  Iowa,  asMississippl 
may  accommodate  the  Moline,  Rock  Island  and  Southern  Railroad,  a  BiveratBooklsl- 
corporation  duly  organized  under  the  laws  of  the  State  of  Illinois,  on  ^^*  ^;*  ,  •jj 
the  east  side  of  said  river,  and  the  Davenport,  Iowa  and  Dakota  Rail-  ^»^«»P«rt.io^^ 
road,  a  corporation  created  under  the  laws  of  the  State  of  Iowa,  on  the 
west  side  of  said  river,  and  for  the  accommodation  of  any  railroads  that  \ 

are  or  may  hereafter  oe  built,  and  to  lay  over  said  bridge  a  railroad 
track  for  the  more  perfect  connection  of  any  railroad  or  railroads  that 
are  or  may  be  constructed  to  the  said  river,  on  either  side  thereof,  at 
or  oppoeite  said  point,  under  the  limitations  and  provisions  hereinafter  p^^,^^ 
provided :  Provided,  That  Congress  may  at  any  time  prescribe  such  xoll. 
rules  and  regulations  in  regard  to  toll  and  otherwise  as  may  be  deemed 
reasonable. 

Sec.  2.  That  said  bridge  shall  be  built  with  a  draw,  so  as  not  to  im-    Draw, 
pede  the  navigation  of  said  river ;  said  draw  shall  be  a  pivot-draw, 
over  the  channel  of  said  river  usually  navigated,  and  with  spans  giv- 
ing a  clear  width  of  water-way  of  not  less  than  two  hundred  feet  on 
each  side  of  the  central  or  pivot  pier  of  the  draw,  and  the  next  adjoin- 
ing span  or  spans  shall  give  a  clear  width  of  water-way  of  not  less 
than  three  hundred  feet,  and  said  spans  shall  not  be  less  than  three 
hundred  feet,  and  said  spans  shall  not  be  less  than  ten  feet  above 
extreme  high- water  mark  and  not  less  than  thirtv  feet  above  low- 
water  mark,  measured  to  the  bottom  chord  of  the  bridge,  and  the  piers 
of  said  bridge  shall,  as  nearly  as  practicable,  be  parallel  with  the  current 
of  said  river :  Provided^  That  said  draw  shall  always  be  opened  promptly    Protito.   • 
upon  reasonable  signal ;  and  said  company,  or  its  successors  and  assigns,     Signals, 
shall  at  all  proi>er  times  keep  and  maintain  all  pr(»per  lights  on  said    Lights. 
bridge  during  nights,  so  that  its  presence  may  always  be  noticed  by 
vessels  and. craft  navigating  the  cnannel  of  said  river.    And  all  plans    Phuis,  etc.,  to 
for  the  construction  of  said  bridge  and  approaches  thereto  must  first  be  he  approved  by 
submitted  to  the  Secretary  of  War  for  his  approval,  and  when  the  same  ^|^'®  ^'^ 
shall  be  approved  by  said  Secretary  the  work  thereon  may  be  commenced 
and  prosecuted  to  completion:  And  provided  furihert  That  said  bridge    Proviso, 
shall  be  constructed  with  such  aids  to  the  passage  of  said  bridge,  in  A^iij^l^""*^ 
the  form  of  booms,  dikes,  piers,  or  other  suitable  and  proper  structures  °'  bridge. 
for  confining  the  now  of  water  to  a  permanent  channel  and  for  the 
raiding  of  rafts,  steamboats,  and  other  water-craft  safelj^  through  the 
draw  and  raft  spans,  as  the  Secretary  of  War  shall  prescribe  and  order, 
to  be  constructed  and  maintained  at  the  expense  of  the  company  own- 
ing said  bridge :  And  protfided  j^rther,  That  said  bri<]^e  shall,  as  nearly    Proviio. 
as  may  be,  be  constructed  at  Hght  angles  with  said  river  or  the  current    '^y  ''^i*'^*'** 
thereof:  And  ^provided  further^  That  any  change  in  the  mode  of  con-  JJ*J**  ^^  ®"^ 
stniction  of  said  bridge  shall  be  first  submitted  to  the  said  Secretary    proviso. 
for  his  approval,  and  when  approved  the  said  company  may  then  pro-     Changes  In  oon- 
ceed  with  the  construction  according  to  said  change :  And  provided  station. 
fitrtker,  That  if  said  bridge,  when  constructed,  shall,  in  the  opinion  of    ]B?2r**^*navlga. 
the  Secretarv  of  War,  be  a  substantial  obstruction  to  the  navigation  of  tion  to  be  pre- 
said  river^  the  said  Secretary  shall  require  said  company  to  change  the  served, 
oonstmction  thereof  so  as  to  avoid  any  serious  and  substantial  obstruc- 
tion to  the  navigation  of  said  river,  at  the  expense  of  the  owners  of 
said  bridge. 

Sxc.  3.  That  the  bridge  hereby  authorized  shall  be  a  lawful  structure,    Poet-roate,  and 
and  shall  be  a  post-route,  upon  which  no  higher  charge  shall  be  made  a  lawftil  stmot- 
for  the  transportation  of  the  mails  of  the  United  States,  and  the  troops  ^"^• 
and  munitions  of  war,  or  for  passengers  or  freight  passing  over  said 
bridge,  than  the  rate  pier  mile  paid  to  railroads  and  transportation  com- 
panies leading  to  said  bridge. 

Sxc.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge    All  railroad 
shall  have  and  be  entitled  to  equal  rights  and  privileges  relative  to  the  comp  &  n  ies  ao- 
panage  of  railway  trains  or  cars  over  the  same,  and  over  the  approaches  ^^^     e  q  a  al 
thereto,  upon  payment  of  reasonable  compensation  for  such  use ;  and    ^ 
in  eaoe  the  owner  or  owners  of  said  bridge  and  the  several  railroad  corn- 
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Secretary  of  panies,  or  any  one  of  them,  desiring  snoh  ose  shall  fail  to  agree  upon 

oaM  of  dlMsrM-  ^^^  ^^^  ^'  •'*™*  ^  ^®  P*^^»  *"^  ^P®^  "*'**  *^^  conditions  to  which 
mentaetoamoimt  ^^^^  shall  conform  in  using  said  bridge,  all  matters  at  issae  between 
to  be  paid.  them  shall  be  decided  bv  the  Secretary  of  War,  upon  a  hearing  of  the 

allegations  and  proofs  of  the  parties :  Provided,  That  the  provisions  of 
Proviao.  section  three  in  regard  to  charges  for  passengers  and  freight  across  said 

bridge  shall  not  govern  the  Secretary  of  War  in  determining  any  ques- 
tion arising  as  to  the  sum  or  sums  to  be  paid  to  the  owners  of  said 
bridge  by  said  companies  for  the  use  of  said  bridge, 
tati^'^^f^'^^t^     ®"^'  ^'  '^^^^  ^^^  *®*  ^^*^^  ^®  subject,  except  as  above  mentioned,  to 
oonsSoot  bridge  ^^®  limitations  and  provisions  of  an  act  entitled  "An  act  to  authorize 
at  Clinton,  lova.  the  construction  of  a  bridge  across  the  Mississippi  River  at  or  near  the 
1872,  vol.  17,  oh.  town  of  Clinton,  in  the  State  of  Iowa,  and  other  bridges  across  said 
78t  P*  M-  river,  and  to  establish  them  as  post-roads,"  approved  April  first,  eight- 

een hundred  and  seventy-two. 
Spedfiedrlct^     guQ,  g.  That  the  right  tO  alter,  amend,  or  repeal  this  act  is  hereby 
StateaieBerTedr  ^^P^ssly  reserved ;  and  the  right  to  require  any  changes  in  such  struct- 
ure, or  its  entire  removal,  at  the  expense  of  the  owners  thereof,  when- 
ever Congress  shall  decide  that  the  public  interest  requires  it,  is  also 
expressly  reserved. 
Approved,  March  3,  1685. 


Maroh  8, 1886.    CHAP.  358.— An  act  to  give  the  aaeent  of  Cmigress  to  the  oonstmotion  of  a  railroad 

bridge  by  the  Eaat  and  1  •       .- 

and  Caney  Fork  rivers. 


bridge  by  the  Eaat  and  Middle  Tennoaeee  Rulroad  Company  over  iJie  Cumberland 
ICa     -"-•"" 


V  ^     A  'kjrtA      ^  ^^  enoofed  ky  the  Senate  and  Hovse  of  Bepresentativee  of  the  UnUed 
die    '^fnnelSBe '^^  of  America  in  Congrese  aesembled,  That  the  East  and  Middle  Ten- 
Bailroad  Compa-  nessee  Railroad  Company  be,  and  is  hereby,  authorized  to  construct  and 
ny  to  oonetruct  maintain  a  bridge,  and  approaches  thereto,  over  the  Cumberland  River 
bridge  over  the  ^fj  the  most  accessible  point  in  or  near  the  corporate  limits  of  Carthage^ 
RivMT  af  or  near^^^^°^3^  ^^  Smith,  and  State  of  Tennessee.    Said  bridge  shall  be  con- 
Carthage,  Tenn.  struct'ed  to  provide  for  the  passage  of  railroad  trains  and  wagons  and 
travelers  across  said  river. 
Post-ronte,  and     S£C.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  limi- 
lawfU  Btmctnre.  tations  shall  be  a  lawful  structure  and  shall  be  recognized  and  known 
as  a  post  route;  and  it  shall  enjoy  the  riffhU  and  privileges  of  other 
Prwito  as   to  post  roads  in  the  United  States :  Provided,  That  the  United  States  may 
postal  telegraph,  construct  a  postal  telegraph  over  said  bridge  without  charge  therefor. 
Contlnnous     guc,  3.  That  if  said  bridge  shall  be  made  with  unbroken  and  coutin- 
'^*^'^*  uous  spans,  the  spans  thereof  shall  not  be  less  than  one  hundred  and 

sixty-foar  feet  in  length  in  the  clear,  and  the  main  span  shall  be  over 
the  main  channel  of  the  river.    The  lowest  part  of  the  superstructure 
of  said  bridge  shall  be  at  least  thirty-four  feet  above  extreme  high- 
water  mark,  as  understood  at  the  point  of  location,  and  the  bridge  shall 
be  at  right  angles  to  and  its  piers  parallel  with  the  current  of  the  river : 
jT^*^^.j,  •     Provided,  That  if  the  same  shall  be  constructed  as  a  draw-bridge,  the 
iJraw-bridge.    d^n^  qj.  pivot  shall  be  over  the  main  channel  at  an  accessible  point, 
and  the  spans  shall  not  be  less  than  one  hundred  and  sixty  feet  in  the 
clear,  and  the  piers  of  said  bridge  shall  be  parallel  with  and  the  bridge 
itself  at  right  angles  to  the  current  of  the  river,  and  the  spans  shall 
not  be  less  than  ten  feet  alK)ve  extreme  high- water  mark,  as  understood 
at  the  point  of  location,  to  the  lowest  part  of  the  superstructure  of 
tT^^^'  said  bridge:  Provided aho,  That  the  said  draw  shall  be  opened  promptly 

nil  ^y  ®*^^  coi-poration,  upon  reasonable  signal  for  the  passage  of  boats  ; 

and  said  corporation  shall  maintain,  at  its  own  expense,  from  sunset 
till  sunrise,  such  lights  or  other  signals  on  said  bridge  as  the  Light  Houae 
tlon?        ^^       ^^^'^  8^*1^  prescribe,  and  shall  also  place  and  maintain  such  sheer 
booms  and  other  guides  necessary  for  the  safe  passage  of  vessels  and. 
^  other  water-craft  as  may  be  required  by  the  Secretary  of  War.    No 

tlon' to  be 'pre- ^^^?®  ®***^^  ^  erected  or  maintained  under  the  authority  of  this  act 
served.  whicn  shall  at  any  time  substantially  or  materially  obstruct  the  firee 

navigation  of  said  river ;  and  if  any  bridge  erected  under  snch  authority 
shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct  such  navigation, 
he  is  hereby  authorized  to  cause  such  chanse  or  alteration  of  saidoridge 
to  be  made  as  will  effectually  obviate  such  obstruction ;  and  all  such 
alterations  shall  be  made  and  all  such  obstructions  be  removed  at  the 
expense  of  said  corporation;  and  in  case  of  any  litigation  arising  from 
any  obstruction  or  alleged  obstruction  to  the  f^e  navigation  of  said  river 
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caased  or  alleged  to  be  caused  by  said  bridge,  the  case  may  be  brought 
in  the  circuit  court  of  the  United  States  ofthe  middle  district  of  Ten- 
nessee in  which  any  portion  of  said  obstruction  or  bridge  may  be  located, 
or  in  the  circuit  court  of  the  State  of  TennesBee  for  that  circuit :  Provided  Prooito. 
further^  That  nothing  in  this  act  shall  be  so  construed  as  to  repeal  or 
modify  any  of  the  provisions  of  law  now  existing  in  reference  to  the 
protection  of  the  navigation  of  rivers,  or  to  exempt  this  bridge  from  the 
operations  of  the  same :  And  provided  further  ^  That  the  right  is  reserved  PtoWm. 
to  regulate  tolls  and  freights  over  said  bridge. 

Sec.  4.  That  any  bridge  authorized  to  be  constructed  under  this  act  t-^^iu  "ff* 
shall  be  built  and  located  under  and  subject  to  such  regulations  for  the  nMrvedT* 
security  of  navigation  of  said  river  as  the  Secretary  of  War  shall  pre- 
scribe ;  and  to  secure  that  object  the  said  corporation  shall  submit  to  the 
Secretary  of  War,  for  his  examination  and  approval,  a  design  and  draw-  k©  JlS^ttSS  to 
ings  of  the  bridge,  and  a  map  of  the  location,  giving,  for  the  space  of  g^r^tftryofWar 
one  mile  above  and  one  mile  below  the  proposed  location,  the  topog-  for  approval 
raphy  of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water, 
the  direction  and  strength  of  the  currents  at  all  staffes,  and  the  sound- 
ings, accurately  showing  the  bed  of  the  stream,  the  location  of  any 
otner  bridge  or  bridges^  and  shall  frirnish  such  other  information  as 
may  be  required  for  a  fall  and  satisfactory  understanding  of  the  sub- 
ject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved 
Dv  the  Secretary  of  War  the  bridge  shall  not  be  built ;  and  shoiud  any 
change  be  made  in  the  plan  of  said  bridge  during  the  prosrees  of  con- 
struction, such  change  snail  be  subject  to  the  approval  of  tne  Secretary 
of  War. 

Sbc.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  o/lSuS^StStll! 
expressly  reserved ;  and  the  right  to  require  any  changes  in  said  struct-  reserved. 
nre,  or  its  entire  removal,  at  the  expense  ofthe  owners  thereof,  when- 
ever Congress  shall  decide  that  the  public  interest  requires  it,  is  also 
expressly  reserved. 

Sbc.  6.  That  the  East  and  Middle  Tennessee  Railroad  Company  is  &*>°«  oompany 
hereby  also  authorized  to  construct  a  railroad  bridge  over  the  Caney  ^r idee'  over 
Fork  River  at  such  point  between  the  month  of  said  river  and  thecaney  Fork 
BaiTalo  Valley  as  may  be  necessary  in  the  building  of  their  road,  sub-  Biver  between 
ject  to  the  provisions  and  limitations  contained  in  the  preceding  sec-  S?**y^i°*  ^°u" 
***^^-  ject  to  pwsedln j 

Approved,  March  3d,  1885.  fimitations. 


CRAP.  SM.—An  act  making  appropriationa  to  eapply  defloieneiee  in  the  appropria-     March  8,  1886. 

tions  for  the  fiscal  year  ending  June  thirtieth,  eighteen  hnndred  and  eighty-nve, 

and  for  five  yean,  and  for  other  pnrpoeea. 

Be  it  enacted  by  the  Senale  and  House  of  Eepreseniatives  of  the  United    Deficiency  ap- 
Statee  of  America  in  Vongreee  aaeemhled^  That  the  following  sums  be,  and  propriation    for 
the  same  are  hereby,  appropriated,  out  of  any  money  in  the  Treasury  {^^s^^^a  ^ 
not  otherwise  appropriated,  to  supply  deficiencies  in  the  appropriations  prior  yeara. 
for  the  fiscal  year  eighteen  hundred  and  eighty -five,  and  for  other  ob- 
jects hereinafter  stated,  namely : 

The  Attorney  General  of  the  United  States  is  required  to  investigate  Attorney-Gen- 
the  judgments  and  awards  against  the  United  States  arising  under  an  Sfjl-^j-Sl  ?' j*? 
act  of  Congress  entitled  **  an  act  to  aid  in  the  improvement  of  the  Fox  ^  ent^  etc. 
and  Wisconsin  Rivers  in  the  State  of  Wisconsin"  approved  March  axainat '  Unitei 
third  eighteen  hundred  and  seventy-five,  and  to  repoit  to  Congress  at  States,  arising 
its  next  seesion  whether  the  liability  of  the  United  States  therefor  ie^SJ^L  tSg  *R; 
established  and  what  amount  is  Justly  due  thereon.  fg  ch.  166  p*.  606, 

••*•*••  and  'report    to 

Congress. 
BUILDING  Am)  GROUNDS  IN  AND  AROUND  WASHINGTON.  ,   Public     build- 

ings and  gronnda. 

For  improving,  care,  and  maintenance  of  various  reservations  seven  care°eto^  of  rS^ 
thousand  dolTars  errations. 

For  care  and  repair  of  and  refbmishing  the  Executive  Mansion,  ten  Executive 
thousand  doUars.  Mansion. 

For  ftael  for  the  Executive  Mansion  and  greenhouses,  five  hundred  ntf^**  'llMsio^ 
doUars.  and  greenhouses 
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Increase  of     Increasinff  the  water  supply  ofWashingtOD,  District  of  Colombia: 

WauBhTnffton  ^®'  co™pl®t>ng  payment  for  land  taken  for  a  reseryoir  under  the  act  to 

D  Q,        ^       '  inoreaee  the  water  eapply  of  the  city  of  Washinfton.  and  for  other  por- 

in  1882,  vol.  22,  poses,  approved  July  fifteenth,  eighteen  hundred  and  eighty-two,  in  ad- 

oh.  294,  p.  168.      dition  to  a  like  amount  appropriated  for  the  same  purpose  bv  act  of  July 

seventh,  eighteen  hundred  and  eighty-four,  eighty-seven  thousand  five 

Provito,  hundred  dollars :  Provided,  That  this  appropriation  shall  be  subject  to 

the  same  provisions  and  restrictions  named  in  said  act  of  July  fifteenth, 

eighteen  nundred  and  eighty-two. 

#  •  •♦  •  «»  « 

Bock   Island     For  Rock  Island  bridge,  Rock  Island,  Illinois,  eighteen  hundred  and 
£d  ^^^^  ^^'  ©ighty-^'w^o  and  prior  years,  forty-eight  dollars. 

pVeservation     For  preservation  and  repair  of  fortifications,  eighteen  hundred  and 
ttd  repair  of  for-  eighty-two  and  prior  years,  two  hundred  and  ten  dollars, 
tifioatfons.  ^*'*  &*'•'  •  •  •  • 

Approved,  March  3,  1885. 


March  8, 1885.    CHAP.  380.— An  act  making  appropiiations  for  sundry  cItU  expenses  of  the  Oovem- 

■ ment  for  the  fiscal  year  ending  Jane  thirtieth,  eighteen  hundred  and  eighty>aiz, 

and  for  other  purposes. 

Appropriations  Be  it  enacted  by  the  Senate  and  H<mee  of  Bmreaentativee  of  the  United 
for  sundnr  civil  States  of  America  in  Congress  ass^>mbledf  That  the  following  sums  be,  and 
S5Sg*Jnn7  3?  *^®  ®*™®  *"*  hereby,  appropriated  for  the  obiects  hereinafter  expressed 
1886.  '  for  the  fisc^  year  ending  June  thirtieth,  eighteen  hundred  and  eighty- 

six,  namely : 

•  •«•••• 

Hartford  and  That  the  Secretary  of  the  Treasury  is  hereby  authorized  to  issue  a 
^rtatimi  c^*^  warrant  in  favor  of  the  Hartford  and  New  York  Transportation  Com- 
pany, payment  V^^J  ^^r  the  sum  of  six  thousand  four  hundred  and  seventy-nine  dollars 
to.    '  and  thirty-two  cents,  which  sum  is  hereby  reappropriated,  being  the 

amount  appropriated  for  said  Hartford  and  New  York  Transportation 
Company  under  the  act  approved  July  seventh,  eighteen  hundred  and 
^^mphletlawa,  eighty-four,  making  appropriations  for  sundry  civil  expenses  of  the 
J2?^f^J^"  Government  for  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred 
S24.  '    *  and  eighty-five,  and  for  other  purposes,  and  now  unpaid. 

Pr^e^on^etc.,      FOR  THE   PROTECTION   AND  IMPROVEMENT    OP   THE   YeLLOWSTONS 

NationiU^^k"^  NATIONAL  PARK :  For  every  purpose  and  object  necessary  for  the  pro- 
tection, preservation,  and  improvement  of  the  Yellowstone  National 
Park,  including  compensation  of  superintendent  and  employees,  forty 
thousand  dollars,  two  thousand  dollars  of  said  amount  to  be  paid  an- 
nually to  a  superintendent  of  said  park,  and  not  exceeding  nine  hun- 
dred dollars  annually  to  each  of  ten  assistants,  all  of  whom  shall  be 
appointed  by  the  Secretary  of  the  Interior  and  reside  continuously  in 
the  park,  and  whose  duty  it  shall  be  to  protect  the  game,  timber,  and 
objects  of  interest  therein ;  the  balance  of  the  sum  appropriated  to  be 
expended  in  the  construction  and  improvement  of  suitable  roads  and 
bridges  within  said  park,  under  the  supervision  and  direction  of  an  en- 
gineer officer  detailed  by  the  Secretary  of  War  for  that  purpose. 

Bnildings   and  BUILDINGS  AND  GROUNDS  IN  AND  AROUND  WASHINGTON, 

grounds,    wash- 
uiffton,  I).  C. 

Improvement     For  the  improvement  and  care  of  public  grounds  as  follows : 
and  care  of  puh-     For  improvement,  care,  and  maintenance  of  grounds  south  of  tbe 
uc  grounds.         Executive  Mansion,  six  thousand  dollars. 
Items.  For  ordinaiy  care  of  greenhouses  and  nursery,  two  thousand  dollara. 

For  improving  reservation  on  South  Carolina  avenue,  betweenFourih 
and  Sixth  streets  east,  one  thousand  five  hundred  dollars. 
For  ordinary  care  of  Lafayette  Square,  one  thousand  dollars. 
For  ordinaiy  care  of  Franklin  Square,  one  thousand  dollars. 
For  care  and  improvement  of  reservation  numbered  three  (Monument 
Qrounds),  one  thousand  dollars. 

For  continuing  improvement  of  reservation  numbered  seventeen,  and 
site  of  old  canal  northwest  of  same,  ten  thousand  dollars :  Provided, 
That  no  part  thereof  shall  be  expended  upon  other  than  property  be- 
longing  to  the  United  States. 
I^r  repair  of  iron  fences,  five  hundred  dollars. 
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For  manare,  and  hauling  the  same,  five  thousand  dollars. 

For  painting  iron  fences,  vases,  lamps,  and  lamp  posts,  two  thoosand 
dollars. 

For  purchase  and  repair  of  seats,  one  thousand  dollars. 

For  purchase  and  repair  of  tools,  two  thousand  dollars. 

For  trees,  free-stakes,  lime,  whitewashing  and  stock  for  nurserj, 
three  thousand  dollars. 

For  removing  snow  and  ice,  one  thousand  dollars. 

For  flower-pots,  twine,  haskets,  and  lycopodium,  one  thousand  dol- 
lars. 

For  care,  construction,  and  repair  of  fountains  in  the  public  grounds, 
one  thousand  five  hundred  dollars. 

For  abating  nuisances,  five  hundred  dollars. 

For  improving,  care,  and  maintenance  of  various  reservations  twelve 
thousand  dollars. 

For  improvement,  maintenance  and  care  of  Smithsonian  Qrounds, 
five  thousand  dollars. 

To  complete  improvement  of  Washington  Circle  including  removal 
of  fence,  two  thousand  dollars,  the  same  to  be  immediately  available. 

For  repairs  and  fuel  at  the  Executive  Maosion,  as  follows :  B  xeoative 

For  care  and  repair  of  and  refurnishing  the  Executive  Mansion,  in-  Mansion, 
dading  four  thousand  dollars  for  new  roof,  sixteen  thousand  dollars. 

For  fuel  for  the  Executive  Mtusion  and  greenhouses,  three  thousand 
dollars. 

For  care  and  necessary  repair  of  greenhouses,  four  thousand  dollars. 

For  uqhting  the  Executive  Mansion  and  public  grounds:    Lighting Sxee. 
For  eas,  pay  of  lamp-lighters,  gas-fitters  plumbers,  gas  fitting  and  ntive  Mansion 
plumbing,  purchase  and  erection  of  lamps  and  lamp  posts,  purchase  of  Ji^^  n  b  l  it> 
matches,  and  for  repairs  of  all  kinds ;  fuel  and  lights  for  office,  stables,  ^^ 
watchmen's  lodges,  and  for  the  greenhouses  at  the  nursery,  fifteen  thou- 
sand dollars :  Provided^  That  for  each  six-foot  burner  not  connected  with    Provi$o. 
a  meter  in  the  lamps  on  the  public  grounds  no  more  than  twenty-two 
dollars  shall  be  paid  per  lamp  for  gas,  including  lighting,  cleaning,  and 
keeping  in  repair  the  lamns,  under  any  expenditure  provided  for  in  this 
act;  and  authority  is  hereby  given  to  substitute  other  illuminating  ma- 
terial for  the  same  or  less  price,  and  to  use  so-much  of  the  sum  hereby 
appropriated  as  may  be  necessary  for  that  purpose. 

For  repair  of  water-pipes  and  fire-plugs:  For  repairing  and    Bepsir  of  wa- 
extending  water-pipes,  purchase  of  apparatus  to  clean  them,  and  clean-  ^^  oT^nrinn' 
ing  the  springs,  and  repairing  and  renewing  the  pipes  to  the  same  that  ^^o. 
eupply  the  Capitol,  the  Executive  Mansion,  and  tne  building  for  the 
State,  War  and  Navy  Departments,  two  thousand  five  hundred  dollars. 

For  telegraph  to  connect  the  Capitol  with  the  Depart-  nTOSlT^nDitoi 
mbmts-and  Government  Printing  Office:  For  care  and  repair  of  i^^ci  Depnrt- 
the  same,  one  thousand  two  hundred  and  fifty  dollars.  menta. 

For  the  building  for  the  State,  War,  and  Navy  Departments :  -.^'^^"BK    '®  F 
For  continuing  the  construction  of  the  walls  and  floors  of  the  several  ^^  Dep»?fc- 
stories  of  the  west  and  center  wings,  and  for  each  and  every  purpose  ment. 
connected  with  the  construction  or  the  building  including  tne  rent  of 
necessary  office  room,  four  hundred  thousand  dollars. 

Washington  Monument  :  For  completion  of  the  Washington  Mon-    Washington 
ument,  namely :  For  iron  work  of  stairs  and  platforms  and  elevator  lonnment. 
fronts,  engine-house  and  approaches,  insertion  of  presentation  blocks, 
cementing  interior  walls,  paving  floor  and  covering  drum  pit,  closures 
of  doorways,  doors  and  passages,  change  in  elevator  car  and  machinery, 
new  boiler-house  and  boiler,  office  expenses,  including  rent  of  necessary 
office-rooms,  and  for  each  and  every  purpose  connected  with  the  com- 
pletion of  the  monument,  seventy-five  thousand  dollars,  to  be  expended 
under  the  direction  of  the  Joint  commission  created  by  the  act  of  August    1878,  toL  19,  oh. 
second  eighteen  hundred  and  seventy-six.  ^^*  P*  ^^' 

Yoretown  Monument  :  That  not  exceeding  five  thousand  dollars  of  TorktownMon- 
the  unexpended  balance  of  the  appropriation  for  the  erection  of  the  York-  ^nnent 
town  Monument  may  be  expended  under  the  direction  of  the  Secretary 
of  War,  for  the  erection  of  an  iron  railing  around  said  monument. 

Survey  of  northern  and  northwestern  lakes  :  For  print!  og  and  Sorvey of nortti- 
issuing  chwts  for  use  of  navigators,  and  electrotyping  copper  plates  for  ^torn  lakelk 
chart  printing,  three  thousand  dollars. 

•  •••••» 

Approved,  March  3,  1885. 
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RESOLUTIONS. 

December  18,     [No.  2.]  Joint  reBoIaiion  in  relation  to  the  ceremonies  to  be  anthorized  upon  tbe 
1884.  completion  of  the  Washington  Monument. 

Besolred  ly  the  Senate  and  House  cf  Bepresentatives  of  the  United  States 
Washington  of  America  in  Congress  assembled,  That  the  Secretary  of  the  Treasury  is 
Monoment.  hereby  directed  to  cause  to  be  executed  in  the  Bureau  of  Enj^aving 

Printing  cards  and  Printing  8uch  suitable  cards  of  invitation  as  may  be  prescribed  by 
^^mphleTiawi  *^®  commission  appoint«>d  by  the  joint  resolution  of  May  thirteenth, 
48th  Cong.,   ist  eighteen  hundred  and  eighty-foar,  to  make  arrangement  for  suitable 
sess.,  p.  272.         ceremonies  upon  the  completion  of  the  Washington  Monument,  and  the 
4a¥*'^*'w°^*F  h*  Public  Printer  is  directed  to  print  such  necessary  programmes  and 
JJJJy^l  iggj;®    cards  as  may  be  required  by  said  commission .    And  the  ceremonies  pro- 
Additional  ap-  vided  for  by  said  commission  shall  take  place  on  the  twenty-first  day 
propriation.         of  February,  anno  Domini  eighteen  hundred  and  eighty-five.    And  to 
defray  the  expense  incurred  under  the  provisions  of  said  joint  resolu- 
tion the  additional  sum  of  seven  thousand  five  hundred  dollars,  or  so 
much  thereof  as  may  be  necessary^  is  hereby  appropriated  out  of  any 
money  in  the  Treasury  not  otherwise  appropriated. 
Approved,  December  18th,  1884. 


Tebmary  18,1885.  [Ko.  10.]    Joint  resolution  extending  the  permission  granted  Mi^Jor  William  Lndlov 

-     by  the  act  of  February  twenty-eighth,  eighteen  hundred  and  eighty-three  to  accept 

a  civil  position. 

Besolved  by  the  Senate  and  House  of  Representatives  of  the  United  States 

Major  yijham  ^j-  jmerioa  in  Congress  assembled ,  That  the  permission  granted  to  Major 

iSmit*  of  time  William  Ludlow,  corps  of  engineers,  United  States  army,  to  accept  a 

extended  for  fill-  civil  position  in  the  service  of  the  city  of  Philadelphia,  without  a  for- 

Ine  civil  portion,  feiture  of  his  militarv  commission  until  the  first  day  of  April  eighteen 

1^*^811     "^  ^**'  ^^''dred  and  eighty-five  by  the  provisions  of  a  joint  resolution  approved 

^^'  February  twenty-eighth,  eighteen  hundred  and  eighty-three,  is  hereby 

Proviso,  extended  for  the  period  of  one  year :  Provided  however ,  That  said  Ludlow 

shall  not  receive  m>m  the  United  States  any  pay  or  allowance  whatever 

during  the  said  period. 

Approved  February  13th,  1885. 
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FORTIFICATIONS,  ETC. 


APPENDIX  No.  I. 


BJSFOBT  OF  CAPTAIN  W.  B.  BIXBY,   C0BP3  OF  EN0INEBB3,  FOB  \THB 
FISCAL    TEAB   ENDING  JUNE  30,    1885. 

United  States  ENaiNBSB  Offioe, 

Wilmingtany  N.  O.y  July,  1885. 
Genebal  :  I  have  the  honor  to  sabmit  herewith  my  reports  apon  the 
fortification  work  with  which  I  have  been  connected  daring  the  fiscal 
year  ending  Jane  30, 1885. 

Very  respectfally,  year  obedient  servant, 

Wm.  H.  Bixbt, 
Captain  of  Engineers^  U.  S.  A. 
The  Ohtbf  of  Bnoineebs,  IT.  S.  A. 


PBEPABATION    of    BEPOBT    upon    mVBSTiaATIONS    IN    EUBOPB    IN 

1881-'82. 

From  20th  Angast,  1881,  antil  10th  Jane,  1882, 1  was  in  Barope  on- 
der  orders  to  obtain  information  in  relation  to  tarrets^  armor-plates,  and 
the  moanting  and  maneavering  of  gaus  of  large  caliber.  Daring  that 
time  I  sent  to  year  ofQce  varioas  manascript  reports  apon  varioas  indi- 
vidaal  portions  of  the  sabjects  investigated.  After  my  return  I  sabmit- 
ted  a  preliminary  report  dated  29th  September,  1882,  in  which  I  stated 
that  I  hoped  at  an  early  date  to  present  the  whole  information  in  the 
shape  of  a  single  comprehensive  report. 

H  By  direction  from  year  office  to  the  Board  of  Engineers,  by  yoar  let- 
ter of  date  11th  Jaly,  1882,  the  Board  of  Engineers  returned  to  me  for 
revision  and  completion  my  partial  reports  above  alluded  to,  amounting 
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to  about  440  pages  of  foolscap  manuscript,  60  figures,  30  large  tracings, 
76  plates,  and  two  large  albums  of  photographs,  without  counting  any 
of  the  printed  matter  transmitted  by  me  from  abroad.  Besides  this  I 
had  an  almost  equal  amount  of  manuscript  notes,  descriptions^  and 
tracings  of  English  turrets  and  forts,  which  I  had  never  submitted  for 
want  of  time  to  put  them  in  proper  shape  for  transmission  to  your  office. 

Progress  upon  my  report  was  entirely  prevented  from  July,  1882,  un- 
til nearly  August,  1883,  by  my  more  immediate  duties  as  Adjutant  of 
the  Battalion  of  Engineers ;  and  from  August,  1883,  until  January, 
1884,  by  sickness,  during  two  months  of  which  time  1  was  absent  on 
surgeon's  certificate  of  Usability.  After  January,  1884,  this  report  was 
again  taken  in  hand,  and  as  the  work  progressed  it  was  deemed  advisa- 
ble that  the  report  should  be  divided  into  four  parts.  By  further  direc- 
tions from  your  office  by  letter  of  7th  May,  1884,  the  separate  portions 
of  the  report  were  to  be  submitted  in  the  following  order : 

(l)Tan'ets: 

(2)  New  ordnance  material ;  • 

(3)  Armor  material ; 

(4)  Sea  coast  fortification  in  England,  Belgium,  and  Holland. 

Part  I  of  this  report,  442  pages  of  type-written  text  and  43  plates,  was 
forwarded  to  your  office  on  the  16th  July,  1884. 

Part  II,  83  pages  of  type-written  text  and  23  plates,  was  forwarded 
on  the  28th  July,  1884. 

Part  III,  145  pages  and  22  plates,  was  forwarded  on  the  20th  July, 
1884. 

Part  IV,  the  final  portion  of  this  report,  181  pages  and  33  plates, 
was  forwarded  on  the  1st  August,  1884,  making  a  total  of  851  type- 
written pages  and  121  plates. 

Part  I  received  more  time  and  attention  and  was  much  more  full  and 
complete  than  the  succeeding  portions,  because  it  covered  a  groand 
which  up  to  the  present  time  has  been  comparatively  untouched  by  other 
writers.  Of  this,  40  pages  of  introduction  and  about  160  pages  of  de- 
scriptions are  entirely  new  and  are  my  own  contribution;  about  80 
pages  more  are  my  own  translations  of  descriptions  not  as  yet  published 
in  England ;  80  pages  more  are  compilations,  and  the  remaining  80  pages 
are  quotations  regarded  as  of  especial  value. 

Parts  II,  III,  and  lY  are  almost  entirely  my  own  individual  work,  either 
in  composition  or  translation.  Whenever  I  have  received  assistance 
from  others,  such  iissistance  is  explained  by  foot-notes. 

In  order  as  far  as  possible  to  give  credit  where  credit  is  due,  as  well 
as  to  save  time  and  trouble  to  other  officers  interested  in  the  subjects  de- 
scribed, I  have  everywhere  given  full  references  to  the  sources  from  which 
my  information  has  been  drawn  and  where  in  many  cases  more  details 
are  still  to  be  found. 

Orders  from  your  office,  of  date  of  1st  August,  1884,  directing  me  to 
proceed  immediately  to  Wilmington,  N.  C,  for  river  and  harbor  work  in 
that  neighborhood,  put  a  stop  to  my  further  work  upon  this  report  The 
report  might  have  been  much  fuller  without  exhausting  the  information 
I  brought  back  from  Europe;  but  it  is  probably  as  full  as  is  desirable 
at  present.  A  large  portion  is  composed  of  matter  either  as  yet  not 
printed,  or  at  least  not  easily  available  to  both  Army  and  Navy  officers ; 
and  it  is  therefore  hoped  that  the  report  may  be  printed  in  full  without 
excisions. 
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FORT  GREENE,  NEWPORT  HARBOR,  RHODE  ISLAND. 


letter  of  the  seorbtary  of  war. 

War  Department, 
Washington  City,  January  20,  1885. 
The  Secretary  of  War  has  the  honor  to  transmit  to  the  UDited  States 
Senate  a  report  dated  the  19th  instant,  from  the  Chief  of  Engineers, 
and  its  accohapanying  copy  of  a  report  dated  the  15th  instant,  and  plat 
of  Newport  Harbor,  Rhode  Island,  from  Lieut.  Col.  George  H.  Elliot, 
Corps  of  Engineers,  the  same  being  transmitted  in  response  to  the  res- 
olution of  the  Senate  of  January  9,  1885,  as  follows  :j 

JResolvedy  That  the  Secretary  of  War  be,  and'that  he  hereby  is,  directed  to  report 
without  unneceasary  delay  to  the  Senate,  whether  any  private  person  is  in  the  pos- 
session and  occupation  of  Fort  Greene,  in  Newport,  Rhode  Island,  belonging  to  the 
United  States;  and,  if  so,  under  what  authority  does  such  person  hold  the  same: 
whether  the  said  Fort  Greene  is  of  any  present  use  to  the  Government  of  the  United 
States ;  and,  if  nol^  will  the  United  States  probably  have  any  future  use  for  the  said 
fort ;  and  if  there  is  no  present  or  prospective  use  for  the  said  fort,  whether  or  not  the 
same  ought  not  to  be  sold,  and  the  proceeds  thereof  be  covered  into  the  Treasury  of 
the  United  States ;  and  if  the  said  Fort  Greene  is  not  of  any  present  use  to  the  United 
States  bat  will  probably  be  of  use  thereto  hereafter,  whether  th^  said  Fort  Greene 
may  not  weU  be  committed  to  the  care  and  custody  of  the  city  of  Newport,  to  be  by 
the  said  city  used  as  a  public  park  until  further  action  of  Congress  or  of  the  Secretary 
of  War  is  had  in  reference  thereto. 

The  Secretary  of  War  concurs  in  the  opinion  expressed  by  Lieuten- 
ant-Colonel  Elliot,  which  is  also  concurred  in  by  the  Chief  of  Engineers, 
that  the  site  of  Fort  Oreene  should  not  be  sold  by  the  United  States, 
but  should  be  turned  over  to  the  city  of  Newport  for  use  as  a  public 
park,  as  contemplated  by  the  Senate  resolution,  to  be  retained  by  the 
eity  daring  the  pleasure  of  the  Secretary  of  War,  under  such  conditions 
as  he  may  deem  best  to  impose. 

BoBEBT  T.  Lincoln, 

Secretary  of  War. 
The  Pbesident  pro  tempobe 

OF  THE  United  States  Senate. 


letteb  of  the  ohief  of  engineebs. 

Office  of  the  Chief  of  Engineebs, 

United  States  Abmy, 
Waahingtouj  D.  0.,  January  19,  1885. 
Snt:  I  have  the  honor  to  return  herewith  the  resolution  of  the  Sen- 
ate of  the  United  States,  dated  January  9, 1885,  calling  for  a  report 
whether  any  private  person  is  in  the  possession  and  occupation  of  Fort 
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Greene,  in  Newport,  B.  I.,  and,  if  so,  under  what  authority  does  such 
person  hold  the  same,  &c. 

I  have  the  honor,  in  reply  thereto,  to  submit  the  accompanying  copy  of 
the  report  thereon,  dated  the  15th  instant,  by  Lieut.  Ool.  George  H. 
Elliot,  Corps  of  Engineers,  which  it  is  beliered  will  fully  answer  the 
inquiries  contained  in  the  resolution,  and  afford  all  necessary  informa- 
tion in  regard  thereto. 

In  addition  to  the  statement  of  Lieutenant-Colonel  Elliot  in  regard  to 
the  title  of  the  United  States,  there  is  found  upon  the  files  of  this  office 
an  uncertified  copy  of  a  deed  executed  September  6,  1823,  by  which 
Bichard  Mitchell  and  others,  '^  proprietors  of  a  tract  of  land  in  said 
Newport,  called  Easton's  Point,  •  •  •  remised,  released,  and  for- 
ever quitclaimed"  to  the  United  States  all  their  ^< estate,  right,  title,  in- 
terest, quit-rent,  rent  reserved,  property,  claim,  and  demand  of,  in«  and 
to"  the  said  land;  consideration,  $133.33. 

The  files  of  this  office  also  contain  a  copy  of  a  quitclaim  deed  dated 
August  13,  1853,  from  David  Buffum  and  others,  ^<  overseers  of  the 
Bh^e  Island  Monthly  Meeting  of  Friends,"  to  Mrs.  Agatha  B.  Mayer, 
for  the  site  of  Fort  Greene;  consideration,  $200. 

It  would  appear  that  the  deed  of  Mitchell  and  others  to  the  United 
States  in  1823,  if  the  uncertified  copy  on  file  is  correct,  secured  a  title 
to  the  General  Government,  but  the  lease  executed  by  Gapt.  George 
Button,  of  the  Corps  of  Engineers,  by  direction  of  the  Secretary  of  War, 
in  November,  1853,  to  Mrs.  Agatha  B.  Mayer,  to  which  reference  is 
made  by  Lieutenant-Colonel  Elliot,  provided  for  the  payment  annually 
to  the  proprietors  of  Easton's  Point,  in  Newport,  B.  I.,  ^Hhree  ounces 
and  twelve  pennyweights  of  coined  silver  upon  each  pair  or  each  two 
lots  of  50  feet  front  each,"  &c. 

I  concur  in  the  opinion  expressed  by  Lieutenant-Colonel  Elliot,  that 
the  site  of  Fort  Greene  should  not  be  sold  by  the  United  States,  bat 
should  be  turned  over  to  the  city  of  Newport,  for  use  as  a  public  park, 
as  contemplated  by  the  Senate  resolution,  to  be  retained  by  the  city 
during  the  pleasure  of  the  Secretary  of  War,  under  such  conditions  as 
he  may  deem  best  to  impose. 

From  the  papers  on  file  in  this  office  it  does  not  appear  that  the 
opinion  of  any  law  officer  of  the  Government  upon  the  title  has  ever 
been  sought  or  obtained. 

Very  respectfully,  your  obedient  servant, 

John  Newton, 
Ohief  of  Engineers^  Brig,  and  Bvt.  Maj.  Oen. 

Hon.  BoBEBT  T.  Lincoln, 

Secretary  of  War. 


bepobt  of  lieutenant- colonel  oeoboe  h.  elliot,  cobps  of 

enoinbebs. 

Enoineeb  Office,  United  States  Abmy, 

Neioporty  B.  i.,  January  15, 1885. 
Genebal  :  I  have  the  honor  to  acknowledge  the  receipt  of  a  copy  of 
the  following  resolution  of  the  Senate  of  the  United  States: 

IK  THE  Senate  of  the  United  States, 

January  9,  1885. 
Seiolved,  That  the  Secretary  of  War  be,  aod  that  he  hereby  is,  directed  to  report 
without  nnnecessary  delay  to  the  Senate,  whether  any  private  person  is  in  the  posses- 
flion  and  occupation  of  Fort  Greene,  in  Newport,  R.  I.,  belonging  to  the  United  States  ; 
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and,  if  so,  under  what  authority  does  suoh  person  hold  the  same ;  whether  the  said 
Fort  Greene  is  of  any  present  use  to  the  Government  of  the  United  States ;  and,  if  not, 
will  the  United  States  probably  have  anv  future  use  for  the  said  fort ;  and  if  there  Is 
no  present  or  prospective  use  for  the  said  fort,  whether  or  not  the  same  ought  not  to 
be  sold,  and  the  proceeds  thereof  be  covered  into  the  Treasury  of  the  United  States : 
and  if  the  said  Fort  Greene  is  not  of  any  present  use  to  the  United  States,  but  will 
probably  be  of  use  thereto  hereafter,  whether  the  said  Fort  Greene  may  not  well  be 
committed  to  the  care  and  custody  of  the  city  of  Newport,  to  be  by  the  said  city  used 
as  a  public  park  until  further  action  of  Congress  or  or  the  Secretary  of  War  is  had  in 
reference  thereto. 

In  compliance  with  the  direction  contained  in  the  letter  inclosing  the 
above  resolution,  I  beg  leave  to  snbmit  the  following  report : 

Fort  Greene  is  sitnated  on  what  was  formerly  known  as  North  (also 
Easton's)  Point,  on  the  eastern  shore  of  Narragansett  Bay,  just  above 
the  harbor  of  Newport  and  within  the  city  limits.  It  is  a  semicircular 
earthen  battery,  with  a  masonry  scarp  on  the  water  front.  This  scarp^ 
which  is  of  rabble-stone  laid  in  mortar,  and  about  20  feet  high  above 
the  beach,  is  in  fair  condition  except  on  the  northern  flank,  where  it  is 
somewhat  broken.  The  parapet,  which  has  a  development  of  about  240 
feet,  is  about  20  feet  thick ;  the  terre-plein  is  about  15  feet  wide,  and  the 
parade  is  in  area  about  200  feet  by  60  feet.  The  height  of  the  parapet 
over  the  level  of  the  parade  is  about  8  feet.  There  is  a  magazine  under 
the  parapet  of  the  left  flank  of  the  battery. 

The  land  belonging  to  the  work,  which  is  bounded  by  Washington 
street  on  the  east,  Battery  and  Pine  streets  on  the  north  and  south,  and 
the  bay  on  the  west,  comprises  four  lots,  each  50  feet  front  on  the  bay 
and  about  100  feet  deep.  The  entire  area  is  therefore  about  20,000  square 
feet. 

There  is  a  good  fence  around  it  on  the  land  sides  and  the  parapet;  the 
terre-plein  and  the  parade  are  covered  with  turf  and  have  been  neatly 
kept 

The  United  States  holds  the  land  by  virtue  of  two  separate  deeds  of 
conveyance  from  Samuel  and  William  Y.  King  to  John  Adams,  Pres- 
ident of  the  United  States,  dated  the  29th  August,  1799,  the  considera- 
tion being  the  payment  to  eaeh  of  said  persons  the  sum  of  $80,  and 
"  three  ounces  and  twelve  pennyweights  of  coined  silver  upon  each  pair 
or  each  two  lots  of  50  feet  front  each,  payable  annually  on  the  25th  day 
of  March,  in  each  year,  to  the  proprietors  of  Easton's  Point,  in  Newport, 
B.  I.,  of  whom  the  said  land  has  been  holden  by  the  grantors  ot  the 
United  States,  and  those  whose  estate  they  have,  of  the  manner  of  fee 
farm  and  common  socage,  by  fealty  only  in  lieu  of  all  services." 

On  the  22d  of  November,  1853,  Capt.  George  Dutton,  of  the  Corps 
of  Engineers,  United  States  Army,  acting  under  the  authority  of  Jeffer- 
son Davis,  then  Secretary  of  War,  leased  the  land  to  Agatha  B.  Mayer, 
wife  of  Edward  Mayer,  her  executors,  administrators,  and  assigns,  until 
required  by  the  Secretary  of  War  to  restore  the  same,  in  consideration 
of  her  paying  to  the  proprietors  of  Easton's  Point  the  annual  rents  re- 
served in  the  two  deeds  before  mentioned  and  to  the  United  States  the 
sum  of  (12  on  the  1st  of  September  annually. 

The  lease  also  provides  that  the  premises — 

Shall  be  preeerved  at  all  times  free  from  depredation  and  violence,  and  from  all  ex- 
cavation and  embankment,  or  tearing  down  or  demolishing,  and  that  the  said  prem- 
ises shall  not  be  bnilt  npon  daring  the  continuance  of  this  lease,  and  that  the  right 
conferred  by  this  lease  shall  not  be  transferred  without  the  consent  of  the  United 
States  previously  obtained,  and  that  whenever  requireil  by  the  Secretary  of  War,  the 
tame  shall  forthwith  be  restored  to  the  United  States;  and  furthermore,  that  the  said 
premises  shall  at  all  times  be  subject  to  inspection  by  the  United  States  by  their  au- 
thorized agents. 
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The  rent  was  last  paid  on  the  29th  August  last,  and  for  the  year  end- 
ing September  1, 1885.  As  to  the  value  of  the  land  I  am  informed  by 
competent  judges  that  it  would  bring  from  $5,000  to  $6,000  if  sold  at 
public  auction. 

The  following  facts  connected  with  the  work,  for  which  I  am  indebted 
to  lieneral  Gnllnni's  Historical  Sketch  of  the  Fortification  Defenses  of 
Narragansett  Bay,  may  be  of  interest : 

North  Point  was  fortified  early  in  1776,  by  the  citizens  of  Rhode 
Island. 

The  work  wa^  armed  with  18  and  24  pounder  guns,  and  in  April, 
1776,  it  assisted  in  driving  the  British  ships  Scarborough,  of  20,  and 
Gimetar,  of  18  guns,  with  their  two  prizes,  from  their  anchorage  near 
Bose  Island,  over  to  the  Gonanicut  side  of  the  Middle  Passage,  from 
which  latter  position  they  were  forced  to  sea  by  batteries  at  the  Dump- 
lings, Brenton's  Point,  and  Gastle  Hill.  In  December,  1776,  it  fell  into 
the  hands  of  the  British,  who  held  it  for  three  years,  and  who  in  turn 
successfully  employed  it  against  the  fleet  of  our  French  ally,  commanded 
by  Gount  d'Estaing,  during  its  unsuccessful  attempt  to  relieve  New- 
port in  the  early  part  of  August,  1778. 

It  formed  the  left  of  the  inner  line  of  iutrenchraents,which  was  thrown 
up  during  the  attack  (August,  1778,)  by  the  Americans  under  Generals 
Sullivan  and  Lafayette  on  the  British  main  line  of  works  which  sur- 
rounded the  city.  It  fell  into  the  hands  of  the  Americans  again  on  the 
British  evacuation  in  October,  1779. 

The  rebuilding  of  the  work  in  its  present  form  was  commenced  in 
1798,  in  anticipation  of  war  with  France,  and  it  was  completed  in  1800. 

It  was  again  garrisoned  by  troops  in  the  war  of  1812,  and  it  probably 
remains  in  the  same  condition  as  then,  except  that  the  brick  barrack  and 
guard-house,  and  the  hot-shot  furnace  which  it  formerly  contained,  and 
the  palisade  along  its  gorge,  have  been  demolished. 

While  the  site  of  Fort  Greene  would  not  now  be  selected  for  defensive 
purposes,  and  the  work  itself  is  not  suited  for  the  heavy  guns  of  modern 
times,  yet,  in  case  of  an  emergency,  in  the  present  condition  of  the  forti- 
fications between  Newport  and  the  sea,  by  raising  slightly  the  earthen 
parapet  of  the  work  and  thickening  it  by  embanking  upon  the  terre- 
plein,  the  parade  would  furnish  good  emplacements  for  heavy  rifled  mor- 
tars, to  be  used  in  co-operation  with  temporary  works  on  the  site  of  Fort 
Hamilton,  Bose  Island,  and  on  Goasters'  Harbor  Island  in  the  defense  of 
Newport  Harbor,  in  case  the  enemy  should  succeed  in  getting  past  the 
lower  defenses,  or  in  case  he  should  force  the  Western  Passage  into 
Narragansett  Bay,  as  was  done  during  the  war  of  the  Revolution  by  Sir 
Peter  Parker,  with  the  British  fleet,  and  again  by  the  Gount  d'Estaing, 
with  the  French  fleet,  and  come  down  from  the  North  upon  Newport, 
and  the  rear  of  the  main  works  commanding  the  Middle  Passage. 

It  seems,  therefore,  that  Fort  Greene  has  8uflBcient,'both  of  military 
value  and  of  historical  interest,  to  warrant  the  retention  of  the  work  by 
the  United  States,  certainly  for  the  present;  and  I  am  of  the  opinion 
that  it  should  not  be  sold,  but  should  be  turned  over  to  the  city  of  New- 
port for  use  as  a  public  park,  as  contemplated  in  the  resolution  of  the 
Senate,  to  be  retained  by  the  city  during  the  pleasure  of  the  Secretary 
of  W^,  under  the  conditions  that  are  now  contained  in  the  lease,  except 
the  payment  of  rent  to  the  United  States. 

Very  respectfully,  your  obedient  servant, 

Geoboe  H.  Elliot, 
Lieutenant-Colonel  of  Engineers. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  J..,  Washington^  D.  0, 
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BATTALION  OP  ENGINEERS  AND  ENGINEER  SCHOOL  OF  APPLICATION. 


report  of  lieutenant-colonel  h.  l.  abbot,  corps  of  engineers, 
bvt  brig.  gen,,  u,  8.  a,,  officer  in  command,  for  the  fiscal 
year  ending  june  30,  1885. 

Battalion  of  Engineers  and  School  op  Application, 

Willeta  Pointy  New  York  Harbor^  July  1,  1885. 

General  :  I  have  the  honor  to  sabmit  the  following  as  my  annaal 
report  upon  the  Battalion  of  Engineers  and  the  Engineer  School  of 
Application  for  the  year  ending  June  30, 1885. 

The  law  provides  for  a  Battalion  of  Engineers  of  five  companies,  hav- 
ing an  authorized  strength  of  752  enlisted  men,  and  officered  by  details 
from  the  Corps  of  Engineers.  At  present  only  four  companies,  with  a 
total  strength  of  450  enlisted  men,  are  allowed  to  be  recruited.  During 
the  past  year  Companies  A,  B,  and  0  have  been  stationed  at  Willets 
Point.  Company  D  exists  only  on  paper.  Company  E  has  been  sta- 
tioned at  West  Point. 

The  aggregate  strength  of  the  Battalion  on  June  30, 1885,  was  21 
commissioned  officers  and  383  enlisted  men. 

ROSTKB  OF  OFFICERS  ON  JUNK  30,   1885. 

Lieat.  Col.  Henry  L.  Abbot,  Corps  of  En/^ineers,  commanding. 
First  Lieut.  S.  W.  Roessler,  Corps  of  Engineers,  adjutant. 
First  Lieut.  J.  L.  Lusk,  Corps  of  Engineers,  quartermaster. 

Company  A. 

Capt.  J.  G.  D.  Knigbt,  Corps  of  Engineers,  commanding  company. 
First  Lieut.  E.  J.  Spencer,  Corps  of  Engineers,  with  company. 
Second  Lieut.  H.  E.  Waterman,  Corps  of  Engineers,  with  company. 
Second  Lieut.  J.  C.  Sanford,  Corps  of  Engineers,  with  company. 
Second  Lieut.  D.  DuB.  Qaillard,  Corps  of  Engineers,  with  company. 

Company  B, 

Capt.  Thos.  N.  Bailey,  Corps  of  Engineers,  commanding  company. 
First  Lieut.  G.  D.  Fitch,  Corps  of  Engineers,  with  company. 
First  Lieut.  G.  A.  Zinn,  Corps  of  Engineers,  with  company. 
Second  Lieut.  H.  M.  Chittenden,  Corps  of  Engineers,  with  company. 
Second  Lieut.  H.  Taylor,  Corps  of  Engineers,  with  company. 

Company  C, 

Capt.  P.  M.  Price,  Corps  of  Engineers,  commanding  company. 

First  Lieut.  W.  C.  Langfitt,  Corps  of  Engineers,  with  company. 

Second  Lieut.  I.  Hale,  Corps  of  Engineers,  with  company. 

Second  Lieut.  C.  £.  Gillette,  Corps  of  Engineers,  with  company. 

Second  Lieut.  W.  L.  Sibert,  Corps  of  Engineers,  with  company.  427 
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Company  D. 

First  Lieut.  S.  W.  Roessler,  Corps  of  Engineers,  commanding  company. 

Company  E, 

MaJ.  W.  S.  Stanton,  Corps  of  Engineers,  commanding  company. 

First  Lieut.  W.  M.  Black,  Corps  of  Engineers,  with  company. 

First  Lieut.  L.  H.  Beach,  Corps  of  Engineers,  temporarily  with  company. 

ASSIOKMENT,  ETC.,   OF  OFFICERS  DURING  THE  TEAR. 


Bank. 

Names. 

Date. 

Joined  or 
relieved. 

Bemarks. 

Cantain...... ... .  .t 

Mahan,  F.A 

Ang.  16, 1884 

Sept  80, 1884 

Sept  30, 1884 
Sept  30, 1884 
Sept  80. 1884 
Sept  80, 1884 
Sept  30, 1884 
Sept  30,1884 
Feh.  25,1885 

Apr.    8,1885 

Apr.  24, 1885 

Jnnel6,1885 

Ang.  9.1884 

Ang.  11. 1884 
Oct.  81.1884 

Oct  31,1884 
Oct  31,1884 
Feb.  27, 1885 

May   1,1885 

May   6,1885 

Joined.... 

...do 

...  do 

....do 

...do 

....do 

...  do 

....do 

...do 

....do 

...do 

....do 

BeUeved.. 

...do 

....do 

....do 

-...do 

....do 

...do 

....do 

Special  Order  No.  179,  A.  G.  0. 

Second  Uentenant. . 

Angnst  1,1884. 
Special  Order  Ko.  200.  A.  G.  O.. 

Do 

Sanford.  James  0 

Chittenden,  Hiram  M. 
GiUette.  Casnias  B . . . . 
Gaillard. David  DnB.. 

Taylor,  Harry 

Sibert,  WiUiam  L  .... 
Bailey,  Thomas  N ... 

R«>ssl«r,8.W 

Knight,  J.G.D 

Beach.  L.H 

September  5, 1884. 

Do 

Do. 

Do 

Da 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Cai>tfiin  ,.,....... 

Special  Order  No.  17,  A.  G.  O.. 

First  Ueatenant... 
GaDtaln 

January  21, 1886. 
Bpecisl  Order  No.  54,  A.  G.  O., 

March  9,  1885. 
Special  Order  No.  68,  A.  G.  O., 

%ut)h  25, 1885. 
Special  Order  No.  128,  A.  G.  O.. 

May  29  1885. 
Special  Order  No.  179,  A.  G.  O., 

Augttst  1, 1884. 

Special  Order  No.  229,  A  G.  O., 
September  30, 1884. 
Da 

First  Uentenant 

Do 

Warren,  J.  G 

Captain  

First  Uentenant.... 

Do 

Bniber,  B.H 

Burr,  Sdward 

Crosby,  Oscar  T 

Beach,  L.  H 

Do 

Do. 

Gantain 

Palfrey.  C.F 

Hodges,  H.F 

Mahan.  F.  A 

Special  Order  No.  17,  A.  G.  C. 

First  Uentenant . . . 
Oantain 

•   January  21,  1885. 
Special  Order  No.  54,  A.  G.  C, 

Msrch  9.  1885. 
Special  Order  No.  68,  A.  G.  O 

March  25, 1885. 

ENOINEEB  BBCEUITINO  AND  DESERTIONS. 

Daring  the  past  year  the  companies  of  the  Battalion  have  been  re- 
crnited  partly  by  enlistments  and  re-enlistments  at  Willets  Point  and 
West  Point,  partly  by  the  assignment  of  recruits  selected  for  the  En- 
gineer Battalion  at  the  recruiting  depots  at  David's  Island  and  Oolum- 
bus  Barracks,  and  partly  by  special  enlistments  at  a  rendezvous  of  the 
General  Recruiting  Service  in  New  York  City. 

The  maximum  enlisted  strength  anthorized  for  the  Engineer  Battalion 
was  increased  from  2(K)  men  to  450  men  by  the  honorable  Secretary  of 
War,  in  a  letter  dated  War  Department,  Adjutant-General's  Office, 
Washington,  August  9, 1884. 

In  compliance  with  instructions  from  the  Adjutant-General's  Office 
dated  September  8, 1884,  two  noncommissioned  officers  were  detailed 
to  report  respectively  to  the  commanding  officers  of  the  Recruiting  De- 
pots at  Columbus  Barracks  and  David's  Island  for  the  purpose  of  filling 
the  new  vacancies  by  selecting  men  qualified  for  the  Engineer  Service, 
and  who  desire  to  join  the  Battalion.  Having  nearly  accomplished  this 
object  they  were  relieved  on  January  30  and  March  20,  respectively. 

Under  authority  conveyed  by  letter  from  the  Adjutant  Gt^neral,  D".  S, 
A.,  dated  June  2,  1885,  an  engineer  sergeant  was  detailed  to  report  to 
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the  SaperinteDdentof  the  General  Becraiting  Service,  to  recruit  for  the 
Battalion.  He  was  attached  to  the  rendezvous  at  109  West  street,  New 
York  Oity,  where  hejstill  remains. 

The  following  is  a  summary  statement  of  the  recnuting,  desertionsi 
and  other  changes  among  the  enlisted  men  of  the  Battalion  daring  the 
past  year: 

Becmits  from  depots  (David's  Island  168,  Oolnmbos  Barracks  86, 109 
West  street,  New  York,  8)  262;  enlisted  in  Battalion  (at  Willets  Point 
49,  at  West  Point  7)  56;  re-enlisted  (at  Willets  Point  23,  at  West  Point  7) 
30;  by  transfer,  2;  from  desertion,  9;  discharged  hy  expiration  of  serv- 
ice, 33;  for  disability,  4;  by  sentence  of  general  conrt-martial,  1;  by 
order,  20;  deserter  tnrned  over  to  United  States  Marine  Corps,  1 ;  trans- 
ferred  to  other  arms  of  service,  4;  retired,  1;  died  of  disease,  4;  de- 
serted, 106. 

The  excessive  number  of  desertions  is  attributable  to  the  fact  that  the 
large  increase  of  the  Battalion  occurred  during  the  autumn  and  winter, 
when  many  men  enlist  to  obtain  food  and  shelter  during  the  inclement 
season,  intending  to  leave  in  the  spring.  The  exodus  occurred  chiefly 
after  the  pay-days  in  March  and  in  May  (69  men). 

I  desire  to  express  my  special  thanks  to  Col.  W.  B.  Shatter,  Super- 
intendent of  the  Oeneral  Becruitiug  Service,  for  his  interest  and  advice 
in  arranging  the  systems  upon  which  the  recruits  were  obtained;  and 
to  the  other  officers  of  the  Oeneral  Kecruitini;  Service  for  the  efforts 
they  made  to  procure  good  men  for  the  Battalion.  Without  their  cor- 
dial assistance  the  recruitment  would  have  been  a  matter  of  great  diffi- 
culty. 

MTLITABY  DUTIES   OF  THE  BATTAIilON. 

The  companies  at  Willets  Point  guard  and  care  for  the  property  there 
in  depot;  and  at  West  Point,  in  addition  to  ordinary  garrison  duty, 
aid  in  instructing  the  cadets  of  the  Military  Academy  in  field  fortifica- 
tions, military  bridge  building,  and  military  signaling. 

The  whole  Battalion  is  equipped  and  well  drilled  as  infantry,  and  is 
always  ready  for  active  service  in  riots  or  other  emergencies  as  well  as 
in  actual  war. 

The  companies  at  Willets  Point  during  the  past  year  have  carried 
oat  extensive  experiments  with  new  explosives,  movable  fish  torpedoes, 
and  submarine  mines;  and  have  done  much  useful  work  in  printing 
engineering  documents,  repairing  ponton  trains,  &c.,  in  addition  to  the 
nsaal  routine  of  garrison  duties. 

THE  EIVGIKEEB  SCHOOL  OF  APPLIOATION. 

The  gradual  development  of  this  establishment  has  been  reported  in 
detail  in  my  former  annual  reports. 

At  the  close  of  the  war  in  1865  the  Battalion  of  Engineers  was  ordered 
from  the  field  to  construct  a  new  post  at  Willets  Point  and  establish 
a  depot  for  the  bridge  equipage  and  other  material  which  had  been 
used  in  the  cami»aigns  in  Virginia.  No  permanent  barracks  or  store- 
houses existed,  and  work  was  severe  and  continuous. 

In  October,  1866,  shortly  after  his  appointment  as  Chief  of  Engineers, 
General  Humphreys  inspected  the  establishment.  He  decided  (1)  that 
to  command  and  pro|)erly  instruct  the  companies  a  large  detail  of  offi- 
cers of  the  Corps  would  be  permanently  needed ;  (2)  that  advantage 
should  be  taken  of  this  necessity  to  give  all  our  officers,  in  regular  turn, 
that  practical  experience  with  troops  which  had  heretofore  been  im- 
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practicable ;  and  (3)  that  for  the  youDg  officers  this  duty  shoald  be 
combined  with  facilities  for  extending  the  West  Point  course,  where, 
from  lack  of  time,  it  is  deficient  in  regard  to  the  special  duties  of  the 
Corps,  and  especially  that  familiarity  with  the  use  of  every  kind  of  pro- 
fessional instrument  should  be  acquired.  For  various  reasons  he  did 
not  at  that  time  consider  it  expedient  that  a  general  order  establishing 
a  school  of  application  should  be  published ;  but  he  instructed  the 
commanding  officer  of  the  Battalion,  by  virtue  of  his  military  authority, 
to  require  such  exercises,  both  military  and  civil,  as  should  meet  the 
end  in  view  as  fully  as  circumstances  would  permit. 

The  general  system  thus  inaugurated  in  1866  has  been  carried  out  so 
far  as  practicable  up  to  the  present  year.  Very  little  money  has  been 
available,  but  by  the  steady  support  of  the  Chief  of  Engineers,  and  the 
interest  and  co-operation  of  the  officers  of  the  Battalion,  many  difficul- 
ties have  been  overcome,  and  in  my  judgment  much  good  work  has  been 
done.  The  following  is  a  brief  outline  of  the  successive  extensions  of 
the  course : 

Practice  with  the  sextant  and  the  construction  of  model  fronts  of 
fortification  upon  a  scale  of  1:12  were  begun  in  1867.  Meteorological 
observations,  reconnaissances,  and  surveys  followed  in  1868.  In  the 
same  year  the  Essayons  Club,  a  voluntary  organization  among  the  offi- 
cers, was  formed  to  promote  professional  improvement,  and  did  good 
work.  The  tield  astronomical  observatory  was  established  in  1869,  and 
in  the  same  year  the  first  written  engineering  project  (on  the  land  de- 
fense of  Brooklyn  Heights)  was  ordered.  In  1872  practical  instruction 
in  submarine  mining  was  begun,  and  in  1873  military  photography  was 
added  to  the  course.  In  1877  the  Chatham  system  of  instruction  in 
sapping  and  field  fortification  upon  a  scale  of  1:6  was  introduced.  Since 
Jane  30, 1879,  the  annual  reports  of  the  Battalion  commander  have  been 
published  as  appendices  to  the  Annual  Keports  of  the  Chief  of  Engineers, 
and  furnish  full  details  as  to  the  progress  and  condition  of  the  school. 
The  report  dated  July  1, 1883,  gives  essentially  its  condition  at  the  recent 
reorganization. 

The  name  ''  School  of  Application  "  I  think  was  first  officially  applied 
by  the  Chief  of  Engineers  in  his  Annual  Report  dated  October  18, 1875, 
and  was  adopted  by  the  honorable  Secretary  of  War  in  his  Annual  Re- 
port dated  November  19, 1879. 

The  establishment  was  inspected  by  yourself  in  May,  1884 ;  and  again ^ 
in  company  of  the  honorable  Secretary  of  War,  Mr.  Lincoln,  in  the  fol- 
lowing July.  The  latter  was  so  favorably  impressed  that  he  ordered 
the  increase  of  the  garrison  (three  companies  of  the  Battalion)  from  a 
total  of  150  to  a  total  of  400  enlisted  men.  He  also  (in  February,  1885) 
approved  a  project  presented  by  yourself  for  the  extension  and  reor- 
ganization of  the  School  of  Application.  The  chief  new  features  are 
(1)  the  appointment  of  a  Board  of  Visitors,  consisting  of  the  Board  of 
Engineers  and  of  such  other  officers  of  the  Corps  above  the  rank  of 
major  as  may  be  stationed  in  New  York  City,  who  shall  inspect  the 
establishment  at  least  twice  annually,  and  submit  reports  with  such 
recommendations  as  may  appear  advisable;  (2)  the  organization  of  an 
academic  statf  of  the  school,  consisting  of  the  commandant,  any  other 
field  officers  attached  to  the  Battalion,  and  the  captains  of  the  compa- 
nies, with  the  Battalion  adjutant  as  secretary;  (3)  the  more  systematic 
regulation  of  tours  of  duty  with  the  Battalion ;  (4)  the  introduction  of  a 
theoretical  course  of  instruction  in  military  and  civil  engineering,  and 
(5)  an  extension  of  the  scope  and  number  of  the  examinations  of  the 
young  officers  under  instruction. 
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This  reorganization  went  into  effect  in  the  spring  of  1885,  and  prom- 
ises to  greatly  promote  the  efficiency  of  the  school.  A  new  building  for 
winter  instruction  of  the  enlisted  men  in  the  details  of  the  torpedo 
service,  rendered  necessary  by  the  increased  strength  of  the  command, 
is  already  well  advanced  toward  completion.  A  new  steam-barge  for 
extending  the  practice  in  submarine  mining  is  under  contract  to  be 
completed  in  next  September.  An  extension  of  the  wharf  to  facilitate 
operating  movable  torpedoes  is  also  under  contract. 

The  increased  number  of  the  enlisted  men  renders  possible  for  the 
first  time  in  the  history  of  the  establishment  a  system  of  drills  and 
practical  instruction  suited  to  the  needs  of  the  service ;  but  as  the  in- 
crease has  been  available  only  for  two  months  this  report  will  be  re- 
stricted to  inviting  attention  to  the  appended  Battalion  Orders,  which 
exhibit  the  work  accomplished  during  the  year  under  the  old  system. 

The  general  course  of  instruction  is  defined  in  my  Orders  No.  8  of 
1884,  and  'So.  S  of  1885.  The  results  in  astronomy,  target  practice, 
meteorology,  and  winter  recitations  of  non-commissioned  officers  are  re- 
X>OTted  in  Orders  Nos.  1, 2, 5,  and  6  of  1885.  The  results  in  photography 
are  stated  in  the  appended  report  (A)  of  First  Lieutenant  Lusk  of  my 
staff,  who  has  remained  in  charge  of  that  department. 

Instruction  in  geodesy,  practical  survej^ing,  tidal  and  current  meas- 
urements, &c.,  for  the  season  of  1884,  was  under  the  charge  successively 
of  Captain  Buffner  and  Captain  Mahan,  and  for  this  year  under  charge 
of  Captain  Knight,  who  has  introduced  various  improvements.  The 
officers  and  enlisted  men  to  assist  them  remained  in  camp  several  weeks 
in  May  and  June. 

The  course  in  ponton iering,  land  mining,  and  submarine  mining  dur- 
ing the  season  of  1884  was  in  charge  of  Captain  Palfrey  until  he  became 
sick.  During  the  present  season  pontoniering  and  land  mining  have 
formed  part  of  the  company  instruction.  Submarine  mining  has  been 
in  charge  of  Captain  Price.  Larger  details  and  greater  facilities  have 
extended  the  drills  much  beyond  what  has  been  practicable  heretofore. 

The  astronomical  observatory  in  1884  was  in  charge  of  Captain  Price, 
and  during  the  present  season  is  in  charge  of  Captain  Bailey.  Both 
officers  being  experts  fi:om  previous  experience  in  the  field,  have  been 
very  successful  in  directing  the  course. 

Each  captain,  as  heretofore,  has  supervised  the  exercises  of  his  own 
company  in  sapping,  field  fortification,  field  reconnaissance,  infantry 
tactics,  and  target  practice,  and  during  the  present  season  in  pontonier- 
ing  and  land  mining  as  well.    He  also  directs  the  winter  recitations. 

First  Lieut.  Harry  F.  Hodges,  Battalion  adjutant,  acted  as  inspector 
of  rifle  practice  during  1884,  and  First  Lieut.  S.  W.  Boessler  who  re- 
lieved him  is  performing  the  same  duty  during  the  present  season. 
Better  target  facilities  have  been  provided  and  both  officers  have 
taken  great  interest  in  the  work. 

The  class  of  artillery  officers  which  under  existing  orders  of  the  War 
Department  has  passed  through  a  six-month  course  in  submarine  min- 
ing to  qualify  them  for  detail  as  acting  engineers  in  this  branch  of  duty 
has  consisted  of  the  following  memlSers :  First  Lieut.  H.  H.  Ludlow, 
Third  Artillery ;  Second  Lieut.  C.  P.  Townsley,  Fourth  Artillery ;  Sec- 
ond Lieut.  H.  C.  Carbaugh,  Fifth  Artillery,  and  Second  Lieut.  S.  Rod- 
man, jr.,  First  Artillery.  They  reported  early  in  January  and  were 
relieved  on  July  1.  All  took  much  interest  in  the  course  and  passed 
creditable  examinations,  as  has  already  been  reported  to  the  Adjutant- 
General.  The  plan  of  allowing  artillery  officers  to  take  this  course  has 
proved  entirely  successful,  and  in  my  judgment  it  should  be  extended 
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to  include  other  arms  of  the  service  so  soon  as  proper  quarters  can  be 
provided  at  Willets  Point. 

In  conclusion,  I  am  able  to  report  the  establishment  in  excellent  con- 
dition, and  that  with  our  present  numbers  and  organization  satisfactory 
progress  may  be  expected. 

Yery  respectfully,  your  obedient  servant, 

Henry  L.  Abbot, 
Lieutenant'Oolonel  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 


WiixBTS  Point,  New  York  Harbor,  July  1, 1885. 

Sir  :  I  have  the  honor  to  sabmit  the  following  report  apon  the  work  of  the  photo- 
graphic laboratory  daring  the  year  ending  Jane  30, 1885. 

Tne  number  of  officers  (twelve)  on  the  roster  for  instruction  duriug  the  last  winter 
season  was,  I  believe,  the  largest  in  the  history  of  the  laboratory.  It  was  accommo- 
dated with  practically  no  overcrowding,  and  the  results  of  the  season's  work  were  in 
all  respects  better  than  those  of  the  one  immediately  preceding  it. 

The  extension  and  modifications  of  the  course  of  instruction  as  prescribed  by 
Printed  Orders  No.  8,  Battalion  of  Engineers,  November  19, 1884,  were  Justified  by  the 
results  of  the  winter's  practice,  which  was  completed  with  practically  no  interruption 
by  all  of  the  officers  on  the  roster,  and  by  a  number  of  non-commissioned  officers  of 
the  Battalion  of  Engineers. 

During  the  year  under  consideration  there  has  been  a  gradual  improvement  ia 
many  details  of  practice  and  manipulation.  I  would  suggest  that  a  fooM>ath  be  con- 
structed from  the  southeast  end  of  the  siege-battery  walk  to  the  steps  of  the  labora- 
tory. This  should  be  done  before  the  next  winter  season  begins.  Also,  that  the  Sat- 
urdays of  that  season  be  reserved  for  the  special  experiments  of  the  laboratory. 

Sergeant  Von  Sothen  is  entitled  to  credit,  as  heretofore,  for  intelligent  and  faithful 
performance  of  his  duties  as  assistant  instructor. 

Very  respectfully,  your  obedient  servant,  * 

Jas.  L.  Lusk, 
Flrit  Lieut,  of  EngineerB,  In$truotar  in  Photography. 

The  Adjutant,  Battalion  of  EngineerB. 


[Printed  Orders  Na  8.] 

Battalion  of  Engineers, 
WiUei8  Point,  New  York  Harbor,  November  19, 1884. 

I.  Officers  of  the  Battalion  who  have  not  already  submitted  the  reports  and  paj^rs 
required  by  Printed  Orders  No.  4;  current  series,  will  forward  them  as  soon  as  possible 
in  order  to  expedite  the  publication  of  results  of  the  summer's  work. 

II.  The  following  will  be  the  course  of  winter  instruction  at  the  Engineet  School 
of  Application  during  the  ensuing  season,  beginning  on  the  1st  proximo : 

WILLETS  POINT,   NEW  YORK  HARBOR. 

/*  the  torpedo  eervice, — The  laboratory  course  (from  December  to  April  inclusive) 
under  the  personal  supervision  of  the  Battalion  commander,  is  placed  under  the 
special  charge  of  the  three  captains  constituting  the  Board  of  Instructors.  One  of 
them  in  weekly  rotation  will  be  in  military  command  of  the  buildings  and  of  the  de- 
tails of  officers  and  enlisted  men,  and  will  direct  the  course  of  reading,  experimental 
practice,  and  drill  of  the  entire  establishment.  He  will  be  responsible  that  the  in- 
struments are  properly  used  and  kept  in  order ;  that  silence  is  maintained  in  the 
library  when  occupied  for  study ;  and  that  the  time  of  every  one  is  employed  profit- 
ably upon  the  course. 

There  will  be  two  stated  examinations  of  Engineer  officers  before  this  Board,  one  at 
the  end  of  January  and  the  other  at  the  end  of  April;  also  the  monthly  examinations 
of  the  annual  Artillery  detail  as  required  by  existing  orders. 
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Engineer  officers  studying  the  course  are  divided  into  two  classes — those  of  the 
first  and  thoiie  of  the  second  season  of  dnty  with  the  Battalion.  Each  officer  thus 
has  fonr  regular  examinations — after  passing  which  satisfactorily  his  future  studies 
in  submarine  mining  will  be  arranged  by  himself.  The  first  examination  covers  Part 
I  of  the  Torpedo  Manual,  omitting  Chapter  IV,  and  includes  a  set  of  the  observations 
and  measurements  prescribed  therein,  the  notes  of  which  must  be  submitted  to  the 
Board.  The  second  examination  covers  the  same,  with  Parts  II  and  III  of  the 
Manual.  Samples  of  all  mechanical  work  therein  prescribed  must  be  executed  per- 
sonally by  the  officer  and  submitted.  It  also  covers  every  practical  detail  of  the 
duty  of  electrician  in  setting  up  his  apparatus,  making  the  tests,  &c.  The  third  ex- 
amination, in  addition  to  the  above,  covers  both  Parts  of  the  Report  upon  the  Ex- 
periments and  Investigations  conducted  at  Wlllets  Point  to  develop  our  system  of 
Submarine  Mining.  The  fourth  examination,  in  addition  to  the  above,  covers  the 
Professional  Papers  of  the  Engineer  School  of  Application  treating  of  submarine 
mining,  together  with  a  full  discussion  of  foreign  systems  as  described  in  the  writ- 
ings of  3totherd,  de  Sarrepont,  Vandervelde,  sTeeman  and  others,  in  the  library  of 
Torpedo  Laboratory.  No  officer  will  be  reported  to  the  Chief  of  Engineers  as  profi- 
cient in  this  course  until  he  has  passed  through  these  four  examinations  in  a  manner 
satisfactory  to  the  Board  of  Instructors. 

The  following  will  be  the  roster  for  the  coming  season,  which  includes  21  weeks. 
It  is  arranged  to  give  each  officer  14  weeks  for  his  first  winter  of  service  with  the 
Battalion,  and  7  weeks  for  his  second  or  third  winters.  The  details  will  not  interfere 
with  tours  as  officer  of  the  day,  but  will  exempt  from  details  on  regimental  and  gar- 
rison courts- martial  and  boards.  Officers  will  proceed  to  the  laboratory  at  guard 
mounting  daily,  except  on  Saturdays  and  Sundays,  and  will  remain  there  not  less  than 
six  working  hours. 

The  adjutant  and  quartermaster  are  authoriKed  to  make  use  of  the  laboratory 
whenever  their  special  duties  afford  leisure. 

WEEKS  OF  DETAIL  ON  TORPEDO  DUTY. 

Lieutenant  Fitch  (B):  1,4,7,  10,  13,  16,  19. 

Lieutenant  Spencer  (A) :  3,  6,  9,  12,  15,  18,  21. 

Lieutenant  Zinn  (B):  2,  5,  8,  11,  14, 17,  20. 

Lieutenant  Laugfitt  (C):  1,  4,  7,  10,  13, 16, 19. 

Lieutenant  Waterman  (A)  :  2,  5,  8,  11,  14,  17,  20. 

Lieutenant  Hale  (C):  S^  3,  5,  6,  8,  9,  11,  12,  14,  15,  17,  18,  20,  21. 

Lieutenant  Sanford  (A):  1,  3,4,  6,  7,  9,  10,  12.  13,  15,  16,  18,  19,  21. 

Lieutenant  Chittenden  (B):  1,  3,  4,  6,  7,  9,  10,  12,  13,  15,  10.  18,  19,  21. 

Lieutenant  Gillette  (C) :  2,  3,  5,  6,  8,  9,  11,  12,  14,  15,  17,  18,  20,  21. 

Lieutenant  Gaillard  (A):  1,  2,  4,  5,  7,  8,  10,  11,  13,  14,  16,  17,  19,  20. 

Lieutenant  Taylor  (B) :  2,  3,  5,  6,  8,  9,  11,  12,  14.  ir.,  17,  IH.  -iO,  21. 

Lieutenant  Sibert  (C):  1,  2,  4,  5,  7,  8,  10,  11,  13,  14,  16,  17,  19,  20. 

The  instruction  roster  of  noQ>commissioned  officers,  arranged  in  regular  rotation, 
will  be  kept  by  the  adjutant— four  being  detailed  weekly.  The  details  of  privates 
will  be  made  from  the  companies  in  turn,  and  will  consist  of  16  men.  This  detail 
will  spend  the  rej^ular  fatigue  hours  daily,  Saturdays  and  Sundays  excepted,  at  the 
laboratory  for  enlisted  men.  Every  soldier  not  excused  by  orders  from  the  Battalion 
commander  will  be  included  on  the  list ;  but  the  roster  will  be  arranged  specially 
for  the  benefit  of  the  recruits.  Their  instruction  will  be  directed  by  the  captain  in 
charge — who  will  be  assisted  by  lieutenants  on  the  detail  serving  their  second  winter 
with  the  Battalion,  and  by  Sergeant  W.  H.  Brown,  assistant  instructor  in  submarine 
mining. 

Instruction  will  comprise  telegraphing  with  the  dial  instrument,  including  the  code 
for  action ;  the  duties  of  the  loadmg-rooui,  and,  so  far  as  practicable,  of  the  boat 
j*ervice  as  prescribed  in  the  Torpedo  Manual — comprising  preparing  the  pings  of  the 
buoyant  and  groand  torpedoes;  charging  the  mines;  charging  the  cut-off  boxes, 
three  methods ;  jointing  the  cores;  making  turk's  heads  in  the  electrical  cable ;  using 
the  function  boxes ;  attaching  a  cable  stop ;  splicing  and  knotting  hemp  rope ;  in- 
.•ferting  thimbles  in  the  wire  mooring  rope..  They  will  also  receive  from  the  commissioned 
officers  daily  verbal  instruction  respecting  the  fuzes,  explosives,  torpedo  material  (except 
that  of  the  operating-room)  voltaic  batteries,  simple  electrical  testing,  and  the  use 
of  the  portable  apparatus  for  the  electrical  ignition  of  mines.  On  the  Saturday  ter- 
minating his  tour,  the  captain  in  charge  will  submit  a  report,  giving  the  names  and 
proficiency  of  the  detail,  whAt  verbal  and  other  instruction  they  have  received,  and 
figures  showing  the  insulation  of  the  core  joints  made  by  them.  Printed  blank 
fonns  will  be  supplied. 

£n  field  photography,— -The  building,  apparatus,  chemicals,  &o.,  are  in  charge  of 
Lieutenant  Lnsk,  Battalion  quartermaster,  whose  duty  it  is  to  furnish  any  desired 
assistance,  and  who  will  be  held  responsible  for  the  judicious  use  of  the  property. 
28  B 
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Officers  not  on  the  following  ronter  may,  at  their  option,  use  the  laboratory  on  Satar- 
days,  and  on  snch  other  days  as  in  Lienteuant  Lnsk's  judgment  will  occasion  no  con- 
fusion or  overcrowding. 

Officers  on  the  following  roster  for  instruction  will  proceed  to  the  pUptographie 
laboratory  at  guard  mounting  daily,  Saturday  and  Sunday  excepted,  and  spend  not 
less  than  six  hours  there  on  dnty^.  This  detail  will  not  interfere  with  regular  tonrs 
as  officer  of  the  day,  but  will  exempt  from  service  on  regimental  and  garrison  conrtA- 
martial,  and  on  boards. 

WEEKS   OF   DETAIL   ON    PHOTOGRAPHIC   DUTY. 

Lieutenant  Fitch  (B):  5,  6,  11,  17. 
Lieutenant  Spencer  (A):  1,  5,  11,  17. 
Lieutenant  Zinn  (B) :  6,  10,  16,  19. 
Lieutenant  Langtitt  (C):  -^  8,  12,  18. 
Lieutenant  Waterman  (A):  3,  7,  12,  IH. 
Lieutenant  Hale  (C):  1,  7,  13,  19. 
Lieutenant  Sanford  (A):  2,  8,  14,  20. 
Lieutenant  Chittenden  (B):  2,  8,  14,  20. 
Lieutenant  Gillette  (C) :  1.  4.  10,  16. 
Lieutenant  (laillard  (A):  3,  9,  15,  21. 
Lieutenant  Taylor  (B):  4,  7,  13,  19. 
Lieutenant  Sibert  (C):  3,  9,  15,  21. 

The  course  of  instruction  will  be  arrangetl  to  cover:  (1)  making  negatives  with 
gelatine  «mu1sion  plates,  including  the  preparation  of  developers,  intensifiers,  and 
other  solutions;  (2)  silver  printing,  inclndiug  the  preparation  nf  all  necessary  sola- 
tions,  tinishing  and  mounting  the  prints ;  (3)  map  printing,  including  the  preparation  of 
glass  and  paper  negatives,  the  blue  process,  &c. ;  (4)  photolithography,  including  the 
preparation  of  the  negatives  by  the  wet-plate  process,  the  preparation  of  the  prints, 
the  transfer  to  the  stone  or  zinc  plates,  and  the  mechanical  process  of  printing.  Each 
officer  who  has  made  a  survey  will  be  expected  to  submit  a  dozen  copies  ot  it,  pre- 
pared in  this  manner;  (5)  miscellaneous  work,  such  as  the  heliotype  process,  &,c. 

At  the  close  of  each  weekly  tour,  each  officer  of  the  detail  will  submit,  through 
Lieutenant  Lusk,  a  personal  report  upon  the  work  he  has  accomplished ;  and  at  the 
close  of  the  season,  a  set  of  pictures  made  by  himself  as  samples  for  file.  Printed 
blanks  for  the  weekly  reports  will  be  supplied. 

Five  non-commissioned  officers  from  the  companies,  in  tuA,  will  be  detailed  for  in- 
structii^n  for  one  week,  Saturday  and  Sunday  excepted.  One  will  be  selected  from 
the  following  list : 

Company  A,  Sergeant  Wuuder;  Company  B,  Sergeant  Griffin;  Company  C,  Ser- 
geant Grenier 

The  others  will  be  taken  in  turn  from  the  remaining  non-commissioned  officers  of 
the  company.  Attendance  will  include  the  usual  fatigue  hours,  and  the  instructor, 
aided  by  Sergeant  von  Sotben,  assistant  instructor  in  photography,  will  prescribe  saoh 
work  as  may  be  best  suited  for  the  individuals. 

In  field  astronomy. — The  daily  observat  ions  of  the  officer  of  the  day  for  time,  and 
work  in  the  observatory  after  each  officer  has  completed  the  course  prescribed  in 
printed  order  No.  4,  current  series,  will  be  suspended  until  the  resumption  of  drills. 

In  meteorology.-— Thci  ubual  hourly  meterological  observations  at  Wiilets  Point  will 
begin  on  January  2,  1885,  and  will  continue  for  sixty  consecutive  days.  Officers  will 
take  advantage  of  this  opportunity  to  make  themselves  familiar  with  the  contents  of 
professional  paper  No.  15,  of  the  Corps  of  Engineers,  treating  of  meteorology  and 
barometric  hypsometry — upon  which  they  may  expect  to  be  examined  when  pro- 
moted. 

The  three  captains,  each  acting  for  ten  days  in  turn,  are  charged  with  the  super- 
vision of  these  observaticms.  They  will  make  daily  inspection  of  the  instruments,  and 
see  that  they  are  kept  at  all  times  in  perfect  condition.  They  will  critically  inspect 
the  observer  not  less  than  once  a  day  ;  ascertain  by  questions  and  by  examining  the 
plots  and  records,  that  he  understands  and  performs  his  duty  ;  and,  if  necessary,  will 
give  him  detailed  instruction.  At  the  end  of  each  tour  of  ten  days  they  will  submit 
a  report  to  the  commanding  officer,  giving  the  names  of  the  several  observers,  the 
number  of  times  each  has  been  inspected,  and  a  full  statement  of  hif*  relative  and  ab- 
solute proticieucy. 

The  observers  will  consist  of  the  lieutenants  on  company  duty  with  the  Battalion 
at  this  post,  and  of  the  requisite  number  of  non-commissioned  officers  from  each  of 
the  three  companies,  to  be  s«^lected  by  the  captainn.  Each  tour  will  consist  of  one 
day;  the  observers  will  be  excused  from  all  other  duty  during  that  period,  but  will 
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make  all  reductions  and  plottiujj^  pertaining  to  tlieir  records  correctly  and  at  once.  Obser- 
Tations  between  the  hours  of  12  p.  m.  and  6  a.  m.,  both  inclusive,  may  be  omitted. 
The  roster  of  companies  will  be  kept  by  the  Battalion  adjutant. 

Immediately  after  the  termination  (»f  the  observations,  the  data  will  be  fully  and 
intelligently  discussed  upon  Colonel  Williamson'H  system,  by  aid  of  the  daily  plots 
and  diagrams  and  under  the  supervision  of  the  captains,  by  the  lieutenants  of  the 
companies.  Redwition  to  second  level  will  be  omitted.  To  Company  C  is  assigned  the 
reduction  of  the  observations  with  the  psychrometer,  including  force  of  vapor  and 
relative  bnmidity ;  to  Company  A  those  with  the  aneroid  baronut«r  and  of  the  air 
temperature ;  and  to  Company  B  those  with  the  mercurial  barometer,  and  of  the 
winds  and  clondn.  Should  this  reduction  develop  culpable  want  of  accuracy  on  the 
part  of  any  observer,  his  name  will  be  reported  by  the  captain  in  charge  in  trans- 
mitting the  final  tables  and  diagrams. 

Ininfantri/, — Company  commanders  will  see  that  their  couipanies  are  kept  well 
drilleil  in  the  manual  of  arms,  and  that  they  are  practi'^ed  in  the  bayonet  exercise, 
gallery  target  practice,  and  when  the  weather  m  euitabte  in  eHtimating  distances.  The 
nonrsof  practice  and  of  recruit  drills  will  be  regulated  as  may  \ie  most  convenient.  One 
Gonapany  drill  will  be  had  at  3  p.  m.  by  Company  A  on  Wednesday,  by  Company  B  on 
Thursday,  and  by  Company  C  on  Friday  of  each  week—recall  being  sounded  at  2  30 
p.  m.  for  that  purpose;  the  drill  will  be  attended  by  all  men  supplied  with  muskets, 
exoept  the  foregoing  details  and  men  actually  on  necessary  duty  that  will  not  admit 
of  delay. 

/»  j;0rMaa«nt/ortt/foa/ton.— Officers  serving  their  second  winter  with  the  Battalion 
will  each  prepare  an  essay  upon  sea-coast  defense — including  discussions  of  modem 
ordnance,  moderu  armor  as  applied  to  laud  batteries,  submarine  mines  and  modern 
warships;  at  least  one  of  these  subjects  will  be  elaborately  treat-ed.  8even  weeks 
are  allotted  to  the  work. 

These  essays,  after  discussion  by  the  Board  of  Instructors,  will  be  forwarded  to  the 
Chief  of  Engineers,  and  may  perhaps  be  laid  before  Examining  Boards  for  promo- 
tion 

jKecitations  of  enlisted  men.— The  non-commissioned  ofticers  of  each  company  in  turn 
will  be  detailed  for  one  week  for  theoretical  instruction.  They  will  be  excused  from 
all  duties  but  those  necessary  in  the  company,  and  will  atteud  all  recitations  unless 
excnsed  by  the  surgeon.  The  only  exceptions  to  this  detail  will  be  the  police  sergeant, 
the  depot  sergeant,  the  acting  drum  major,  and  the  sergeant  instructors  in  submarine 
mining  and  in  photography. 

Recitations  will  be  conducted  daily  (Saturdays  and  Sundays  excepted)  at  such 
hoars  as  may  be  selected  by  company  «Mnmanders.  The  latter  will  be  the  instructors 
of  the  companies,  their  subalterns  being  assistants.  The  post  school- room  may  be 
used  for  these  recitations  when  not  occupied  by  the  children.  Regular  classes  will 
be  formed  in  field  fortification  (including  mining),  ponton ieriiig,  topographical  draw- 
ing, infantry  tactics,  the  theoretical  and  practical  use  of  the  railroad  transit,  military 
signaling,  and  submarine  mining  according  to  the  three  parts  of  the  Manual.  The 
instrnction  in  electricity  will  include  elaborate  verbal  explanations  and  experiments 
in  the  electrical  laboratory,  the  second  floor  of  which  will  be  available  for  that  pur- 
pose. , 
Each  recitation  will  be  marked  on  the  WestPoint  system ;  and,  at  the  close  of  each 
week,  a  list  showing  the  marks  of  each  non-commissioned  officer  in  each  branch  will 
be  forwarded  to  the  commanding  officer. 

Daring  the  winter  season  a  school  for  soldiers  will  be  established,  as  prescribed  in 
the  Revised  Regnlaiions  of  the  Army.  Attendance  will  be  voluntary,  the  object  being 
to  extend  aid  to  such  enlisted  men  as  desire  to  devote  a  portion  of  their  winter's  leis- 
ure to  stndy.  This  school,  as  well  as  that  for  the  children  of  the  post,  will  be  under 
the  charge  of  the  Battalion  adjutant.  Sessions  will  be  held  at  the  headquarters  build- 
ing between  half  past  seven  and  half-past  eight  p.  m.  on  Tuesdays,  Thursdays,  and 
Fridays  of  each  week.     Wet^kly  reports  of  progress  will  be  rendereil. 

WEST  POINT,   NEW   YORK. 

Unless  otherwise  ordered  by  the  Superintendent  of  the  Military  Academy,  the  en- 
listed men  of  Company  E  will  receive,  so  far  as  practicable,  the  same  instruction  as 
the  rest  of  the  Battalion ;  and  a  consolidated  report  of  the  recitations  of  the  non-coui- 
missioned  oflBcers  in  each  branch  will  be  forwarded  to  the  adjutant  at  the  close  of  the 
season. 
By  order  of  Lieutenant  Colonel  Abbot. 

Harry  F.  Hodges, 
First  Lieutenant  of  Engineers,  Adjutant. 
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iPrlnted  Orders  No.  l.J 

Battalion  of  Enginerks, 
Willeia  Point,  Sew  York  Harhoi\  January  5,  lc>?G. 

The  following  are  aunouiiced  as  the  results  of  the  astrouomical  observations  taken 
in  1884  at  the  Held  observatory  at  Willets  Point.  The  work  was  very  well  conducted 
under  the  supervision  of  Captain  Price,  >vho  also  revised  the  computations.  Tlienew 
observaiory  and  instruments  are  described  in  General  Order  No.  3,  s<-ries  of  1881,  and 
Printed  Order  No.  3,  series  of  1882. 

To  cover  the  course  of  observations,  as  prescribed  by  verbal  instructions  and  printed 
orders  of  the  Battalion  commander^  required  the  use  of  at  least  one  of  the  instruments 
at  the  observatory  during  each  clear  night,  and  occasionally  two  aud  even  more  were 
used  at  the  same  time.  While  this  condition  was  not  desirable,  and  tended  to  lessen 
accuracy  of  work,  yet  without  it  the  course  might  not  have  been  covered  as  nearly  as 
it  was.     The  roster  embraced  eight  officers. 

The  old  Troughton  transit  was  replaced  in  May  by  a  modern  instrument,  made  in 
187C  by  Buff  &  Berger  for  the  lake  survey.  Its  ibcal  length  is  39  inches,  the  clear 
aperture  being  3  inches,  and  the  usual  magnifying  power,  87  diameters.  Reversals 
are  made  by  a  neat  mechanical  device. 

OBSERVATIONS  FOR   LOCAL  TIME. 

With  the  transits. — Time  in  the  usual  course  is  noted  by  four  diffei'ent  methods:  (A) 
by  the  recorder  at  the  word  "tick"  given  by  the  observer;  (B)  by  tlie  observer  him- 
self, guided  by  the  relay  tick  marking  seconds  as  loud  as  would  be  done  by  an  astro- 
nomical clock:  (C)  by  the  Hipp's  chronograph,  generally  used  only  with  the  Rus- 
sian and  Lin^ke  instruments;  (D)  by  the  usual  eye  and  ear  method.  The  standard 
chronometer  ib  Lukens  No.  141,  and  its  record  during  the  season  is  given  by  the  fol- 
lowing table. 

The  usual  observations  with  the  Fauth  personal  equation  machine  were  not  sys- 
tematically niade  and  reported,  although  tne  instrument  was  occasionally  used  for 
practicing  the  observers. 

ERRORS  OF  STANDARD  CHRONOMETER. 


Datft.     I    Initials  of     Transit  instru-     Time  by    Number    ^^^^'^ 
^  observer.  ments. 


Prob- 


1884. 

May    14 

14 

15 

.        16 

17 


Jiine 


July 


Aug.     1 
3 

31 
ZV 


E,B  ...  . 
L.  H.  B  . . 
G.A.Z  . 
W.C.L.. 
W.  C.  L  . . 
K.J.S... 

E.B 

G.  D.  F. . 
O.T.C... 
L.H.  B.. 
W.  C.  L  . 
W.C.L 
H.  E.  W . 
G.A.Z.. 
H.E.W. 
G.  A.  Z.. 
G.  A.  Z.. 
E.  J.  S... 
E.  J.  S... 
H.  E.  W  . 


Lingke 

Russian  .   .  .. 

Troaghton... 

. .  do 

...do    

Buff  &  Berger. 

Lingko 

KuHsian 

Russian 

Lingke 

Buff  &  Berger. 

.-  do 

..do 

Stackpole 

do 

Buff  dc  Berger 

. .  do 

Russian 

I  Lingke    

;  Buff  &  Berger 


meo^ 
Jthod 

of  stars. 

noroeter 
slow. 

able 
eiTor. 

Remark*. 

Seeondtt. 

Seconda. 

C 

11 

192.8 

:'  0.  39 

Bv  least  nquan-*.. 

D 

16 

195.  3 

0.06 

A 

5 

, .       196.  7 

A 

1         6 

193. 5 

+  0.29 

D 

t         8 

1        194.2 

0.22 

C 

,        13 

202.7 

0.17 

C 

!        20 

205.7 

0.04 

Moon  culminaiion 

D 

1        14 

200.0 

0.03 

Do. 

D 

15 

206.3 

0.05 

Do, 

C 

21 

206.2 

0.05 

Do. 

D 

7 

215.4 

0.16 

D 

14 

219.5 

0.06 

Moon  culmination 

D 

1        " 

222.5 

0.06 

D 

1          7 

219.4 

0.32 

On  ont«ide  pier. 

D 

3 

223.3 

0.21 

Do. 

D 

8 

233.5 

0.08 

D 

13 

235. 6 

0.07 

Moon  culmination 

C 

4 

239.5 

0.02 

C 

21 

:        284.9 

0.05 

Moon  culmination. 

D 

11 

286.1 

0.16 

Do. 

*  Subsequent  record  from  single  transits. 

With  sextant, — The  observations  made  for  practice,  aud  those  by  the  officer  of  the 
day  for  regulating  the  post  time,  are  not  reported.  Each  officer  is  required  to  make 
one  complete  set  of  observations  for  latitude,  and  to  compute  the  time  and  latitude 
therefrom.  Ten  altitudes  of  an  east  and  ten  of  a  west  star,  both  near  the  prime  vor- 
tical and  at  similar  altitudes,  are  taken  for  time,  and  corresponding  sets  on  Polaris 
and  on  a  south  star  at  its  culmination,  for  latitude — all  on  the  same  night.  A  set  of 
similar  observations  is  required  for  determining  the  longitude  by  the  methocl  of  lunar 
distances.    The  following  table  gives  the  results  submitted  for  time'.     Lieutenants 
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Langtittand  Waterman  were  prevented  by  illness  from  completing  their  sextant  ob- 
servations : 

LOCAL  TIME  BY  SEXTANT. 


Lnkens  slow  by 
sextant. 


Initials  of  obserTer.         Date.  Names  of  stars. 


1884. 


E.B 

E.J.  S... 

E.B Aug.  13  [I 

O.T.C Aug.  13    ^ 

G.D.F Aug.  13 

H.  E.  W Sept.    3 

L.  H.B... 


T«iw  OA  \S    Arcturus  — 

TnW  in    S    Arcturus  .... 
July  30  ,  J  aAndromed®  . 


Arcturus 
aAndromediB  . 


<  Arotums  . 
{ aAndromedsB  . 
(  Arcturus  — 
)  aAndromedn  . 
laAndromede  . 
I  aL^rte 

8ept.2«:{  S^ii.::::;; 

I  f    Vega 

'  n«*      a  'J    Altair 

^^'     «ij    Alpherat.... 

I  !  [   Oapella 

{Vega 
a AudromedsR  . 
Capella 
Altair 

;o«"-»»il  tl^:vz: 

^•^■« o«'"'iJ  i^SrS'.;:::: 


L.  H.  B.... 

G.  D.  F.... 

G.  A.  Z.... 
E..T.S.. 
Ct.  a.  Z 


I 


10 
10 
10 
10 
10  ' 

10  ' 
10 
10 
10 
10 
10 
10 

11 

11  , 

II  : 

II I 

11  I 
11  I 
11  I 
11  I 

10 
10  I 
10 
15  I 
10  I 
10  I 


I 


•^1    '  i 


.^    '  <^ 


I 


3 


g 


3  47. 

3  53. 

8  47. 

3  61, 


m. 

r\< 

h 

}* 


ff. 

50.5 

40.7 
16.6 
15.8 
21.1 
50.9 
13.9  I 


m.    $. 

3    63.5  I 

3  53.6 

4  14.6 

14.6  , 

14.6  , 

49.1  ! 

12.0  ! 


5    2a.  3       5    24.2 


^5    24.9 


5 

33.1 

5 

36.4 

5 

40  4 

3.0 
3.8 
2.0 
1.2 
6.5 
1.8 
1.9 

0.9 


5    24  2  '      0.7 


I 
5    33.2  I 

5    35.  5  I 

I  I 

I    5    48.4  I 

I  I 


0.1 
0.9 
1.0 


Observations  for  Latitude, 

Observations  for  latitude  were  made  daring  the  season  with  the  Lingke  combined 
instrament,  the  Wurdomann  zenith  telescope  and  with  the  sextants.  Officers  serving 
their  eecond  year  wich  tlie  battalion  used  the  Lingke  ;  those  serving  their  first  year, 
the  Wnrdemann;  and  all  the  se.\tants.  The  results  by  each  instrument  will  be  re- 
ported.    One  second  of  arc  at  Willets  Point  is  about  101  feet. 

With  sextant. — The  following  table  exhibits  the  latitude  results  submitted  by  each 
officer,  the  corresponding  determination  of  time  having  been  already  reported: 

L.\TITU1)E   BY  sextant. 


Observer. 


Date. 


1884. 

E.  B July  30 

E.B Aug.  13  I 

O.T.C Aug.  13 

G.I>.  F Aug.  13  , 

L.  II  B '   Oct.      6 

G.A.Z    Oct.    20  ' 

B..J.S Oct    21 


:|i 


Latitude  by  sextant.' 


Stars. 

•oS  1 

''      1 

....        10, 
....        10 

.--.      10 

....    11 

.....       10 

By  each  star. 

Polaris 

Altelr 

Polaris 

Altair    

Polaris    

o    /       // 
40  47  21. 2 
40  47  08. 1 
40  47  28.  3 
40  47  06. 2 
40  47  32. 0 

Altair 

Altair 

Polaris 

....:  10  1 

..  ,       10  1 
9  i 

40  47  06.  8 
40  47  32. 3 
40  46  56.0 

PoUria 

....        10  1 

40  47  22.  0 

Enif 

...'      13  i 

40  47  17. 7 

a  Pegasl 

::..,  10  1 

40  47  19. 3 

Polaris 

10  1 

40  47  20. 9 

Polaris 

.  ..'    11 

40  47  11.  5 

aPegasi 

....        13' 

40  47  52.5 

Mean. 


40  47  14. 7 


$3 


6.9 
I  I  40  47  17.  3         4. 3 


40  47  19. 4 


2.2 


40  47  14  2  i      7. 4 


40  47  19. 9  . 

1 

40  47  20. 1  ; 


1.5 


40  47  32. 0 


4. 


uigitized  by  VjOOQIC 


438 


REPORT    OF    THE    CHIEF    OF    ENGINEERiS,   U.  8.  ARMY. 


^Vith  zenith  tel&iCopfs.—The  Sait'ord  catalogue  was  used  in  selecting  the  pairs  of  8t«n 
io  be  used.  Each  offlcer  prepared  his  own  list  and  observed  ou  as  many  consecativ* 
nights  as  possible  until  ()()  good  pairs  were  taken.  Each  officer  made  his  own  compn- 
tatious  and  all  results  are  reported  ;  unless  (I)  marked  doubtful  in  the  record  ;  or  (2), 
giving  a  latitude  at  least  one  minute  in  error  (which  may  fairly  be  attributed  to 
mistaking  one  of  the  stars,  or  to  wrongly  reading  the  micrometer) ;  or  (:i),  unless  re- 
jected by  Peirce^s  Criterion  applied  to  his  whole  set  of  observations.  Rejections  for 
the  first  two  reascms.do  not  appear  in  the  table,  but  their  number  (trifling)  is  reported 
at  the  end.     Those  for  the  last  are  entered  marked*. 

CONSTANTS  OF  ZKNITH  TKLE8COPE. 


Ol»8er\'er. 


I)At4'. 


Turn  of  roicromeler. 


No.  of  ob 

80rViitiOD8. 


Vuhio. 


Datis 


Dirision  of  level. 


;  No.  ofob-  ' 
nerN'AtiuDB.  > 


Vala«. 


UXGKB  IMSTBUMENT. 

L  H.B 

G.  D.F ' 

B.J.S 

E.B 

O.T.C 

¥rURDBlIAMM  INBTBUHRNT. 

H.E.  W... 

W.C.L 

G.  A.Z 


1884. 

May  31 

47 

Jnoe    2 
June    2 
Aug.  21 
Aug.  21 

30 
32 
40 
31 

Aug.  11 
Aug.  12 
Aug.  17 

18 
10 
20 

66. 224  ±0.09] 

67.  338  ±0.35 
67.  458  ±0.09 
67.26U±0.03 
67.020 


1884.  , 
i  June  16; 
;  June  25^ 
'  June  25  < 
\  AufT.  1 
;  Aug.  23  I 
'  July  25  i 


61.  947  ±0.10       Aug.  31  I 
61.992±0.06    !  Aug.  13  I 

62.  034  ±0.03       Aug.  18 


15  i 


0. 801  ^&  021 

0.741i0.009 
0.7I5i:0.0O7 

O.718i:0LO0» 

0.780 


0. 886^0. 014 
0.892^aO06 

o.«35±aois 


In  comparing  the  observations  for  latitude  of  this  season  with  those  heretofore  re- 
ported, it  will  be  noted  that  the  work  began  at  an  earlier  date — thus  introducing  luanj 
pairs  not  used  before.  This  was  done,  partly  to  eliminate  so  far  as  possible  the  erron 
of  the  star  places,  and  partly  to  determine  whether  changes  of  temperature  in  the  in- 
struments ha<i  any  m^nsible  etfect  upon  the  value  of  the  constants. 

LATITDDK   BY  TUB   WURDKMANN   ANI>  LINGKE  INSTRUMENTS. 


Star. 
cla88. 


Initial.s  of  observers. 
Lingke  iustmment.  Wardemann  inatrumeoi. 

K.  B.        O.  T.  C.     L.  H.  B.     (i.  D.  F.      E.  J.  S.      G.  A.  Z.     W.  C.  L.    H.  a  H 


6 B  5 

19 A  ^ 

11 A  5 

19 A  J 

7» c  ^ 

40 B  !^ 

06 B  5 

79 B  \\ 

I 

M  B  I 

90  B 

86 B  |5 

100 B  ' ) 


16.37) 

21.  53  > 

22.  4.>  > 

18.64) 
I9.86> 
18.55) 


18.79 
20.  80 

20.  10 
19  67 

21.  (10 

19  15 


19.32 

21 

20. 


21.39 


21.26 


19  15), 

21.(i6>  

18.90> 

>.32J| 

.  25  J  I 

I.  40  V 


22.60 


21.42 
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Latitudk  by  the  wukdkmann  and  linukk  instruments— Continued. 


i 

-a 


Initials  oroh»ervtnu 


Star, 
claaa. 


Lingke  instnunent. 


Wurdemann  iodtrunient 


E.B. 


O.  T.  C.      L.  H.  B.      G.  D.  F.      E.  J.  S     .  G.  A.  Z.  !  W.  C.  L.  i  H.  E.  W. 


112. 


118 
122 


129. 
143 


150 
154. 


196 
181 


17f. 

181 


200. 
207. 


214. 
218 


268 


282. 
274 


276. 


287. 


281. 

284 


IIS 


327 
3J9. 


340 

345. 


3S6 


371. 
373. 


375 

378 


411.  . 
427  .. 


-.1 


B 
A 


B 
B 


A 
C 


B 
A 


A 
B 


'M.  24  ) 
21.  52  > 
17.80) 

18.72) 
18.8U> 
10.22) 

10  68) 
22.27S 
24.02) 


20.63 
20.62 


21.41 


10.21 
21.00 


21.33 


18.15  22.04 

18.  ."iO    !       10.70 


10.25 


•. 


c     ) 


22.35 


C 
C 


B 
A 


B 

A 


C 

A 


B 
AA 


21.90 
22. 

18. 


OOlj, 

48):' 

18  3oJ 

17. 84  >  1 5 

10.35)   < 

16.  &3) 
20.80> 
22.05) 


19.27 


22.77 
29.86* 


10  64 
21.80 


23.32    I 


I  (  23.03 
<  21.33 
\l   25.24 


to  03 
10.56    i. 


i  \ 

B 


B 
B 


B 
B 


B 
B 


C 
A 


A 
C 


A 
C 


17.34 
10.02 


20.41 
24.80    , 

25. 23      J 

21.00    . 
21.56    • 


25.27 
23.31 


20.80 
22.75 


22.62 
16.87 


20.32 
23.02 


18.46 
17.77 


19. 27  )  I 

20. 40  5  ' 


10. 
19. 

22. 
19. 

1& 
20. 

16. 
15. 

19. 
22. 
13. 

21. 
19. 
19. 

25.2 

17.  S 

27. 
20. 

17. 
1& 
16. 


|! 

50    t  . 
72      .. 

mil 

66)! 
03  j> 

47  j| 
945i 

6«j' 

15i|' 

10  V 
38S 
02) 

39 
99 

08? 
10  5 


17.  il     i 
19.  11 
1&60    I 


17.43 
20.72 
1R.50 

21.30 


19.27 
19.99 


16.93 


24.07 
22.29 


21.18 


21.11 
16.48 
17.17 

22.94 
16.99 
22.95 


22.20 
20.95 
18.38 

26.86 


15.  71 


25. 

a 

9. 
21. 
21. 

25. 
17. 


37     , 
61     ; 

63     ' 

80(| 
453' 


S22.  30  )  L 
io.ihJ 
22.  91  V  ; ' 


22. 53 
19.84 
22.77 


21.  62 
20.  ,12  1 
22.81 


21.63  , 
21.60 

26. 35*' 
24.34 
19.80  I 


•I- 


•I- 


! ! 


eegle 
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'2  . 

^  o 

-s 


418. 
427. 


430. 
433. 


461 
458. 


468. 
470. 


500. 
508. 


515. 
516. 


520. 
532. 


520. 
533. 


530. 
553. 


558. 
574. 


559. 
574. 


578. 


503. 
599. 


600. 
624. 


640. 
648. 


656 
667. 


675 
684. 


676. 
008. 


Star, 
olftsa. 


B 
C 


B 
A 


A 
AA 


B 
A 


B 
A 


B 
A 


AA 
B 


AA 
A 


A 
A 


A 
A 


AA 
A 


C 
B 


A 
A 


A 
B 


B 

A 


AA 
AA 


Initials  of  observers. 


Lingke  iiiBtriiinent. 


E.  B.       O.  T  C.  .  L.  H.  B.  •  G.  D.  F.     E.  J.  S. 


Wnrdemann  instrument. 


G.A.Z.     W.C.L.     H.E.W. 


19.96   ) 
20.40  > 


17.32 
22.96 


ia69 
18.02, 


(23.99  22:41)1, 

I   17.04  18.13>   \ 

I  19.74  22.32  V' 


13.12 
20.74 


24.18  |. 
25. 61*  . 


20.90) 
L16  5 


22.1 


26.48) 
16.595 


S  ia7o? 

{    26.725 

(  17.16) 
^  23.66  V 
(  25.38) 

5  24.56) 
\    12.40  5 


•| 


22.54 


S  20.05) 
22.43> 
25.205 

(   21.74 

<  19.87 
(  21.98 

(  22.34) 

<  20.72> 
^22.09) 

C   24.26)   J 
)    23.26  5  1 

(  18.97) 
^  22.00  > 
i   10.24  J 


f  23.561  1, 
J    13.981    J 

i  16. 14  r ) 

I   19.60J,' 

16.45)'  f 
18.42>  \ 
15.11)    [ 


23.71 
21.02  , 
24.14 


17.13 
21.65 
20.51 
20.57 


21.15  . 
21.57  ;. 
24.06  '. 
19.98  L 

22.56  1. 
22.66  . 
20.09  . 
22.84  I. 

i 
22.43  |. 
23.17  . 
23.43  I. 

21.41    . 
18.97 
22.56  !. 


21.30 


5    19.64  )l5 
\    25.48  5!^ 


19.77 
20.07 
23.  74 


(  20.16 
<  22.27 
(  27.84 


21.98 
20.55 
21.38 


C    19.48      5 
J    22.62      ^ 

I  C  22.50 
<  22.03 
(   17.01 

15, 41      j 

(    10.98). 
)    17.  50  5  I 

21.19    ' 


21.97)  f 
22. 01  V  ^ 
22.66> 

1  '" 

24.22^! 
20.75>  \ 
18.25-)    ' 

24.26) 
21.98>  .. 
19.97) 

20.40)    f 

lo.ooS  { 

20.24)    1 


22.18[ 
26.46J 


26. 93  [ 


21.40  :. 
22.27  I . 


19.74 
27.53 


17.86 
22.57 
15.16 
21.02 


21.95 
21.99 
22.39    I 


J 


.64> 
89) 


20.  .'H) 

22. 

22 


22.02  I 
22.29 


21.73 
23.53 


21.12 


21.71 


22. 77      5 


21.51 
24.30 


21.90) 
20.  77  5 

20.  36  )  I 
33.  84  S 


24.65 


\  ii!  \  ^-^i 


21.84); 

21. 02  5  I 


23.60 


16.  oJ 


21.54 


20.49 

C  23.77) 

{  23.16  5 

(  23.65) 

<  20.08  V 
(  21.32) 

f  25.50) 

<  19.78  V 
(  21.70) 


(  18.10) 
]  22.94V 
(    19.77)1 
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Latitude  by  the  wurdkmann  akd  likgke  instruments — Continued. 


ii 


700. 

720- 


711.. 

727.. 


732. 


733. 

747. 


755.. 

778  . 


783. 
791 


796  . 


767 
799. 


780 
806. 


780. 
791. 


797- 
800. 


M8. 
825. 


833 


843. 


871.. 
876.. 


881 
893 


922. 


949 


959. 

971., 


96  9. 

98.7.. 


Star, 
class. 


C 
C 


C 
A 


A 
C 


C 
O 


B 
C 


A 
A 


A 
B 


A 

B 


A 

C 


C 

c 


c 

B 


B 
C 


A 
A 


A 

A 


A 
C 


A 

C 


A 
A 


B 
A 


A 
A 


Initiiils  of  observers. 


Liogke  instrument. 
E.B.        O.TC.  I  L.H.B.  I  G.D.F.  i  E.  J.  S. 


Wnrdemann  instrument. 


l(   21.12? 
I{   21.315 

5   22.97? 
{22.29  5 


\C   18.70) 
!(   19.77> 


G.A.Z.     W.C.L.    H.E.W. 


(    18.95?, 
\\   21.785, 

!(   19.50)' 


C  28.47?; 

\  21.3151 

5  19.53?! 

>  21. 62  5  { 


19.82 


5    17. 78?  I 
{    19.625| 

t  l«.ll5 


17.53 


C  23.28? 

{  20.05  5 

5  21.42? 

\  21.46  5 

J  21.46?! 

{  21.85  51' 

C  22.  54?  I 

{  22. 32  5  I 


I  (21.58) 

,  21.87    I  <   ]9.48> 

I  (18.00) 

I  I 

iC   10.66)! 

,  17.67    ,<   20.80> 

5  24  50  1  5 

\  20  UI^ 


25.15 
22.41 
23.67 


19.45  I 


15.64; 

20. 

1& 


(     19.74  ,         18.99), 
'<     20.33  19.05> 

(     17. 83  ;        21. 57^ 


\      'iT^\     21.96.       <20.11 


22.72 
24.06 
22.00 

17.63 


'^1c     ifl  «»)      (17.05 

'•4?     18  8?        V^'^ 
L55V'      **'•'*"  \      (18.08 


24.62 
21.32 
22.44 
ia73 


15.17  I. 

I 


21.81 


1«.  74  • 


18.34 
26 
90 


/Google 
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Latitude  by  thr  Vurdkmann  and  lingkb  instkumknts — Continued. 


«l     i 
$o       \     star. 
9       I    ela8A. 


eg 


I 


W7 A  r 

1000 i  AA  5. 

1013 A  ( 

1035  B  S 

1037  E  i 

10«5 C  5 

1047 i  C  I 

1066 ;  C  S 

1071   '  B  ?! 

1086 B  5! 

1071 B  t\ 

low B  S| 

1099 C  ?i 

1144 ■  A  S 

1129 1  A  i 

1139 B  5! 

1150 j  A  l\ 

1164 A  5! 

1168 i  A  )| 

1180 A  j 

1169 1  C  I 

1176 1  A  3 

1204 B  \ 

1211  B  J  • 

I 

1220 1  AA  \ 

1226 A  5 

1250 :  A  } 

1266 1  B  5 

i 

1270 ;  AA  } 

1293 B  j 

1313 A  } 

1835 B  5 

1342  A  C 

1351 A  \    ■ 

1397 A  A  r 

1406 A  5 

1416 B  \ 

1431   A  5   ■ 


Initials  of  observera. 


Lin^rke  instrnmeDt. 


WurdeJUMiD  iDstnin 


E.  B.     i  O.  T.  C.      L.  H.  B. 


G.  D.  F.       E.  J.  S.  !  G.  A.  Z. 


ia94 
14.82 
18.  a5 
21.28 


W.C.L.     H.1I.  W. 


17.98 
19.24 
28.69 
16.96 


^     19.11 

I  f  21.28  \1 
n  17.21  ,S 
J   (20.11  |> 

24.12  I 


16.  C 


23  W 


22.64 


17.06 


22:15  iljlJ-JS'j  <». 


M 


22.65  1 


20.00 


\  im  ss 


{  (     20. 60  '        20. 87> 
\\      14.01  I        23.28$ 


22.01 
1&67 


16.96 


I- 


23.01 
22;.  71 
in.  16 

18.06 
33. 11* 

3L7S 

22.73 


19.14  I 


i  17. 12 
;28.TO 
(18.45 


20.10i 
1&38I 


•\]  21.19  lU 
I  /  19. 63  V 
I 

i'  19.38); 
21,  87  > . 
19.  69  > 

'  (  20.  00  )  , 
l<  27. 97  >  I 
\i   21.99V 

A  17.7ni 
{    2^.55  51 


M 


18  20 
20.13 


20.60 

iao5 


20.24 
19.13 


5  21.34< 

;>  21.415 

C  ia02< 

\  18. 17  J  i 


:^   if 

Il 


16w«6 
12.24* 

2.^e6 

17.12 

16L33 
22. 6S 
ia86 

22148 
l&M 
18.52 
18.  7» 

18.83 
1&81 

l&4a 
1R.34 
2a  4  I 

23.04 
21.91 
20.0s 

18.88 
17.68 

17.87 
IT,  48 
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Latitude  by  the  wurobmaxn  and  lingkr  iNSTRUMKNTS—Coutinucd. 


Star. 


1400.. 


I4i8. 


14«. 

14flf.. 


1518. 
1591. 


cM 

C 

B 


Prolmble  error  — 
Good  obeerrationa 

Wtobic  pairs i 

Priree's  Criterion  i 
r^leots         j 


Initials  of  observers. 
Lingke  instrument.  Wnrdemann  instrament. 

E.B.     i   O.T.C.     L.H.i.      G.D.F.      K.  J.S.    :  G.  A.  Z.  '  W.C.  L.    H.E.  W. 

-  J      -  1 ;.-  I        !. 


I- 

i  i 

'a    I. 


1 

1 

24.  a 

i 

23.34 

1 

;! 

21.41 



1 

21.  M 

i 

1 

20.  M 

1 

1. 

16.  Of 

30.69 
■t  0.16 
71 
1 

20.36 
i  0.28 
60 
6 

21.11 
±  0.16 

78 
None. 

20.50 

:t:    0.39 

62 
4 

1 
1 

21.  95 
±  0. 10  i 
62        1 
3 

30.60 
t  0.17 
62 

5 

20.81 
±  0.19 
67 
8 

1 

20. 0« 
±  0.18 
61 
9 

None.    , 

i 

4 

None. 

2        1 

1 

None. 

2 

The  grand  mean  of  all  the  observations  for  latitude  made  thlH  seaHon  is  the  follow- 
iDiT)  giving  all  pairs  and  observations  equal  weii;hc : 

Wurdeniann  (190  observations  on  43  pairs),  latitude  40^  47'  '^0".47. 

Lingke  (;i:^  observations  on  54  pairs),  latitude  i(P  47'  20'\92. 

Grand  mean  giving  observations  and  instruments  equal  weight,  latitude  40^  47' 
«0".75. 

The  following  results  of  the  observations  for  previous  years  are  added  for  compari- 
■OB.    One  second  of  arc  corresponds  to  about  101  feet : 

Latitude. 

Transferred  from  old  observatorv 40"  47'  21".704:0.575. 

In  ld80  (326  observations  on  84  pairs) 40©  47'  21".59l0.0H2. 

In  18tfl  (591  observations  on  104  pairs) 40^  47'  21".47. 

In  lHb2  (235  observations  on  60  pairs) 40<-  47'  2l".37. 

In  1883  (497  observations  on  118  pairs) 40°  47'  21".  15. 

In  1884  (523  observations  on  89  pairs) 40°  47'  20".75. 

The  grand  mean  of  2172  observations  made  at  the  new  observatory  during  the  past 
five  years  is :  Lat.  i(P  47'  21"  .2:?  ;  but  it  will  be  noticed  that  thfire  bas  been  a  steady 
redaction  in  the  yearly  means  during  this  entire  period,  and  that  the  less  exact  de- 
termination at  the  old  observatory  indicates  a  change  in  the  same  direction.  Although 
the  nature  of  the  observations  and  the  small  absolute  value  of  the  quantity  in  ques- 
tion render  it  quite  possible  to  attribute  this  solely  to  errors  of  observation,  the  fact 
is  nevertheless  suggestive,  in  view  of  the  favorable  report  of  Messrs.  Villarceau,  von 
Bakhuyzen,  Cutts,  Schiaparelli,  and  Christie,  upon  the  proposition  of  Professor  Fer- 
gola  (October  16,  1883)  to  investigate  a  possible  movement  of  the  axis  of  rotation  of 
the  earth  in  its  interior — whioh  would  cause  such  a  change  in  latitudes.  This  report 
was  presented  to  the  International  Geodesic  Association  at  its  seventh  general  confer- 
ence held  at  Kome  in  October,  1883 ;  and  one  of  the  stations  proposed  for  testing  th* 
natter  was  New  York  City. 

ObSKRVATIONS   for   IjONGITLI>K. 


The  methods  utually  practiced  here  are  the  following :  Occultations  by  the  dark 
liflibof  the  moon,  lunar  culminations,  eclipses  of  Jupiter's  satellites,  and  lunar  dis- 
tances. 

One  Hccond  of  time  con^esponds  to  about  384  yards  in  the  latitude  of  Willets  Point. 
The  adopted  longitude,  fixed  by  time  signals  sent  from  the  Naval  Observatory  at 
Wasliington  in  May,  1  78,  is  4h.  55m,  07.58. 
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Oocultationa  by  the  dark  limb  of  the  moon. — These  observations  were  omitted — iudoed 
uo  work  was  done  with  the  equatorial  telescope  dnrinj^  this  season. 

Lunar  culminations. ^The  American  Ephemeris  was  used  iu  reducing  these  observa- 
tions, and  both  observations  and  reductions  were  made  with  especial  care.  No  record 
was  rejected  unless  noted  as  doubtful  or  thrown  out  by  Peirce's  Criterion. 


LONGITUDE  BY  LUNAR  CULMINATIONS. 


Stars. 


Observers. 


Date. 


1884. 

KB ;  June    4 

G.D.P  I  June    4 

O.T.C I  June    5 

L.H.B June    5 

W.C.L    1  July     3 

G.A.Z '  AuR.    1 

B.J.8.* ,  Aug.  81 

H.E.W Aug.  31 


No. 


Probable 


Moon. 


Longitude. 


I  Limb. 


teeond».  i 
0.04  i 
0.03  I 
0.05  I 
0.05  , 
0.05  i 
0.07 
0.05 
0.16 


No. 
wires. 


Probable 
error. 


tecondt, 
0.16 
0.15 


0.18 
0.20 
0.14 
0.08 
0.09 


Computed. 


m     ». 

55  00.0 

56  44.1 
55  05.3 

54  52.4 

55  n.3 
55  17.9 

54  52.0 

55  02.0 


Brror. 


8econd9. 

7.5 
36.6 

2.2 
15.1 

3.8 
10.4 
14.6 

5.5 


*  On  aocoont  of  the  temporary  failure  of  the  chronograph  the  times  of  transit  of  the  moon  were 
taken  by  calling  *'  tick  "  to  the  recorder.    The  transits  of  the  stars  were  recorded  on  the  chronograph. 

Eclipses  of  Jupiter's  satellites. — ^No  observations  were  made,  owing  to  the  unfavorable 
position  of  the  planet  during  much  of  the  working  season. 

Lunar  distances, — The  method  recommended  by  Professor  Chaavenet  is  adopted  in 
reducing  these  observations.  The  altitudes  of  the  bodies  are  comput>ed,  observations 
being  limited  to  measuring  with  a  sextant  the  distance  between  the  moon  and  one  or 
more  of  the  stars  given  in  the  Ephemeris,  and  to  determining  the  error  of  the  chro- 
nometer by  observing  ten  altitudes  of  an  east  and  ten  of  a  west  star.  The  following 
table  exhibits  the  longitude  submitted  by  each  ofAcer.  The  corresponding  times  have 
already'  been  reporteo. 

LONGITUDE   BY  LUNAR  DISTANCES. 


Observers. 


Date. 


1884. 

E.J.S : July  30 

E.  B ;  Aug.  13 

L.H.B.* Sept.    2 

H.E.W Sept.    3 

O.T.C Oct.      1 

L.H.B Oct.      6 

G.D.F Oct.     6 

G.A.Z Nov.    2 


Stars.        *No.  ofobs.     Longitude.      Error. 


h. 

m. 

1 

wee. 

a  AquilflB  . . . 

10 

55 

24.0 

1«.5 

Fomalhant.. 

10 

54 

54.6 

12.9 

Fomalhant.. 

10 

55 

14.8  ' 

7.3 

aArietls.... 

10 

55 

14.2 

6.7 

Altalr 

15 

55 

53.9 

46.4 

Aldebaran.. 

10 

55 

47.2 

30.7 

Aldebaran . . 

10 

55 

31.4  ; 

23.9 

Saturn 

12 

d 

55 

19.2 

11.7 

*One  star  only  taken  for  time,  and  result  therefore  not  published  in  table  of  "Localtime  by  sextant." 

Aurora  Borealis. 

The  regular  series  of  records  of  the  displays  of  the  aurora  borealis,  begun  in  1870, 
has  been  continued  as  heretofore.  Three  sentinel  posts  are  enarded  by  soldiers  of 
the  Battalion  of  Engineers  specially  selected  as  watchmen.  Three  of  them  remain  ou 
duty  from  sunset  to  sunrise,  and  each  is  requircMl  to  report,  when  relieved,  whether 
he  has  seen  any  auroral  light  during  the  night ;  and,  if  not,  whether  the  sky  has  been 
sufficiently  clear  to  permit  any  to  be  visible.  These  records  for  the  past  year  are  pn»- 
•eated  in  the  following  table.  It  appears  that  out  of  180  favorable  nights  12  auroras 
were  noted  j  and,  if  we  may  assume  the  same  ratio  to  apply  to  the  cloudy  nights,  about 
24  auroral  displays  occurred  during  the  twelve  months. 
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Month. 


Jannaiy 

February 

March 

Aprtl 

May 

June 

July 

Aaxnat 

September 

October 

November 

December 

Total  for  year ,      12 


1 

Auroras. 

Clear  nights. 

Clondy  nigbu. 

"-  1 

«     I 

M 

^ 

w      . 

~    CO 

'  J> 

M 

n     ' 



:        O 

6     ' 

6     ' 

6 

6 

6 

6     ' 

6 

6     ' 

'A 

^     1 

^     ' 

"^ 

}Z5     , 

% 

i 

^ 

Jz; 

;z5     1 

oat 

1     ' 

t     ' 

1  ' 

1 

1 

% 

1 

1 

1 

^ 

^     ' 

.^  -' 

^     ' 

:^ 

0. 

Pu 

A. 

S 

Ph     . 

Pk 

0. 

^ 

•J 

2 

0 

1.3 

13 

11 

14 

12.7 

18 

20  . 

17' 

m3 

.       2  ' 

2 ; 

2 

2.0 

8 

8 

9 

&3 

21 

21 

20 ; 

20.7 

2  , 

1 ' 

2 

1.6 

13 

12 

12 

12.3 

18 

19 

19 

18.7 

0 

1 

0 

0.3 

14 

12 

12 

12.7 

16 

18 

18 

17.3 

0 

0  ' 

0 

0.0 

19 

18 

16 

17.7 

12 

13 

15 

13.3 

0 

0 

0.0 

18 

19 

18 

18.3 

12 

11 

12 

11.7 

0  ' 

0 

0.0 

16 

14 ; 

16 

15.3 

15 

17 

15  ' 

15.7 

0 

0 

0.0 

14 

16 

17 

15.7 

17 

15 

1* ; 

16.3 

4  1 

4 

3.0 

23 

23 

22 

22.7 

7 

7 

8  1 

7.3 

1  1 

2 

1.8 

16 

10  \ 

16 

15.7 

16 

15 

15  ! 

15.3 

0  1 

1 

1.3 

20 

16  ' 

17 

17.7 

10 

14 

13  1 

12.8 

2  , 

•   1 

1.3 

12 

11 

i 

11 

11.3 

19 

20 

20 

19.7 

13         12     12.1       185       176       180   180.8       181       190       186     185.7 


Th66e  observations  Jiave  now  been  continued  long  enoufi^h  to  give  interest  to  the 
following  suDimary,  compiled  from  the  annual  astronomical  orders.  Marked  corre- 
spondence 18  shown  between  the  epochs  of  maximum  and  minimnm  auroras,  and  of 
maximum  and  minimum  solar  spot«,  as  given  by  Professor  Fritz,  of  Zurich,  viz. : 

Epoch  of  maximum  solar  spots 1870. 6 

Epoch  of  minimnm  solar  spots 1878. 9 

Epoch  of  maximum  solar  spot-s. .   1882.4 

The  average  u umbers  of  sun  spot«  in  the  table  are  given  by  Prof.  D.  P.  Todd,  di- 
rector of  Lawrence  Observatory.  The  number  for  the  204  days  in  1884  (38)  is  vastly 
greater  than  the  corresponding  number  of  *^  groups.'^  The  attempt  to  diflferentiate 
between  groups  and  spots  may  perhaps  explain  the  increase  while  auroras  are  de- 
creasing. 

SUMMARY  OF  AURORAL   RECORDS  FOR  FIFTEKN   YEARS. 


Clear  sky.  Clondj  8k}\ 


Year. 


Nights.  ^^••^^*^, Nights.  P«>^1>»« 
{     *         auroras,  i-^^  *»"•«•   auroras. 


-I  - 


I 


I' 


Remarks. 


IriTO I  184  I 

1871 1  211  1 

1872 234  I 

1873 214  , 

1874 i  190  ' 

1875 1  189  i 

1876 ,  195  i 

1877 ;  191 

1878 1  186  , 

1879 ,  204  ' 

1880 216  I 

1881 191  I 

1882 201  1 

1888 ;  215 

1884 180 


50 

60 

60 

54 

18 

14 

9 

7 

2 

9 

13 

28 

55 

24 

# 


150  I 
154  1 
132  I 

151  ! 
175 
178 
171 

174  : 

180  ' 
161 
150  , 
174  , 
164  I 
150  > 
186  > 


41 

44 

84 

38 

17 

18 

8 

6 

2 

7 

9 

21 

44 

17 

12 


99  I II  months. 

104  ! 

94; ' 

92  ' 

85  ; 

27  I ' 

17    

18  2.6    ) 

4  .        2. 2    >  Began  June,  1877. 
16  I        2.0    ) 
22         14. 3 
44         26.7  , 
99        28.3  ' 
41         27.4 

24  '    aao 


By  order  of  Lienteuant-Colonel  Abbot. 


Harry  F.  Hodges, 
J'^rst  Lieutenant  of  Engineers^  Adjniani. 
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[Printed  Ortlere  No.  2.] 

Battalion  of  Engineebs, 
mileU  Paint,  New  York  Harbor,  January  C,  1885. 
The  followtog  iaauuouuced  as  the  result'  of  the  target  practice  of  this  Battalion  f«r 
the  ycTar  ending  September  '.^0,  1884. 

Prescribed  Target  Practice. 

In  individual  tiring  the  companies  wore  practiced  at  each  range,  and  the  bestsoorM 
were  obtained  by  combining  three  scores  of  five  consecutive  shots  for  each  man. 

The  percentage  of  the  maximum  possible — fifty  times  the  number  of  men  firing — U 
•xhibit«d  for  euch  distance  in  the  following  table.  ' 

CONSOLIDATED    RKCORD   OF   BEST   FIRING. 


EHHtan04»  iu  yiird». 


l«0  .. 
MO... 
100... 
400... 
SOO... 
4D0... 
<M)... 

ioo... 

1.000. 


Comp 

any  A. 

Company  B. 

"i 

Company  C. 

Comp 

anyB. 

EDRine«r 

i 

g 

g 

s 

B 

g 

S 

g 

v* 

^ 

V 

^ 

o 

o 

o 

o 

o 

J 

S 

0 

"a 

1 

I 

1 

i 

4i 

1 
1 

\R 

1  ! 

$Q 

£ 

^ 

Pu 

» 

£ 

)?5 

£ 

^        (S 

fiO 

73.46 

47 

76.80 

40 

78.73 

47 

80.70 

184 

T7.M 

47 

7L10 

46 

79.60 

38 

77.87 

53 

79.21 

184 

77.  •! 

43 

66.82 

44 

80.14 

36 

80.00 

51 

7&79 

174 

76.49 

32 

67.49 

42 

72.  30 

35  1  74. 89 

45 

71.32 

154 

71.60 

29 

68.76 

44 

77.59 

34 

70.74 

45  t  72  87 

152 

T3,m 

24 

62.  51 

20 

81.14 

30 

80.12 

88  1  78. 07 

121 

7a  a 

4 

8L67 

9 

74.66 

B 

80.88 

7 

70.84 

23 

7&M 

4 

70.33 

9 

70.18 

3 

62.66 

4 

60.33 

20  ,  70.  11 

4 

67.67 

9 

63.83 

2 

70.66 

3 

50.10 

18     64.6» 

26 

70.64 

31 

75.14 

26 

75.17 

83 

73.86 

115!  TSLCi 

The  following  table  exhibits  the  classification  of  the  companies  resulting  from  th« 
legular  individual  practice  of  last  year. 

CLASSIFICATION   IN   FIRING   AND   ESTIMATING   DISTANCES. 


Company. 


B  ! 

0     • 
^     I 


A ]  52 

B     ;  48 

C ,43 

■ 53 

B«  talion 196 


Firing. 


I 


3       6  !  10 

6  22  I  14  ,. 

5  22  1    3  ' 

...  36  ,     5 


1  43.48  .. 
i  I        0     89.58    .... 

3  81.  86  ;  . 
6  0  ;  78. 11  i  26 


14     86  i  32  .  15     45 


4  '  72. 55  .  26 


24 

m 
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The  following  men  qualified  an  sharpshooters  aod  marksmen  during  the  practice  oi 
the  past  season  by  the  scores  set  opposite  their  names  respectively. 


SHARPSHOOTERS  OP  THK   BNGIKRER  BATTALION. 


Namefi. 


Coup  AST  A. 


Coup AHT  C. 


Sergt.  Joseph  Turner 

Corporal  T.  F.  Byron  

Luiee  Corporal  H.  S.  Kirwan  . 
PriTates: 

J.CaranaKh 

WUUamRoeker 


Per  cent,  at— 


200 
yards. 


300     >     600 
yards,  i  yards. 


800 
yards. 


First  Llent.  B.  J.  Spenoer 88. 00  , 

flergt  Charles  Renaad 90. 07  . 

Corp.  Qeorge  Doyle  y. 92.00 

COMFANT  B. 

First  Ueut.  H.  F.  Hodges I  94. 66 

First  Lient  O.  A.  Zinn 88.00, 

Sergeants:  { 

M.HcCormack 00.  «6 

Martin  Doolan '  00.66 

Charles  BarreU 80.38 

PriTste H. Warner '  00.66  . 


00.67  ;    89.83 
80.33       90.47  ' 
90.67       93.33  I 


82.67  • 
78.67  , 
77.33  I 


90. 66  j    80. 33  ,    84. 00 
88. 00       06. 00       80. 00 


88.00 
92.00 
93.33 
89.33 


89.83  ,  90.66 

93.33  i  89.:i3 

92. 00  82. 66 

88. 00  76. 33 


8a  00 
89.33 
89.33 

92.00  i 
8a  00 


89.33 
90.66 


90.66 
89.83 


I 


90.66  . 
84.00  ' 


88.00 
90.66  , 


900 
yaids. 


80.00 
82.67 
86.67 


81.33 
82.66 

7a  66 
82.66 
81.83 
82.66 


82.66  I 
82.66  . 
86.83  ; 

89.33  ' 

7a  66  : 


1,000 
yards. 


81.33 
7a  00 
85.33 


77.33  , 

80.00  . 
80.00  ' 
7a  66  . 
7a  00  I 


80.00  ^88.00 

80.00  ;  80.00 

81.33  '  80.00 

7a  66  I  7a  00 

80.00  ,  82.66 


86.33 
84.67 
87.55 


87.11 
8a  33 

8a  22 
87.99 
8a  22 
88.83 


at.  a 

84.44 
8a  77 

86.78 
84.89 


MARKSMEN  OP  THE  KNGINRRR  BATTALION. 


Names. 


Per  cent  at- 


I   200   '   300       600   •  S  « 
'  y'ds.    y*ds.   y'ds.    ^ 


NanieK. 


Per  cent,  at—  %, 

I« 

200       300       600  S^ 

y'ds.    y'dft.    y'ds.  > 


COMrAIlT  A. 

First  Lieut.  O.T.Crosby . 
First  Sergt  T.  E.  Boys- 
ton  

Hergeants: 

Edward  Kelly 

NIchotaa  Oentner. . 

William  H.  Brown. 
Corp.  John  H.  Daffy  . . . 

COMPAHT  B. 

First  Lieat.L.H.  Beach 
First  Lieat  G.  D.  FUoh. 
First  Sergt.  J.  McKenna 
SerKt.  Joseph  Warford . 
Lance  Sergeants : 

John  Lees 

Charles  Moore  — 
<;orporul8: 

Alexander  Neid  . . . 

Adolph  Deissler  . . 
PriTttes : 

Jolin  Adams    

A.  B.  Andrews 

AIODSO  B.  Collins  . . 

John  F.  Keenan  . . . 

Thomas  Kieman. . . 

AlbinKrebs 

Thomas  Mnrphy. . . 

Isaac  Phillips 

SaranelStorer    

Dennis  W.  Tiemy  . 


8L33, 
8a  67' 


80.00   84.00 

8&33'  84.00 

82.67  81.33'  77.33 

81.83  80.00  7a  00 

80.00  80.0UI  77.33 

81.83  82.671  7a 67 


8a  66  84.00  74. 6C 

8a  00  saooj  81.33 

85.33'  80.00   74.66 
82,66   80.00   73.33 

85.  33  8a  33;  82. 66 
84.00,  84. 00|  82.66 


j'     Company  B— Cont'd. 

81.78''  Privates— Cont'd : 

!  Warren  Tracey 

85. 33|.         John  Cashman 

!,         Frank  Forster 

Andrew  J.  Walker. 


80.44 
79.11! 

79.  n|; 

80.89'l 


85.83 
84.00, 

80.00 
80.00 
82. 6G 
80.00 
82.66 
93.33, 
84.00 
82.66 
8P.33, 
81.83 


8L33 
81.33' 
I 
81. 33, 
81.33, 
8I.33I 
89. 33! 
82.66, 

sauoj 

81.  33] 
84.00; 
84.00, 
8a  66 


I' 

;j 

81.77'i 
f5. 78 
80  00 
7a  66 

84.44! 

83.55; 
.  'i 

74.66  80.44  I 
8a  66  84.001 

73. 3:^    7a  22  I 

81.  a^l  80. 89 
72.001  7a  66 
85.331  84.89 
7a  661  81.33 
92.00,  91.11 
81.33'  82.22 
72.  OOl  79.  55 

82.  m  85. 33 
84.  00'  84.  00 


84.00  94.66 

85.33  81.33 

82.66  81.33 

84.00  85.33 


Company  C. 

First  Lieut  E.  Burr  . . . 

Second  Lieut.  William 
Langfltt 

First  Sergt.  Garrett  B. 
B«niM>n I 

Sergeants : 

Joseph  Miller 

Philip  L.  Farley    . .  ' 
ChsR.  E.  von  So'then  | 

Corporals :  j 

JoHcph  A.  Grenier..t 
Josf'ph  A.  Newburg. I 


Lance  CorporalH : 

S.xlvanua  V.  Luke. . .  | 

Charles  Lane 

PrivatcH :  ' 

'    Grafton  D.  Beck 

William  A.Boyle    .. 

Richard  Brinen  .   . . 

George  Dixon       ..  , 

John  Esmey.... 

Peter  D.  Lark 

John  Seymore 

Louis  A.  Van  Tassell 


80.00, 

84.00' 

84.00: 

85.33' 
84.0()l 
8L  33i 
1 
81.33 
84.66 

80.00 
82.  66 

86.66 
81.33 
81.33 
85.33 
86.06 
88.00 
80.  00 
82.  66 


81. 33  86  66 
82.66  8a  11 
74.06  79.55 
80.00  83.11 


82.  66;  90. 66 
80.00  89.33 
80. 00  7^  66  80. 89 


84.44 
84.44 


82.66 
81.33 
84.00 

81.33 


I 

82.66 
77. 331 
8a  66; 

77.33' 


82.  661  7a  00' 

I       ! 

84.00;  84.00i 
85.33!  81.33! 

84.00  77.33, 

81.33  74.66 

81.33  77.33 

80.  00  81.33 

81.33  80.00 

82.33  86.66 

84.00  86.66 

80.00  77.33 


8a  55 
80.89 
84.00 

80.00 
81.11 

82.60 
a3.ll 

82.66 
79.11 
80.  CO 
82.22 
82. 66 
&<>.66 
8a  55 
80.00 
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Marksmen  of  the  engineer  battalion — Continuetl. 


Per  cent,  at— 

i 

Nam*^a. 

-"- 

9*i 

200       300 

600 

y'ds.    y'ds. 

yds. 

> 

Company  C— Cont'd. 

Privftten— Cont'd: 

1 

George  Heaver 

80.00  85.33 

85.33 

83.  55 

August  Pfun- 

88.00!  90.66 

86.6(1 

88.44 

Arnold  G.Wabl    ... 

84.00   80.00 

80.00 

81.33 

Paul  Wieae 

85.33   80.00 

77.33 

80.80 

Company  E. 

First  Lieut.  W.M.  Black. 

85.30   85.30 

76.00 

82.20 

First  Sergt.  Louis  Mar- 

' 

quart  

80.00!  80.00 

77.30 

79. 10 

Sergeants: 

1 

James  Kierran 

92,00,  8&00 

88.00 

89.33 

A.  J.  Patterson 

80.  00   81. 30 

76.00 

79. 10 

J.  A.  Emmerick  — 

86.70   84.  OO; 

74.70 

81.80, 

Corporals : 

John  Murphy 

Martin  O'Connor  . . . 

84.00   81.30 

72.00 

79.10 

81.30   86.30 

81.30 

82.63, 

John  F.  Weber 

88.00   88.00 

89.30 

88.43, 

David  Quaid 

88  00   84.  00 

78.70 

88.671 

Privates : 

1 

E. Archambault  .... 

80.00   80.00 

80.00 

80.00| 

Alfred  Battre 

81.30   80.  OO; 

72.00 

77.77i; 

W.  J.  Faulkner.  . . 

81.30   81.30, 

80.00 

80.87 

Morris  Flager 

82.70   82.70 

78.70 

81.37 

Per  cent,  at —        |. 


Xames. 


200       300    ;    600 
y'ds.    y'ds.  |  y'ds. 


n 


Company  E— Cont'd. 

Privates — Cont'd : 

Edward  M.  Fuller  . .    80. 00  82.  70 

William  Harer 80.00  82.30 

J.  M.  Harvell  80.00  82.70; 

G.  W.  Harwood 81.30  82.70 

August  Lindner 81.30  81.30| 

FnSerick  Mayer  ...    81. 30  81. 30 

Patrick  McCue 81.30  80.  00^ 

Adam  Meisle 84. 00  8&00 

LouisKeid  81.30  88.00! 

JohnQuicke 80.00  80.00 

Henry  Rourke 85. 30  82.  70 

Charles  Strauss 82.70  SO.OOl 

William  Stropes  ... .    86.70  84.00 

William  O.  Woods . .    89. 30  89. 30 

Anthony  Brecbbeil .    80.00  84.00 

Robert  Bruce 81.30  80.00 

James  Uuestis 80.00  82.70 

Francis  A.  Mitchell.,  80.00  82.70 

Charles Monaghan..'  82.70  86.80 

James  Boilings 82. 70  81. 30 

AlonroB.Ryan,Jr  ..I  82.70  80.00 

John  E.  Turner '  80.00  80.00 

John  B.  Ziegler 81. 30  82. 70 


73. 3C 

78.67 

74. 70 

79.00 

74.70. 

79.13 

77.30 

80.43 

78.30 

78.63 

74.60 

79.07 

77.30 

79.53 

86.70 

86.23 

84.00 

84.4:{ 

84.00 

81.33 

80.00 

82.67 

77.30 

80.  0<) 

88.00 

86.23 

94.70 

91.10 

72.00 

78,67 

77.30 

79  53 

80.00 

80.90 

82.70 

81.80 

73.30 

80.43 

78.70 

80.90 

78.70 

80.4; 

74,70 

78.23 

80.00 

81.3.? 

Volley  firing  at  Willets  Point  was  had  at  the  end  of  the  season.  Each  company  fire«i 
ten  rounds  at  the  word  of  command,  and  every  shot  is  reported  below.  The  com- 
panies (sharpshooters,  marksmen,  and  first  olass)  were  formed  in  single  rank — stand- 
ing at  200  yards  and  kneeling  at  300  yards — and  each  company  complet-ed  it«  firing  in 
a  single  day.  The  target  was  of  the  regulation  size,  V2  feet  long  and  6  feet  high. 
The  following  table  exhibits  the  details  of  this  practice.  The  records  at  the  targets 
were  carefully  taken  by  a  commissioned  officer  after  every  volley  ;  and  the  results  are 
regarded  as  evincing  a  very  high  degree  of  efficiency. 

The  details  of  the  volley  firing  of  Company  E  at  West  Point  are  also  given  in  th*- 
following  table. 

VOLLEY  FIRING—TEN   ROUNIKS. 


Balls  struck. 


Company  and  distance. 


No.  of 
men. 


No.  of 
shots. 


Company  A : 

200yards 13.8 

300yard8    13.9; 

Company  B :  i 

200yard8 20.9  : 

300yard8 20.7  i 

Company  C : 

200yards 2L4. 

300yard8 22.0 

Company  E : 

200yards 30.7 

300yard8 30.9 


138 
139 


207 


214 
220 


307 
309 


Bnlls 
eye. 


59 
57 


109 


110 
101 


162 
127 


Center.      Inner. 


Percent, 
of  hit*. 


71 
55 


64 
06 


84 


16 
22 


36 


31 
34 


8L8« 
79.14 


98. 0^ 
85.  ft» 


95lOO 
91.  Ou 


94.14 
89.  «4 


Army  Competition. 

The  Battalion  of  Engineers  was  allowed  to  furnish  one  of  the  twelve  nieniben>  ot 
the  Army  team  to  compete  in  lrt84  at  Fort  Leavenworth  for  the  six  prizes  authorized 
by  General  Orders  No.  53,  A.  G.  O.,  series  of  18S2.  Sergeant  Charles  Barrett,  of  Com- 
pany B,  was  selected,  with  Corporal  Albin  Krebs,  of  Company  B,  as  an  alternate. 
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The  match  was  shot  on  October  1, 2,  and  3,  1884.  The  service  cartridge  of  1862, 
with  70  grains  of  powder  and  a  500'grain  ballet,  was  used. 

Sergeant  Barrett  was  the  winner  of  the  fourth  prize,  a  larffe  silver  medal,  which 
was  received  by  him  from  the  hands  of  Lieutenant-General  Sheridan. 

At  a  special  prize  match,  given  by  the  citizens  of  Fort  Leavenworth  to  the  six  sno- 
eessfal  competitors  of  the  Army  team,  Sergeant  Barrett  won  first  prize  with  a  score 
of  121  oat  of  a  possible  150  points. 

COICPETKTION  OF  THE  ABMT  TEAM  OF  TWELVE.— 1884. 


Na 


Competitor. 


Day. 


Yards. 


800 


eoo 


Totals. 


Ono 
day. 


Beat 
two 
daya. 


Three 
daya. 


L.  Merriam;  flrst  Uentenant,  FoarCh  In- 
fantry   

Thomaa  JT.  Clay,  flnt  heateiiant,  Tenth 
Infiuitry 

J.  J.  Wolford,  ootporal.  Company  X,  Nine- 
teenth Infantry 

C.  Barrett,  sergeant,  Company  B,  Battal- 
ion of  Bngineeis 

L.  Chaplin,  sergeant,  Company  I,  Seventh 
Infantry 

B^  H.  Bogers,  oaptaln,  Thirteenth  Infan- 
try  

J.  Sanders,  sergeant,  Company  B^  Blghth 
Infantry 

U.W.  Day.  first  lieatenant^  Ninth  Cavalry. 

W.  D.  HarreU,  sergeant,  Company  H, 
Twenty-third  Infiuitry 

J.  Cranley,  private,  Battery  B,  Foorth 
ArtUleiy 

H.  HopUns,  corporal.  Battery  H,  First 

T.  Casey,  corporal.  Company  I,  Xighth  In- 
Cuitry 


i First ... 
Second  . 
Third... 
(First... 

<  Second  . 
(Third... 
(First... 

<  Second. . 
(Third... 
(First.... 

<  Second.. 
(Third... 
(First.... 

<  Second.. 
(Third... 

{First... 
Second.. 
Third... 
i  First.... 
Second.. 
Third... 
i  First.... 
Second.. 
Third... 
(First.... 

<  Second.. 
(Third... 

i  First.... 
Second.. 
Third... 
(First.... 

<  Second.. 
(Third... 
(First.... 

<  Second.. 
(Third... 


28 
28 
81 
27 
29 
80 
29 
26 
31 
29 
29 
26 
28 
27 
29 
29 
24 
25 
26 
24 
28 
27 
28 
30 
26 
26 
27 
29 
27 


80 


82( 
90> 


88) 
81  i 
81) 


179 
176 
172 
171 
168 
166 
166 
166 
164 
164 
168 
158 


261 
3BS 
S51 
2S0 

249 
248 
242 
2tt 
246 
242 
282 
280 


Matches  entered  at  Creedmoor. 


General  8heridan*8  SkirmiBhen?  match, — Two  teams  from  the  battalion  competed. 
Conditions  of  the  match:  **Open  to  teams  of  six  from  the  regular  Army,  Navy,  Ma- 
rine Corps,  National  Guard,  volunteers,  or  militia  of  any  country.  State  or  Territory. 
Distances,  600  to  200  yards  and  return ;  second  class  targets.  Weapon,  the  military 
rifle  with  which  the  organization  has  been  regularly  armed.  Competitors  form  in 
single  rank,  in  teams,  in  rear  of  600  yards'  firing  point,  opposite  the  target  to  which 
they  are  assigned,  each  having  his  ammunition  in  his  cartridffe-boz  or  oelt,  and  are 
numbered  from  the  right.  At  the  command  of  the  officer  in  charge,  the  men  in  each 
team  whose  numbers  are  called  advance  to  the  firing  point,  600  yards,  and  load. 
Twenty  rounds  are  allowed  each  man ;  competitors  fire  as  they  please,  not  exceeding 
twenty  shots  in  all.  The  number  of  halts  to  be  discretionary  with  the  officer  in  com- 
mand. Five  points  to  be  deducted  from  a  team's  score  for  each  failure  of  any  mem- 
ber to  fire  at  least  one  shot  at  each  halt,  for  each  shot  fired  after  a  signal  to  '<  cease 
firing''  has  been  sounded,  and  for  each  shot  found  on  the  target  in  excess  of  twenty 
shots  per  man.  A  competitor  firing  on  the  wrong  target  to  be  at  once  debaired  from 
further  competition." 

The  match  was  contested  by  fifteen  teams.  It  was  won  by  the  team  of  the  Fourth 
U.  8.  Artillery,  with  a  score  of  384. 

The  Battalion  of  Engineers  took  fourth  place,  with  a  score  of  357. 
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Indwidual  prizes  won  ai  Creedmoor. — Yarioas  members  of  the  three  companies  sU- 
tioned  at  Willets  Point  competed  individually,  winning  the  following  prizes : 

INDIVIDUAL  PRIZES. 


Names. 


COMFAHT  A. 


Sergt.  Charles  Renaad. 
Corpl.  George  Doyle... 


COMPAHT  B. 

8«rgt  M.  McComiiok 

Bergt.  Charles  Barrett 

Private  A.  Krebs 

Comfaut  G. 

Private  J.  Cavanagh 

Do 

Do 


Match. 


f  First  stage  of  President's. 

Governor's • 

President's 

Judd 


ICilitarv  championship . 

...Do 

...Do 


President's 

Shorkley 

Continnons  (all  comers)  . 


Distance  in  yards. 


200  and  600 
500 

200  and  600 
200 


200  and  500 
203  and  500 
200  and  500 


200  and  500 
800, 900,  and  1,000 
200  and  500 


Points. 


60 

101 

61 

31 


70 

106 

70 

36 


70 
70 
70 


106 
60 


By  order  of  Lieutenant-Colonel  Abbot. 


Harrt  F.  Hodges, 
I%r$i  Lieutenant  of  Mngineerif  Adjutamt. 


[Printed  Orders  No.  8.] 

Battaijok  of  Engikeebs, 
mileis  Point,  New  York  Harbor,  April  27,  1885. 
The  following  will  be  the  oonrse  of  instraction  and  drills  for  the  Battalion  of  Bn* 
gineere  during  the  coming  season,  beginning  on  May  4  and  ending  on  November  90 
(30  weeks). 

UNITED  STATES  ENGINEEB  SCHOOL  OF  APPLICATION. 


The  following  assignments  to  the  charge  of  Departments  of  Instruction  are  an- 
nounced. At  the  close  of  the  season  each  officer  will  submit  a  report  upon  the  work 
done  in  his  department,  with  any  recommendations  he  may  desire  to  make : 

Civil  Engineering :  Capt.  J.  G.  B.  Knight. 

Submarine  Mining:  Capt.  Philip  M.  Price. 

Practical  Astronomy :  Capt.  Thomas  M.  Bailey. 

Military  Photography :  First  Lieut.  James  L.  Lusk. 

Military  Engineering :  Each  captain  for  his  own  company. 

The  following  will  be  the  course  of  instruction  in  the  several  departments: 

Military  Engineering, — (1)  Verbal  instruction  by  the  company  officers  in  the  nomea- 
clatnre  and  dimensions  of  the  siege  battery  and  model  fronts  of  fortifications,  in- 
cluding the  reasons  therefor.  (2)  A  course  of  instruction  in  the  molding-room,  in- 
clnding  the  making  of  modem  siege  batteries  and  saps  upon  a  scale  of  1 :6.  This 
drill  will  be  by  company,  each  in  turn  being  entitled  to  the  use  of  the  room  for  one 
month.  A  commissioned  officer  of  the  company  must  always  be  present  (3)  A  foil 
conrse  of  trestle  and  wooden  ponton  drill,  including  boat  maneuvers.  (4)  The  prep- 
aration and  firing  of  a  military  mine  by  each  company.  (5)  Infantry  tactics,  in- 
cluding the  school  of  the  soldier  and  of  the  company.  Battalion  drills  will  be  had 
under  personal  command  of  the  lieutenant-colonel  commanding;  each  captain 
being  occasionally  detailed  to  command  at  a  drill.  (6)  Target  practice  under  the 
authorized  system.  A  commissioned  officer  will  supervise  all  firing.  (7)  Military 
map-making.    Each  lieutenant  on  coihpany  duty  who  has  not  alreiuly  done  so,  \ 
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each  non-commissioned  officer  and  as  many  selected  privates  from  each  company  aa 
practicable,  will  make  a  satisfactory  foot  reconnaissance  at  least  five  miles  lonf^  in 
the  vicinity  of  the  Post.  The  instructions  laid  down  in  General  Orders  No.  12,  series 
of  18ti8,  from  these  headquarters,  will  be  strictly  followed,  including  the  contouring. 
Especial  attention  will  be  given  to  making  the  scales  correctly  ;  (a)  no  attempt 
being  made  to  change  the  natural  length  of  step  in  the  field-work*;  (b)  the  plot  being 
made  in  terms  of  this  natural  nnit ;  (o)  its  absolute  length  being  determined  care- 
fnily  by  pacing  several  times  over  a  known  distance ;  and  (d)  a  correct  scale  being 
coDBtructed  from  these  data  with  100  yards  as  the  unit,  the  zero  being  between  the 
first  and  second  divisions  on  the  left,  and  the  first  division  being  subdivided  into  ten 
equal  parts.  The  plot  will  distinctly  show  the  beginning  and  end  of  the  recon- 
naissance, without  any  attempt  at  compromising  discrepancies. 

The  captains  will  submit  to  these  headquarters,  on  or  before  the  termination  of  the 
season,  the  several  maps  and  drawings— each  duly  approved  by  themselves. 

Submarine  Mining, — A  weeklydetailof  two  company  officers  from  different  companies 
will  be  made,  who  will  spend  seven  hours  daily  on  this  duty  (Saturday  and  Sunday 
excepted).  They  will  be  excnsed  from  all  other  dnties  except  dress  parades  and  in- 
spections, and  will  be  governed  by  General  Orders  No.  4,  series  of  1873,  from  Battalion 
Headquarters. 

The  company  commanders  and  Battalion  staff  officers  will  occasionally  be  detailed  to 
relieve  Captain  Price  in  the  dutv  of  supervising  these  drills. 

A  weekly  detail  will  be  made  of  two  non-commissioned  officers  and  of  twelve  privates, 
from  the  companies  not  on  the  roster  for  special  drills  in  engineering,  for  one  week. 
These  details  will  be  so  arranged  as  to  include,  in  snccession,  every  man  in  the  Battal- 
ion not  especially  excused  by  the  commanding  officer.  On  certain  specified  weeks 
this  detail  will  be  constituted  entirely  of  non-commissioned  officers,  when  special  at- 
tention will  be  given  to  covering  the  entire  ground  as  nearly  as  possible. 

In  the  absence  of  commissioned  officers.  Sergeant  William  H.  Brown,  Company  A, 
and  Lance- Sergeant  Henry  Warner,  Company  B,  assistant  instructors  in  submarine 
mining,  will  be  in  general  charge  of  this  detail. 

Daring  fatigne  hours  (except  on  Saturday  and  Sunday)  the  men  will  be  instructed 
(1)  in  the  duties  of  the  boat  service,  and  (2)  in  those  of  the  loading-room,  as  prescribed 
in  the  proof  edition  of  the  Manual. 

The  following  system  will  be  observed  as  closely  as  the  weather  permits.  Any  omit- 
ted drill  will  be  had  on  Friday  if  possible : 

(1)  Monday.  Judgment  torpedo  dri//.— The  mapping  drill  will  first  be  practiced — 
then  the  Judgment  firing  drill.  A  few  steamers  or  sailing  vessels  should  be  tracked 
at  every  drill,  and  the  diagrams  will  be  neatly  finished  and  preserved. 

(2)  Tuesday.  Placing  tkejunelion  (ox08.~This  drill  will  be  simulated  on  land  until 
the  principles  are  fully  understood  by  every  member  of  the  detail.  It  will  then  be 
executed  on  the  river,  using  the  base  line  between  the  fort  and  Engineer  wharfr 
Care  must  be  taken,  by  providing  buoy  roi>es  of  sufficient  length,  to  avoid  the  loss 
of  anchors. 

(3)  Wednesday.  Planting  a  triple  group  of  mine*.— One  officer  will  act  as  elec- 
trician, and  the  other  will  command  on  the  steam-launch ;  the  former,  on  Monday  or 
Tuesday,  will  set  up  the  apparatus  completely  in  the  new  operating  shed,  so  that 
everything  shall  be  m  readiness.  All  the  tests  used  in  planting  a  grand  group  will 
be  made.  Before  the  end  of  the  week  the  mines  will  be  raised  and  all  the  apparatus 
returned  to  the  confidential  room.  If  the  weather  should  prevent  the  completion  of 
this  work,  the  same  detail  of  officers  will  be  made  for  the  following  week,  due  credit 
being  given  on  the  roster. 

(4)  Thursday.  Automatic  firing  driW,— This  drill  must  be  practiced  at  the  wharf, 
in  the  manner  prescribed  in  the  Manual.  Subsequently  it  may  be  combined  with 
the  judgment  drill  on  the  river. 

(5)  Dailg  inetruction  in  roictii^.— This  drill  (weather  permitting)  will  be  under 
the  direction  of  Lance-Corporal  Lane,  Company  C,  assistant  instructor  in  submarine 
mining,  and  will  be  had  between  morning  fatigue-call  and  8.30  a.  m. 

(6)  In  unfavorable  weather,  the  detail  will  be  exercised  in  the  duties  of  the  load- 
ing-room, in  the  shore  duties  pertaining  to  the  boat  service,  and  in  the  use  of  the  dial 
telegraph.  Verbal  instruction  will  be  given  respecting  the  fuzes,  explosives,  torpedo 
material— except  that  of  the  operating  room— simple  electrical  testing,  and  the  prac- 
tical use  of  the  ordinary  forms  of  apparatus  for  the  electrical  ignition  of  mines.  This 
may  be  done  in  the  torpedo  museum,  by  reading  and  elaborating  portions  of  the  text 
of  the  Manual. 

On  each  Saturday  the  officer  in  charge  will  submit  the  plots  of  the  mapping  drills, 
uid  a  report  giving  the  names  of  the  enlisted  men,  what  they  have  been  drilled  in, 
iod  their  classification  as  to  proficiency ;  printed  blank  forms  will  be  supplied.  Also 
personal  reports  from  each  officer  hbowing  what  he  has  accomplished,  with  notes  of 
ois  tests  and  a  statement  of  any  difficulty  encountered,  and  any  suggestions  he  may 
desire  to  make. 
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Before  the  end  of  the  season  the  grand  group  of  mines  planted  in  1881  will  be  raised 
and  replanted ;  and  trial  runs  and  dock  trials  with  the  nsh  torpedo,  and  experiments 
with  new  explosives,  will  be  continued — under  special  directions  from  the  lieutenant- 
colonel  commanding. 

Civil  Engineering.— The  following  instrumental  surveys  will  begin  at  once,  and  of- 
ficers will  be  excused  from  all  other  duty  when  detailed  for  this  purpose.  The  detail 
will  be  made  by  the  adjutant,  upon  the  application  of  Captain  Knight,  from  companies 
on  no  special  roster  in  engineering. 

£aoh  lieutenant  on  company  duty,  who  has  not  alreadvdone  so,  will  make  and  plot 
a  carefril  instrumental  survey  of  at  least  one  square  mile  of  ground  near  the  penin- 
sula of  Great  Neck— connecting  with  the  former  surveys  in  that  vicinity.  The  work 
will  include  contours  with  a  surveyor's  level.  He  will  be  assisted  in  the  field  work 
by  details  of  non-commissioned  officers  and  privates  from  his  company.  The  work 
will  be  plotted  on  a  scale  of  12  inches  to  the  mile,  with  contour  planes  10  feet  apart: 
and  may  be  executed  upon  any  recognized  system  preferred  bv  the  officer.  Good 
level  bench-marks  should  be  made  and  located  on  the  map,  the  references  being  ffiven 
in  a  column  of  notes.  The  names  of  the  residents  should  be  recorded.  A  field  azi- 
muth of  one  of  the  lines  will  be  determined  astronomically.  Practice  with  the 
odometer  will  be  had  between  Willets  Point  and  camp.  The  finished  maps  will  be 
submitted  on  or  before  the  termination  of  the  drill  season. 

An  extension  of  the  careful  hydrographic  survey  of  last  season  towards  the  main 
ehannel  will  be  made  by  the  lieutenants  on  company  duty  serving  their  second  year 
with  the  Battalion. 

The  course  in  field  magnetic  observations  is  for  officers  serving  their  second  year 
with  the  Battalion,  and  will  be  carried  out  as  fully  as  the  facilities  at  hand  will 
permit. 

Practice  in  the  use  of  the  Repsold  base  apparatus  will  be  had  by  officers  serving 
their  second  year  with  the  Battalion. 

The  course  in  tidal  and  current  measurements  will  comprise  observations  with  the 
self-registering  tide-gauge,  with  the  electric  current-meter,  and  with  double  floats. 
It  will  be  confined  to  officers  serving  their  second  year  with  the  Battalion,  and  will 
include  a  full  set  of  observations  and  a  discussion  of  the  same.  • 

Field  Aa^onomy. — All  the  lieutenants  who  have  not  already  completed  the  course, 
and  been  excused  from  further  observations,  will  constitute  the  observers,  being 
called  upon  by  Captain  Bailey  as  wanted.  In  addition,  when  officer  of  the  day  (ex- 
cept on  Sundays),  the  weather  permitting,  they  will  observe  the  sun  or  stars  for  time. 
These  observatious  will  be  computed  at  once  in  the  book  prepared  for  the  purpose, 
and  the  error  of  the  mean  solar  chronometer  will  be  distinctly  recorded  there  and  on 
the  guard  report — where,  in  case  no  observations  are  taken,  the  cause  should  be 
stated. 

The  following  system  will  govern  the  observations  at  the  observatory.  The  course 
covers  two  seasons — the  first  including  sextant  work,  and  transit  and  zenith  telescope 
work  with  the  instruments  in  the  east  wing  and  on  the  outer  pier;  and  the  second 
including  sextant  work,  practice  with  the  new  combined  instruments  in  the  west 
wing,  and  with  the  equatorial.  Advnntage  will  be  taken  of  every  suitable  night  for 
observing.  Officers  wishing  to  use  the  instruments  for  special  observations  or  prac- 
tice must  apply  for  authority  to  do  so. 

Special  note-books  wiU  be  provided  for  each  officer,  which,  after  the  end  of  the 
season,  and  inspection  by  the  commanding  officer,  will  become  his  personal  property. 
Suitable  blank  forms  will  be  printed,  both  for  observations  and  computations ;  and 
these  original  records  will  be  pasted  into  the  books,  thus  rendering  them  valuable  for 
future  reference. 

The  computations  will  receive  special  attention  (1)  as  to  method  employed  ;  (2) 
as  to  the  values  adopted  for  the  instrumental  constants :  and  (3)  as  to  rejection  of 
doubtful  observations.  The  latter  is  more  than  usually  important,  because  knowl- 
edge of  the  correct  result  is*  likely  to  bias  the  judgment.  The  following  rules  wiU  be 
strictly  observed :  No  correction  of  the  original  record  is  to  be  made  subsequently ;  if 
clearly  wrong  the  observation  must  be  rejected.  No  rejection  of  an  observation  la  al- 
lowed unless  (1)  it  was  marked  doubtful  at  the  time ;  (2)  it  is  thrown  out  by  Peirce's 
criterion ;  or  (3)  ite  discrepancy  is  so  largely  in  excess  of  any  probable  limit  as  to 
render  some  exceptional  cause  certain — for  instance,  a  discrepancy  of  one  minute  in  a 
zenith  telescope  latitude.  Everv  rejection  under  this  third  case  must  receive  the  ap- 
proval of  the  officer  charged  with  supervising  the  computations. 

The  following  allowance  of  time  will  be  made  for  computations  :  Three  days  for  a 
set  of  latitude  observations  with  the  sextant,  for  a  set  of  time  observations  with  the 
transit,  for  a  longitude  by  Jupiter's  satellites,  for  the  value  of  a  level  division  or  for 
a  micrometer  turn  with  the  zenith  telescope ;  ten  days  for  a  longitude  by  moon  cul- 
mination, or  by  lunar  distances,  or  by  an  occultation  by  the  moon,  or  for  latitude  by 
the  Kcnith  telescope.  These  limits  as  to  Ume  must  he  strioUy  observed^  and  daily  reports 
vfill  he  sulmitted  in  writing  to  the  instruoUn'  explaining  the  reason  of  any  delay. 
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The  followiDg  will  be  the  ordinary  rontioe  of  observations  with  the  several  instru- 
ments: 

8SXTANT. — After  becoming  skillful  in  the  use  of  this  instrument  upon  the  sun,  ob- 
servers will  deduce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a  south 
star,  using  the  time  deduced  from  an  east  aud  a  west  star— each  based  on  ten  altitudes 
taken  on  the  same  night.  Finally,  they  will  deduce  one  longitude  by  the  method  of 
lunar  distances,  uHng  stars  and  not  the  sun,  computed  by  Chauvenet*s  method.  These 
observations  are  not  designed  for  the  regular  observatory  detail,  but  mav  be  made 
when  officer  of  the  day  or  at  such  other  times  as  may  be  convenient.  They  nmst 
be  made  near  the  observatory,  and  the  time  results  must  be  reported  for  the  Lukens 
chronometer.  No  other  record  will  be  accepted.  The  results  will  be  reported  to  Captain 
Bailey  and  the  work  done  under  his  direction. 

Transit.— A  set  of  time  observations  for  rating  the  chronometer  will  be  made  about 
once  a  week,  observing  a  star  above  and  a  star  below  the  pole  for  deviation,  and 
about  five  south  stars  for  time.  Occasionally  an  observation  on  a  slow  ciroumpolar 
0tar  will  be  made  for  determining  the  collimation  constant.  Every  moon  culmination 
ocourring  before  1  a.  m.  will  be  observed,  until  each  officer  has  secured  at  least  one 
satisfactory  result. 

At  first,  time  will  be  recorded  bv  the  instructor ;  then  the  observer  will  take  his  own 
time ;  lastly,  the  field  chronograph  will  be  used. 

Zenith  telbsgops. — Observers  will  first  determine  the  level  correction  by  daylight, 
using  a  distant  terrestrial  object,  or  at  night  using  a  slow  ciroumpolar  star.  They  will 
then  find  the  value  of  a  turn  of  the  micrometer  by  observing  Polaris  at  elongation. 
Lastly,  they  will  observe  for  latitude,  until  they  have  obtained  a  satisfactory  deter- 
mination, based  on  three  nights'  work  upon  not  less  than  twenty  pairs. 

Thjb  combinbd  tbanbit  and  zenith  telescopes.— These  instruments  will  be  used 
only  by  officers  serving  their  second  year  with  the  battalion — the  object  being  to  give 
flEuniliarity  with  the  latest  special  patterns  in  use  by  the  Corps  of  Engineers. 

Equatorial  telescope. — Every  practicable  oocultation  of  a  star  of  the  sixth  or 
higher  magnitude  by  the  dark  limb  of  the  moon  will  be  observed,  also  every  eclipse 
of  Jupiter's  satellites,  either  with  this  instrament  or  with  an  astronomical  telescope, 
until  each  officer  serving  his  second  year  has  obtained  one  satisfactory  result.  Suitable 
lists  will  be  prepared  in  advance,  so  that  no  opportunity  may  be  lost. 

Personal  equation  machine. — Each  officer  will  occasionally  take  a  set  of  obser- 
vations (80  to  100  transits)  to  determine  his  personal  equation.  This  work  will  be 
done  on  cloudy  nights.    (See  Battalion  Order  Ko.  3,  series  of  1882,  for  form  of  record. ) 

Astronomical  azimuth.— Each  officer  serving  his  second  year  will  determine  an 
astronomical  azimuth  accurately,  usinff  a  large  theodolite  for  the  purpose.  The  re- 
sults will  be  reported  in  a  shape  for  publication. 

MUitar if  photography. — The  officers' laboratory  will  be  open  daily  from  1.30  p.  m. 
until  4  p.  m.  The  building,  apparatus,  chemicals,  (&c.,  will  be  under  the  charge  of 
Lieutenant  Lusk,  battalion  quartermaster,  whose  duty  it  is  to  furnish  any  desired 
assistance,  and  who  will  be  held  responsible  for  the  Judicious  use  of  the  property. 

Officers  are  invited  to  avail  themselves  of  the  advantages  of  the  laboratorv,  making 
such  arrangements  with  the  officer  in  charge  as  shall  insure  no  confusion  in  his  official 
duties  or  in  those  of  the  men  under  his  instruction. 

The  instruction  of  enlisted  men  will  be  restricted  to  one  from  each  company, 
elected  from  those  having  special  aptitude.  They  will  be  detailed  singly  for  one 
week  in  turn,  and  will  receive  such  instruction  as  in  the  Judgment  of  the  officer  in 
tharge  is  best  suited  to  perfect  their  knowledge  of  the  subject. 

DETAIL  OF  enlisted  HEN. 

Company  A,  Ichabod  F.  Oippen,  second-class  private ;  Company  B,  Charles  M.  Beer, 
flrst-class  private  ;  Company  C,  Bobert  Sturm,  hrst-class  private. 

WEST  POINT,  NEW  YORK. 

It  is  desired  that,  so  far  as  circumstances  will  permit,  the  men  of  Company  E,  sta- 
tioned at  West  Point,  may  receive  instruction  similar  to  that  of  the  rest  of  the  bat- 
talion.   The  company  commander  at  the  end  of  the  season  will  report  fully  how  far 
this  has  been  practicable,  with  any  recommendations  he  may  desire  to  make. 
By  order  of  Lieutenant-Colonel  Abbot. 

Harry  F.  Hodges, 
mrst  Lieutenant  of  Engineers,  Adjutant, 


Digitized  by 


Google 


454         REPORT    OP    THE    CHIEF    OF    ENGINEERS,  ,U.  8.  ARMY. 

f Printed  Orden  No.  5. j 

Battalion  of  Enoinbeeis, 
Willets  Pointf  Neic  York  Harbor,  May  4, 1885. 

The  following  are  announced  as  the  results  of  the  meteorological  observations  taken 
at  Willets  Point,  from  January  2  to  March  3, 1885.  They  form  part  of  the  regular 
series,  of  which  former  results  have  been  announced  annually  in  Battalion  orders  sines 
1868. 

The  observations  were  taken  hourly  from  7  a.  m.  until  11  p.  m.,  both  inclusive,  dur- 
ing sixty  days,  beginning  at  7  a.  m.  on  January  2.  The  observers  were  the  lieuten- 
ants and  the  non-commissioned  officers  of  the  En^^ineer  Battalion. 

The  following  table  exhibits  the  horary  corrections  deduced  from  the  arithmetical 
means  of  the  hourly  observations  corrected  for  temperature  and  reduced  to  level ;  ths 
air  temperature;  the  force  of  vapor;  the  relative  humidity  and  amount  of  clouds 
ftom  7  a.  m.  to  II  p.  m.,  inclusive. 

Maxima  and  minima  points  are  indicated  by  the  signs*  andt  respectively,  which 
are  placed  so  as  to  conform  to  the  general  sweep  of  the  curves.  The  aneroid  barom- 
eter was  a  pocket  instrument  by  Cassella. 

MID-WINTER  HORARY  CORRECTIONS  FOR   1885. 


Honr. 


7a.  m. 
8  a.m. 

10  a.  m. 

11  a.  m. 
12D0on 
1 1  p.  m. 

2p.iii 
8  p.m. 
4  p.m. 

6p.m I    4-.  005 

6p.m  —.008 

7p.m I    -.009 


Horary  correctiona. 

—       -        -  -  '  Temper* 

Meroa-  I  Aneroid       p^h. 
rial  ba-  ,   barom- 
rometer.       eter. 


Inchei, 

-.011 

-.007 

-.033* 

-.026 

—.020 

-.008 

+.017 

028 

03»t  > 

034 


tl 


8  p.  m . . 

0p.m. 
10  p.  m. . 
11pm., 


—.014* 

-.007 

-.001 

.000 


Inehet. 
—.007 
-.015 
.017 
-.  022* 
-^012 
+.006 
4- 026 
4-.  026 
+.028 
-|-.032t 
4-.  032 
+.008 
-.012 
-.015 
-.021* 
-.018 
-.019 


29.976        29.679 


24.46 

24.53 

25.61 

26.49 

27.61 

28.53 

28.96 

29.44 

29.47* 

29.17 

28.33 

27.32 

26.63 

26.06 

25.75 

35.48 

26.08 


Psychrometer. 


26.40. 


Force  of 
vapor. 


Ineheg. 
0.108 
0.108 
0.106 
0.105 
0.099 
a  107 
0.104 
0.108 
0.110 
0.110-  I 
0.110 
0.105 
0.109 
0.102 
0.102 
0.101 
0.099 


RelaUve 

ha. 
midity. 


0.105 


Inohst. 
0.645 
0.662 
0.676 
0.689 
0.622 
0.615 
0.603 
0.618 
0.608t 
0.608 
0.635 
0.646 
0.680 
0.644 
0.662 
0.658 
0.667 


Amoont 

of 
cloads. 


4.87 
4.00 
405 
3.61 
8.38 
8.63 
3.78 
4.01 
8.92 
400 
8.77 
8.65 
8.77 
8.41 
8.84 
8.64 
8.67 


The  extremes  of  air  temperature  during  the  hours  of  continuous  observations  for 
the  Kixty  days  were  -f  629,2  Fah.  (Januarv  12,  1  p.  m.)  and  -f  2^.0  Fah.  (February 
11, 12  m. ).  The  lowest  temperature  recorded  by  the  minimum  thermometer  was  —  1.0 
Fah.  on  February  11,  at  12  m. 

The  extremes  of  the  hourly  barometric  readings  reduced  to  32^  Fah.  were  29.038  on 
February  10,  8  a.  m.,  and  30.746  on  January  3, 7  a.  m.  The  barometer  hung  64  feet 
above  mean  tide. 

The  following  table  exhibits  the  force  and  direction  of  the  prevailing  wind,  re- 
corded upon  the  usual  scale ;  0  representing  a  calm  and  10  a  hurricane.  The  table  is 
oomputea — for  force,  by  dividing  the  sum  of  the  hourly  records  of  force  for  each  point 
of  the  compass  by  the  number  of  hours  during  which  the  wind  blew  from  that  direo- 
tion ;  and  for  direction,  by  giving  the  number  of  hours  during  which  the  wind  held 
from  each  point  of  the  compass. 


Hoare I      89      202        53 

Meanforoe '  2.08  i  2.01     2.92 


K.E. 


S.E. 


44        64 

2.11  I  2.68 


S.W. 


W.  N.W.  Calm. 


141       188 
3.24  I  2.65 


817 
8.50 


81 
OlOt 


By  order  of  Lieutenant-Colonel  Abbot. 


S.    W.   ROK88LKR, 

Fu8t  Lirufeuant  of  EngiMetrs,  Adjttfamt. 

Digitized  by  ^^smvjvjw  iv^ 


APPENDIX   3 ^REPORT   OP    GENERAL   ABBOT. 


455 


[Printed  Orden  No.  6.J 

Battalion  of  ENOnnEEBS, 
WilleU  Point,  New  York  Harbor,  June  30,;1885. 
The  following  is  announced  aa  the  standing  of  the^on-commissioned  officers  of  the 
several  companies  of  the  Battalion,  as  determined  by  their  recitations  to  their  com- 
pany officers  daring  the  past  winter  season: 


Pontonier- 
ing. 

Field  for- 
tifloation. 

Infantry 
tactics. 

Subma- 
rine min- 
ing. 

Military 
signaling. 

Saryeyinff 
and  tHg<? 
nometry. 

1 

Beoon- 
nala. 
sanoe. 

NsmoB. 

1 

* 
< 

1 

"5 

M 

< 

1 

-5 

a86 

hk 

"5 

fee 

-5 

i 

f 

COMPANT  A. 

Berfleants : 

Rovftton -... 

3 

1 

Kelly 

ItoDHid 

1 
2 

10.00 
9.01 

4 
2 

9.76 
9.00 

2 
8 

9.66 
9.66 

8 
2 

a  58 
a  97 

Oentner 

1 

Brown 

.... 



Wander 

8 
5 

4 

9.01 
9.75 
9.91 

5 
6 
3 

1 

10 
11 

8 
18 

9 

7 
12 

9.66 
9.61 
9.81 
10.00 

9.83 
9.26 
9.57 
&57 
9.67 

5 

4 
1 
6 

7 
8 

9.50 
9.58 
9.88 
9.83 

a  41 
a25 

5 
7 
1 
4 

12 
10 

9 
13 
U 

6 

ass 
a  60 

10.00 

a  86 

a  05 
a  41 
a  56 
a  91 
a  16 
ass 

IVewman ^  „ 

g 

Doyle 

9 

I>QfiV     

C 

Oorporala: 

Storck 

6 

9.50 

1  - 

Griffith 

Beardon 

Kennedy 

:p 

Hoxley. 

Kyan 

fi 

l^ntAOTitt  .  . .  

9.58 
9.28 

ThomM 

1 

laoo 

COMFAKT  B. 

Sofeante: 

HcKenna 

Glynn 



Warford 

1 
6 
2 

io.o6 

9.33 
10.00 

1 
2 
3 
4 
5 
6 
7 

io.oo 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

5 
7 
« 

9.75 
9.66 
9.76 

6 

12 
5 
8 
9 
2 
10 

ass 
a  42 
a  84 
a95 
a  69 
a  97 
a66 

5 

7 
1 
2 

ass 
a  66 
laoo 
laoo 

MoCormaek 

2 

8 

4 

2 

Doolan 

8 

Barrett     

4 

Keid    

6 
8 

4 

9.88 
9.88 
9.66 

1 
2 

9.92 
9.92 

1 
6 

1 

Kline 

5 

Lanee-Seigeante : 

Warner 

0*Hara 

9 

8.78 

10 

9.93 

15 

7.92 

14 

a  03 

8 

laoo 

10 

"V'io 

Leee 

«     iw 

'"Kg*: 

12 

7 

ass 

9.88 

8 
14 
17 
12 

9 
15 

If 

10.00 
9.60 
6.66 
9.86 

10.00 
9.80 
0.86 
9.08 
• 

3 

4 
12 
8 

9.92 
9.92 
a33 

9.38 

8 
11 
17 
13 

4 
16 

7 
16 

a  78 
a  66 

7.94 

a45 
a  95 
aoo 
a  81 
aoo 

8 
10 

a66 
ass 

11 
9 

11 

Deiaaler 

9 

Stender 

Kr«bs 

8 
10 

9.38 

&78 

9 
6 

a66 
a88 

6 

s 

Kntty 

Helline 

SX.:......:..... 

ii 

"i'SB 

12 

4 

ail 
laoo 

ColUns 

18 

&00 

lAoore  

Ittee-Corporale: 

Iiawyer. 

ICoik^liater 

16 

9l80 

11 

ass 

Priratea: 

If ewoomb - . 

14 
15 
11 
1« 
17 

8.00 
7.11 
&44 
7.00 
7.00 

BaUon      

14 
10 
18 
9 
16 

aoo 
a66 
ass 
ass 
ass 

7 
8 

7 

King          

g 

Wilaon(Ut) 

Andrews 

Loeui 

O^fiSlly  

12 

12 

CoMPAirr  C. 

1 

i 
1 

I 

6 

0  09  ' 

..  i 

Milter 

10.00 

..-- 

i 

1 

10.00 

1    10. 00  ! 

::::l.:::::i 
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Names. 


Pontonier- 


Pieldfor. 
tifloation. 


Infiuitry 
taotioa. 


8a1]ma> 

line  mill' 

ing. 


Military 
signaling. 


Surveying 
and  trigo- 
nometry. 


Bee<m- 


Sergeant 
iParl 


COMFAHT  C-^Continned. 

,ts— Continued, 
ley 

Orenier 

Hewbnrg 

Seymore 

Byron 

Coiporala: 

Soyle(Ut) 

Pftirr 

Tan  TaaaeU 

Boyle  (2nd) 

Beeker 

Sohumi^er 

Lanman 

Conkling 

WeUs 

PriTatea: 

Carter 

Ward 

Williams 

Fiohter 

Bobertaon 

Kirwan 


Kames. 


COMFAHT  B. 


Sergeants: 

jfarquart — 

Kierran 

McBnany.... 

Patterson  ... 

Bmeriok 

Land^Sergeant: 


ICorptiy  . 
orals: 


Corpon 

O'Connor . 

Weber 

Qnaid 

Lanoe-Corporals : 

Hayer 

Lindner , 

Harer 

Privates: 

Breohbeil 

Keary 

Zeigier 


0.02 
10.00 
10.00 
10.00 

0.83 

0.75 
0.08 
0.G0 
0.58 
0.00 
0.66. 
0.75 
0.88 


10.00 
|10.U0 
|l0.00 
10.00 
0.80 
I 

10.00 
j  0  26 


8  I  0.80 
U  I  0.60 
0  ;  0.78 
6  10.00 
10     0.73 


0.86 

moo 

0.86 

0.86 

10.00 

0.66 
0.60 
0.46 
0.08 
0.46 
10.00 
0.46 
0.03 


10     0.67 


0.88 
0.06 
0.06 
10.00 


0.88 
0.83 
0.83 
0.83 
0.83 


0.66 
0.38 
0.16 
0.16 


0.88 
0.58 
7.75 
0.70 
0.00 
0.50 
0.02 
0.51 


0.50 
0.88 
8.88. 
0.83 

10.00 
0.66 

10.00 


6.88 
&50 
&88 
0.00 
8.00 
8.16 
0.00 
&66 


3 
8 
6 

• 
16 

U 
18 
U 
17 
U 
13 
4 
1 


5 

7 

8 

15 

18 

ao 


Algebra. 


8.25* 
8.24* 


a23* 


8.07* 
a  15* 


7.20* 
5.83* 
7.20* 

8.08 
0.00 
0.77 


Trig, 
onometry. 


8.33 
0.33 


10.00 


8.66 
8.33 


7.66 
&66 
&01 

7.66 
0.66 
0.88 


Signaling. 


10.00 
0.83 


0.66 
0.33 


10.00 


0.66 
0.00 


0.88 
0.66 
0.66 

0.66 
0.66 
&66 


Ponton 
IdCamaal. 


Wbeeler's 

Ensineer- 

mg. 


? 

< 


10.00 
10.00 


10.00 
10.00 


10.00 


10.00 
10.00 


0.50 
0.33* 
0.66* 

0.38* 
0.33* 
10.00* 


10.00 
10.00 


10.00 
10.00 


10.00 


10.00 
IOlOO 


0.01 
0.65 
0.88 

a77 
0.88 
0.66 


Infantry 
Xaotios. 


1  I    10.1 

2  I    10.4 


10.00 
10.00 


10.00 


6  I    10.00 

7  ,    10.00 


10.00 

0.88* 
•.SB* 


*  The  second  section  did  not  cover  entire  coarse  of  first  section. 


By  order  of  Lieatenant- Colonel  Abbot. 


8.  W.   ROKflSLKR, 

First  Lieutenant  of  Sngineen,  Adjutant. 
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ENGINEER  DEPOT  AND  POST  OF  WILLETS  POINT, 


ANNUAL  BEPOBT  OF  LIMUTENANT-COLONELfH.  L.  ABBOT,   C0BP8  OJT 

engineebs,  bvt.  bbig.  gen,,  u.  s.  a.,  officeb  in  command,  fox 
the  fiscal  yeab  ending  june  30.  1885, 

Enqineeb  Depot  at  Willets  Point, 

July  1, 1885. 
General:  I  have  the  honor  to  submit  the  following  as  my  annual 
report  upon  the  Engineer  Depot  and  Post  at  Willets  Point  for  the  fiscal 
year  ending  June  30, 1885. 

PUBLIC  BUELDINaS. 

The  only  new  construction  during  the  past  year  has  been  the  build- 
ing for  instructing  the  enlisted  men  of  the  Battalion  of  Engineers  in 
practically  loading  and  testing  submarine  mines,  junction  boxes,  &c., 
and  in  the  other  shore  duties  of  the  service.  It  has  two  stories,  with  a 
cellar  and  attic,  and  will  accommodate  from  80  to  100  men  with  all  the 
needful  material.  It  was  begun  this  spring,  and  is  well  advanced  to^ 
ward  completion.    The  cost  will  be  about  $6,000. 

As  usual,  the  repair  of  the  garrison  buildings  and  roads,  and  the  gen- 
eral police  of  the  post,  have  been  done  by  the  Engineer  troops. 

PBOPEBTY  IN  STOBE. 

The  property  in  depot  includes  the  bridge  equipage  and  various  tools 
in  reserve  for  Engineer  field  service,  the  geodetic,  astronomical,  and 
surveying  instruments  not  actually  in  use  by  of&cers  of  the  corps ;  the 
delicate  electrical  apparatus,  insulated  cable,  &c.,  for  submarine  min- 
ing, and  much  other  property  of  like  character.  It  is  all  received, 
guarded,  cared  for,  and  issued  by  the  troops. 

The  air  of  the  two  brick  fire-proof  store-rooms  containing  the  most 
valuable  apparatus  has  been  kept  dry  for  several  years  by  the  use  of 
crude  calcium  chloride.  During  the  past  year  about  37,000  cubic  feet  of 
space  has  thus  been  rendered  fit  for  storage  by  the  removal  of  about 
107  gallons  of  water  from  the  air,  as  shown  by  the  following  table : 
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Drying  by  calcium  chloride. 


Date. 


1884. 
Anga9t9 

September  1 

September  10 

October  22 

1885. 

Jane  10 

JTiuie  11 


Welgbt 

of  sola- 

Hon. 


Poundi. 
315 

815 
850 
850 


287 
297 


Weight 

of  anhy- 

droaa 

salt. 


Poundt, 
181 


177 
106 
184 


142 
142 


1,024 


1,032 


Dif. 
ference. 

Amoant 
of  water. 

Poundt. 
134 

138 
154 
166 

165 
165 

GalUnu. 
16.1 

16.5 
18.5 
18.7 

18.6 

ia6 

882 

107.0 

Bemarka. 


Boiled  on  an  average  of  fix 
wood. 


hoara;  fael,  ^ 


WORK  OF  THE  DEPOT. 

The  printing  of  confidential  Engineer  documents,  and  the  draftingi 
photx)graphiDg,  lithographing,  and  binding,  connected  therewith,  have 
been  done  by  Engineer  soldiers  as  heretofore,  at  a  total  cost  of  $826.15, 
for  extra-duty  pay.  The  School  of  Application,  and  especially  the 
branch  devoted  to  submarine  mining,  derives  special  benefit  from  this 
work,  which  is  also  of  general  utility  to  the  corps. 

The  receipts  and  issues  of  instruments  during  the  past  year,  for  the 
use  of  ofQcers  engaged  in  surveys  and  works  of  construction,  are  re- 
ported in  the  following  table.  This  labor  is  performed  entirely  by  the 
soldiers  without  extra  compensation. 

BecHpta  and  issues  of  instruments,  1884-'85. 


Aiticlea. 


ABTBOMOMICAL. 

Aatronomioal  transita  ...No. 
Aatronomioal  teleaoopea .  do . . 

Chronometers do.. 

Sex  tan  ta do . . 

Artificial  horizons do . . 

Break-cirouit  keys do . . 


BeceiTed.    Issaod. 


MBTKOBOLOGICAL. 

Barometers,  aneroid No. 

Barometers,  mercorial  cis- 
tern  No. 

Barometers,  oases  of  extra 
tabes No. 

OKODKTIC. 

Oempasses,  solar No. 

Compasses,  sarveyors . . .  .do . . 
Theodolites,  12-inoh  and  ap- 

wards «o. 

Theodolites,  mediam do . . 

Trivets do.. 

Transits,  railroad do.. 

Gradienters do.. 

Levels,  surveyors' do. . 

Plane  tables do . . 

Arithmometers do . . 

Base  tabes,  secondary  . .  .do 

Chains,  lOOfoot do. . 

Chains,  66  foot do.. 

Chains,  50-foot do. . 

Pins sets.. 

Carrent-meters No. 

Self -registering   tide-gauge 

paper rolls.. 


Articles. 


KKCONKOITBRINO. 

Spy-glssses,  large No . 

Binocular  field  glasses  .  .do. . 

Odometers do  . 

Compasses,  prismatic,  do.. 
Compasses,  pocket,  square, 

number 

Hand-levels,  swinging  ..do  . 

Pocket  sextants do.. 

Watches do 


DBAWniO. 

Protractor,  ciroalar No.  \ 

Protractors,   wooden,  horn, 

SCO No. 

Protractors,  Abbot's ...  do 
Drawing  instraroents .  boxes 
Proportional  dividers. . .  .No. 

Beam  oompssses do. 

Triangles,  wooden  and  rob- 
ber  No. 

Triangles,  metallic  ..  .  do 

Boles,  metallio do 

Ink  caps.. do 

laSCBLLANBOCB. 

Logarithms,  Vega's No. 

Case  and  table do.. 

Pivot  level(  Wurdemann)do . . 
5-foot measaring-rods..  do.. 


Total. 
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These  instruments,  when  returned  to  the  depot  from  field  service,  usu- 
ally require  repairs  before  they  are  fit  for  reissue,  and  for  several  years 
past  the  appropriations  for^ineh  repairs  have  been  inadequate.  The  re- 
.  salts  are  an  accumulation  of  unserviceable  instruments,  and  the  neces- 
sity of  purchasing  new  instruments  from  funds  intended  by  Congress 
for  actual  work.  An  appropriation  of  $2,000  is  needed  to  correct  this 
waste  of  public  funds;  and,  to  enable  small  instiuments  to  be  supplied 
in  case  of  necessity,  it  should  be  worded  to  include  purchase  as  well  as 
repair. 

STATEMBNT  OF  FUNDS. 

Congress  appropriated  the  sum  of  $4,000  for  the  post  and  depot  dur- 
ing the  past  fiscal  year.  Of  this,  $3,000  was  for  current  expenses,  and 
$1,000  for  the  purchase  of  materials  to  instruct  the  Engineer  troops  in 
their  special  duties. 

The  following  is  a  summary  statement  of  funds : 

Expended  and  pledged  in  fiscal  year  1884-'85 $4,000 

Available  for  fiscal  year  1886-^86 6,000 

Desired  for  fiscal  year  ISBfr-'S? 19,000 

In  explanation  of  the  last  item  I  would  submit  the  following  detailed 
statement : 

I.  For  the  usual  annual  appropriation  for  incidental  expenses  of  the 
depot,  such  as  fuel,  chemicals,  stationery,  extra-duty  pay  Yor  soldiers 
employed  in  wheelwright  work,  engine  driving,  drafting,  printing,  bind- 
ing, photographing,  and  lithographing  Engineer  documents,  repairs  of 
public  buildings,  &c.,  $3,000. 

II.  For  the  usual  annual  appropriation  for  the  purchase  of  materials 
for  the  instruction  of  the  three  companies  of  engineer  troops  at  Willets 
Point  in  their  special  duties  as  sappers,  miners,  and  pontoniers,  $1,000. 

III.  For  the  library  of  the  Engineer  School  of  Application,  to  be  ex- 
pended for  professional  works  of  recent  date,  treating  of  military  and 
dvil  engineering,  $1,000. 

lY.  For  repairs  of  instruments  for  the  general  use  of  the  Corps  of 
Engineers,  and  for  the  purchase  of  small  instruments  needed  to  fill  fre- 
quent requisitions,.  $2,000. 

Y.  For  the  construction  of  a  new  building  to  replace  a  temporary 
structure  in  use  as  the  of&cers'  mess,  but  now  in  a  dangerous  condition 
from  decay,  the  new  building  to  contain  the  officers'  mess,  and  the  library, 
drafting  rooms,  &c.,  of  the  School  of  Application,  $12,000. 
Very  respectfully,  your  obedient  servant, 

Hbnby  L.  Abbot, 
LieuietM%t-Oolanel  of  Engineers. 
Brig.  Gen.^OHN  Newton, 

Chief  of  Engineers^  U.  8.  A. 
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RIVERS  AND  HARBORS,  ETC. 


APPENDIX  A. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  STATES  OF  MAINE  AND 

NEW  HAMPSHIRE. 


SEPOBT  OF  COLONEL  CffJBZES  S.  BLUNT,  C0BP8  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1885,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

nCPBOVEMENTS. 


1.  Lnbec  Channel,  Maine. 

2.  Bangor  Harbor  and  Penobscot  River, 

Maine. 

3.  Moose-a-bec  Bar  at  Jonesport,  Maine. 

4.  Belfast  Harbor,  Maine. 

5.  Rockland  Harbor,  Maine.    . 


6.  Portland  Harbor,  Maine. 

7.  Kennebnnk  River,  Maine. 

8.  Breakwater  at  mouth  of  Saco  River, 

Maine. 

9.  Portsmouth  Harbor,  New  Hampshire. 
10.   Cooheoo  River,  New  Hampshire. 


EXAMINATIONS  AND  SURVEYS. 


1 1.  Southern  entrance  to  Owl's  Head  Har- 

bor, Maine. 

12.  Harbor  at  Portsmouth,  New  Hamp- 

shire, firom  the  sea  to  the  wharf. 

13.  Winnipiseogee  Lake,New  Hampshire, 

at  a  point  called  **  The  Weirs." 


14.  Little  Harbor  at  Portsmouth,  New 

Hampshire,  with  a  view  to  its  im- 
provement as  a  harbor  of  refuge. 

15.  York  Harbor,  Maine. 

16.  Wood  Island  Harbor,  Maine. 


United  States  Engineer  Office, 

Portland^  Me.j  July  11, 1885. 
Qeneral  :  I  have  the  honor  to  sabmit  herewith  annaal  reports  for 
the  year  ending  Jane  30, 1885,  for  river  and  harbor  works  in  my  charge. 
Very  respectfully,  your  obedient  servant, 

Ghas.  B.  Blunt, 
Colonel  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  J7.  8.  A. 
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A  I. 
IMPROVEMENT  OP  LUBEC  CHANNEL.  MAINE. 

Lnbec  Channel  forms  the  eastern  bonndary  of  the  State  of  Maine,  be- 
tween the  town  of  Labec  and  Gampobello  Island.  For  a  length  of  over 
2  miles  (t.  c,  from  about  850  feet  below  the  "  Western  Bar  Beacon^  to  the 
head  of  "Lubec  Narrows")  it  was  obstructed  by  bars  having  for  the 
most  part  only  5  feet  at  mean  low  water,  or  22  feet  at  mean  high  water, 
the  mean  rise  and  fall  of  the  tides  being  17  feet,  while  at  extreme  low 
water  of  spring  tides  there  was  but  1  foot  over  the  shoalest  parts.  At 
and  near  mean  low  water,  therefore,  vessels  were  unable  to  pass  through 
this  channel,  and  were  forced  to  make  a  detour  some  16  miles  longer 
through  British  waters  in  order  to  reach  Lubec,  Eastport,  and  the  ports 
in  Maine  on  the  Saint  Croix  and  Pembroke  rivers.  The  same  loss  of 
time  and  distance  occurred  on  the  return  trip ;  vessels  leaving  the  upper 
ports,  necessarily  about  high  water,  reached  the  channel  near  low  water. 

A  careful  and  accurate  survey  was  made  in  1878,  and  upon  it  was 
based  the  project  of  improvement  which  was  fully  executed  between 
1879  and  1883.  This  project  was  for  a  depth  of  12  feet  at  mean  low 
water  of  spring  tides  and  a  minimum  width  of  200  feet. 

The  northeast  point  of  the  town  of  Lubec,  at  the  Narrows,  is  a  pro- 
jecting ledge  called  Gun  Bock,  across  which  run  a  rapid  current  at  cer- 
tain stages  of  the  tide,  which  was  very  troublesome  to  passing  vessels. 
A  rough  stone  jetty  for  stopping  this  current  having  been  projected  and 
approved  was  begun  under  contract  in  May,  1884,  and  finished  July  26, 
1884, 134  feet  of  its  whole  length  of  259  feet  having  been  built  during 
the  year. 

The  law  of  July  5, 1884,  directs  that  so  much  as  might  be  necessary 
of  the  $10,000,  therein  appropriated  for  Lubec  Channel,  shall  be  ex- 
pended in  removing  a  rock  at  Eastport.  The  rock  referred  to  proved  to 
be  a  ledge,  directly  in  front  of  Paine's  Wharf,  Eastport,  which  is  the 
wharf  directly  north  of  and  adjoining  that  used  by  the  steamers  of  the 
International  Line  (lirst-class  vessels  plying  between  Boston  and  St. 
John,  N.  B.,  via  Portland  and  Eastport),  and  to  which  the  ledge  ha.d 
been  a  great  inconvenience  in  arriving  and  departing. 

After  a  careful  survey  of  the  ledge,  proposals  for  removing  104  cubic 
yards,  to  give  12  feet  depth  of  water  over  it  at  low  water,  were  invited, 
and  contract  made  September  24,  1884,  with  George  W.  Townsend,  of 
Boston,  the  lowest  bidder,  at  $24.90  per  yard.  He  began  work  in  Octo- 
ber, and  after  a  winter's  suspension,  completed  it  May  30, 1885. 

The  remainder  of  the  appropriation  of  last  session  Is  now  being  ex- 
pended, and  will  be  exhausted  in  a  very  few  weeks,  in  widening  the  new 
channel  at  its  southern  bend  on  the  east  side.  Proposals  for  this  were 
opened  August  26, 1884,  but  the  two  bids  received  were  rejected  as  too 
high.  New  proposals  were  invited,  and  the  only  one  received,  October 
23,  1884,  was  accepted,  contract  being  made  November  10, 1884,  with 
Moore  &  Wright,  of  Portland,  for  about  30,000  cubic  yards  (scow  meas- 
ure) of  dredging,  at  42  cents.  Owing  to  the  near  approach  of  winter, 
work  under  this  contract  was  deferred  till  the  spring  of  1885.  Beginning 
early  in  May,  the  contractors  had  removed  up  to  June  30,  23,272  cubic 
yards,  increasing  the  channel  width  about  60  feet.  They  will  complete 
this  contract  by  the  middle  of  July. 

The  Interuational  Steamship  Company  has  asked  for  greater  depth  as 
well  as  width,  in  the  new  channel,  and  estimates  for  both  were  included 
in  my  annual  report  for  1883,  and  reported  in  1884. 
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It  may  be  doubted  whether  the  advantages  to  be  derived  from  in- 
creased depth  will  offset  the  cost  of  making  it.  With  12  feet  depth  at 
low  water,  and  a  tidal  rise  of  17  or  18  feet,  it  is  thought  vessels  drawing 
over  11  feet  will  be  little,  if  at  all,  inconvenienced  in  the  use  of  the 
channel. 

Increased  width,  especially  at  the  bends,  will,  however,  be  useful.  It 
is  one  of  the  drawbacks  of  the  channel  that  it  is  not  straight.  Ic  could 
not  be  made  so  except  by  a  very  large  expenditure.  A  general  widen- 
ing, however,  greatest  at  the  bends,  will  cost  but  a  moderate  sum,  and 
make  navigation  decidedly  easier. 

In  view  of  these  considerations,  I  am  disposed  to  modify  my  estimates 
of  1883  and  1884,  and  to  recommend  for  the  present,  at  least,  only  so 
much  of  them  as  contemplates  widening  the  channel,  so  as  to  give  it  a 
general  width  of  275  feet,  increased  at  the  bends  to  300  feet,  and  retain- 
ing the  present  12  feet  low-water  depth.    For  this  would  be  required — 

98,000  cabio  yards  dredging  (scow  measure ),  at  40  cents $39, 200 

Contingencies,  15  per  cent.,  nearly 5,^^ 

Total  of  revised  estimate 45,000 

Instead  of 113,000 

Of  this  total  of  98,000  yards  there  will  remain  to  be  dredged  after  com- 
pletion of  present  contract  about  69,000,  which  will  require  an  expendi- 
ture of  $32,000,  the  whole  of  which  could  be  economically  expended 
during  the  next  working  season,  and  is  respectfully  asked  as  the  next 
appropriation. 

The  appropriations  for  Lubec  Ghannel  have  been  as  follows : 

By  act  of  March  3, 1879 .' $44,000 

By  actof  Jnnel4, 1880 20,000 

By  act  of  March  3, 1881 45,000 

By  actof  August  2,  1882 20,000 

Byactof  July5,  1884 10,000 

Total 139,000 

The  total  expenditures  to  June  30  are  $135,752.96. 

The  following  information  has  been  furnished  by  the  United  States 
collector  of  customs  at  Eastport,  Me.,  for  the  year  ending  December  31, 
1884: 

Amount  of  revenue  collected ^ $36,312 

Value  of  imports $618,056 

Value  of  exports $524,029 

Nnmher  of  foreign  arrivals 608 

Number  of  foreign  clearances 657 

Number  of  domestic  arrivals 560 

Number  of  domestic  clearances 630 

Vessels  built,  8;  tonnage,  938. 

Money  statement 

July  1, 1884,  amount  available $11,115  16 

Amount  appropriated  by  act  approved  July  5, 1884 10, 000  00 

21, 115  16 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $16,121  02 

July  1,  1885,  outstanding  liabilities 1,954  85 

18,075  87 

July  1, 1885,  amount  available 3,039  29 

(Amount  (estimated)  required  for  completion  of  existinfi^  project 32, 000  00 
Amount  that  can  be  protitablv  expended  in  fiscal  year  ending  June  30, 1887    32, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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AhHraot  of  propoaaU  received  October  23,  1884,  for  dredging  in  Lubeo  Channel^  Ma^ne, 


Bidden. 

Besidenoe. 

Price,  ioow 
meMoxe. 

Bmnarks. 

ICoore  ftWriffht 

Portland  Mft 

PerevMoywrd, 
,         ft  42 

CoAlzact.  Not.  10,  UM. 

A  2. 
IMPROVEMENT  OF  BANGOR  HARBOR  AND  PENOBSCOT  RIVER,  MAINE. 

A  survey  in  connection  with  this  locality  was  ordered  by  Congress, 
in  the  act  approved  August  2, 1882.  It  was  understood  by  the  engineer 
officer  then  in  charge  of  the  district  that  it  had  special  reference  to  cer- 
tain obstructions  in  the  river,  near  Bangor  in  particular.  On  examina- 
tion it  was  found  that  these  did  not  exist.  Inquiries  were  then  made 
among  the  business  community  of  Bangor,  and  an  expression  of  opinion 
was  asked  and  obtained  as  to  what  sort  of  improvement  was  desired. 
A  letter  stating  the  views  of  the  signers  was  received  by  the  engineer 
in  charge,  and  printed  with  his  special  reportof  October  31, 1883.  (Sen- 
ate Ex.  Doc.  No.  44,  Forty-eighth  Congress,  first  session.) 

A  widening  of  the  channel  opposite  Bangor,  and  widening  and  deep- 
ening at  a  specified  point  below,  were  the  improvements  stated  to  be 
desi^. 

Estimates  based  upon  data  in  the  office  of  the  district  engineer,  sup- 
plemented by  some  additional  examinations  of  the  localities,  were  ac- 
cordingly submitted  in  the  report  referred  to. 

An  appropriation  of  $20,000  for  the  locality  was  made  in  the  act  of 
July  5, 1884. 

As  it  was  understood  that  fall  freshets  would  be  likely  to  make  it  un- 
advisable  to  do  any  work  that  season,  advertisement  for  proposals  was 
deferred  until  the  spring  of  1885.  The  only  bid  received  on  the  28th  of 
April  was  deemed  so  unreasonably  high  that  it  was  rejected.  After  a 
considerable  but  unavoidable  delay,  advertisement  for  proposals  was 
again  issued,  June  20,  and  such  as  are  received  will  be  opened  July  13. 
Should  the  lowest  prove  reasonable,  contract  will  be  immediately 
made,  and  it  is  hoped  that  the  work  proposed  in  beginning  the  widening 
of  the  channel  opposite  the  city  will  be  accomplished  this  fall.* 

A  further  appropriation  of  $40,000  to  complete  this  channel  widen- 
ing opposite  the  ci^,  and  begin  the  improvement  asked  for  at  Crosby's 
Narrows,  is  asked  for  the  year  ending  June  30^  1887. 

The  business  of  Bangor  is  set  forth  in  considerable  detail  in  my  re- 
port  of  1883,  before  referred  to.  The  following  for  the  year  ending  De- 
cember 31, 1884,  has  been  received  from  the  collector  of  customs: 

Imports  of  free  goods |676,46<S 

Imports  of  dutiable  goods 239,570 

Valueof  exports 146,223 

Foreign  arrivals 16 

Domestic  arrivals 1,684 

Foreign  clearances 51 

Domestic  departures 1,6^ 

Vessels  built,  2;  tonnage,  426.18. 

*  A  reasonable  bid  was  received  July  13,  and  the  appropriation  wiU  be  expended 
in  1885. 
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Money  statement. 

Amoant  appropriated  by  act  appro ve<l  July  5,  18?^ 00©  00 

Jnly  1)  1885,  auioiint  expended  during  fiscal  year :^  46 

Julyl,  1885,  annount  available 19,966  54 

r  Amount  (estimated)  required  for  completion  of  existing  project 75,000  00 

)  Amount  that  can  be  profitably  expeudeil  in  fiscal  year  ending  June  30, 1887  40, 000  00 
j  Submitted  in  compliance  with  requirements  of  Hection  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 


Abitraet  of  proposals  received  April  28,  1885,  for  dredging  40,000  cuhio  yards,  improvement 

of  Bangor  Uarhor,  Maine. 

Bidder..  .     ;  Evidence.  j^^ff  fcS^r" 


,  P&r  Citbie  yard. 
Moore  ft  Wright I  Portlana.Me '  $0  46 


Bid  rejected  as  being  unreasonably  high. 


A3. 
IMPROVEMENT  OF  M008E-A-BEC  BAR  AT  J0NE8P0RT,  MAINE. 

Moose-a-bec  Bar  is  at  the  eastern  part  of  Moose-a-beo  Reach,  about 
30  miles  east  of  Mount  Desert,  Me.,  and  is  the  only  obstruction  to  the 
safe  navigation  of  that  reach  in  all  stages  of  the  tide.  By  a  survey 
made  in  ,1879,  it  was  ascertained  that  this  bar  had  only  5^  feet  of  water 
on  it  at  mean  low  water,  and  3J  feet  at  low  water  of  spring  tides,  which 
compelled  the  coastwise  steamers  and  other  vessels  of  greater  draught 
to  take  a  very  tortuous  course  among  the  ledges.  Navigation  was 
thereby  rendered  difficult  and  dangerous,  especially  at  night  and  in 
dense  fogs,  common  on  this  part  of  the  coast. 

The  improvement  proposed,  and  now  partially  executed,  was  to  dred 
through  the  bar  a  channel  about  1,900  feet  long  and  200  feet  wide,  with 
a  mean  low-water  depth  of  14  feet  (11^  at  low  water  of  spring  tides). 
A  sunken  ledge  near  its  western  end  was  also  projected  to  be  removed 
to  a  mean  low-water  depth  of  15  feet. 

The  amended  estimate  was  as  follows : 

85,000  cubic  yards  dredging  (scow  measurement),  at  Ii5  cents $29, 7.^)0 

fieniovini;  136^^  cubic  yards  sunken  ledge,  at  $40 5, 4t50 

Bngineering  expenses  and  coutingencies 4,790 

Total 40,000 

The  appropriations  have  been — 

By  act  of  March  3, 1881 $10,000 

By  act  of  Angust  2, 1882 10,000 

By  act  of  July  5, 1884 10,000 

Total • 30,000 

Under  the  appropriations  of  1881  and  1882  the  new  channel  has  been 
opened  to  a  width  of  141  feet,  and  even  with  this  inadequate  width  is 
beginning  to  be  used  and  is  proving  its  usefulness.    It  is  much  to  be 
30  £ 
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regretted  that  it  has  not  been  possible  to  do  any  more  work  upoD  it 
during  the  past  fiscal  year  under  the  ap[)ropriation  of  $10,000  granted 
July  5, 1884.  Proposals  have  been  twice  received,  but  rejected  as  too 
high.  Advertisements  have  been  insued  for  the  third  time  (June  20), 
and  proposals  will  be  again  opened  July  13,  and  it  is  hoped  that  the 
lowest  bid  then  received  will  justify  a  contract.  In  that  case  the  work 
under  it  can  probably  be  executed'  this  fall.*  This  will  not  complete 
the  channel  to  its  projected  width  of  200  feet,  so  that  for  that  purpose,  and 
for  the  removal  of  the  ledge  referred  to,  a  further  appropriation  of 
$10,000  will  be  required. 

A  greater  width  than  200  feet  would,  however,  much  increase  the 
availability  of  th;  channel  for  sailing  vessels  when  beating;  240  feet 
would  be  desirable.  The  ledges  which  it  was  proposed  to  remove  are 
not  in  the  prolongation  of  the  channel,  but  south  of  it,  and  it  does  not 
seem  absolutely  necessary  to  remove  Jhem  ;  but  there  are  two  (much 
smaller)  ledges  directly  in  the  western  approach  to  the  channel,  which 
it  is  believed  should  be  removed.  It  is  therefore  respectfully  recom- 
mended that  the  project  be  modified  in  these  respects.  The  total  cost 
will  not  be  increased  thereby.  The  drawing  which  accompanies  this  re 
port  will  make  these  remarks  better  understood. 

The  total  expenditures  for  this  improvement  to  June  30, 1886,  have 
been  $19,972.96.  It  is  not  of  a  local  character,  for  the  channel  is  a 
general  thoroughfare,  and  it  is  desirable  that  it  should  be  completed  as 
soon  as  practicable.  It  is  estimated  that  25,000  vessels  pass  over  the 
bar  and  through  the  reach  annually.  It  is  the  regular  route  of  the 
steamers  of  the  Portland,  Bangor,  Mount  Desert,  and  Machias  line,  aud 
the  steamers  of  the  International  Line  (large  and  fine  vessels  plying  be- 
tween Boston,  Mass.,  and  St.  John,  K  B.,  via  Portland  and  Eastport) 
frequently  use  it  in  rough  weather.  All  these  vessels  will  be  much 
convenienced  by  the  completion  of  the  work.  The  large  fleet  of  sail- 
vessels  trading  between  United  States  ports  and  those  in  Britis)^  prov- 
inces will  also  be  much  benefited. 

Ten  thousand  dollars  are  asked  for  completing  the  improvement. 

Money  statement 

July  1,  1884,  amonnt  available $105  66 

Amount  appropriated  by  act  approved  July  5, 1884 10,000  00 

10,105  66 
Jaly  1, 188.'>,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1884 78  02 

July  1,1885,  amount  available 10,027  04 

f  Amonnt  (e8timat<ed)  re<]^nired  for  completion  of  existing  project 10, 000  00     I 

I  Amount  that  can  be  profitably  expendedin  fiscal  year  ending  J  une  30, 1887    10,  OOO  00     ) 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 

Abstract  of  proposals  received  August  25,  1884.  for  dredging  27,000  oubie  yardSy  improve*  I 
men t  of  Moose-a-beo  Bar,  Maine, 


No.  I  Bidders.  !  Residence. 


I  -  I 

1  i  Moore  &  Wright Portland,  Me  . . 

2  \  Hamilton  &  Sawyer |  Yarmouth.Me. 


Price, 
in 


Per  etMc  ymr<d, . 


Both  rejected,  being  unreasonably  high. 


*  A  reasonable  bid  was  received  July  13,  and  the  appropriation  will  be  expended  in  1£ 
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Abstract  of  proposals  received  April  2H,  1885,  for  dredging  20,000  cuUc  yards ^  mprore- 
ment  of  Mttose-a-bec  Bar,  Maine. 


Bidden. 


lUNiideiioe.  Price,  measured 

^^  In  acow. 


Moore  Sl  Wright. 


'  Per  cubic  yard. 
Portlaiid,Me '  $0  42 


Bid  was  rejected,  as  being  unreasonably  higb. 


A  4. 

IMPROVEMENT  OF  BELFAST  HARBOR,  MAINE. 

The  following  appropriations  have  been  made  by  Congress  for  the 
improvement  of  this  harbor,  to  wit: 

By  tbe  river  and  harbor  act  of  Angnst  14,  1876 $5,  ^00 

By  the  river  and  barbor  act  of  June  18,  1878 12, 000 

By  the  liver  and  harbor  act  of  March  3,  1879 5,000 

By  the  river  and  harbor  act  of -June  14,  1880 3, 000 

Total 25,000 

The  total  amount  expended  to  June  30, 1884,  was  $22,156.95. 

The  work  projected  for  the  improvement  of  this  harbor  under  the 
above-named  appropriations  consisted  of  the  removal  of  the  sunken 
ledges  and  shoals  in  front  of  the  wharves  from  Lane's  Wharf  down  to 
McGilvery's  ship-yard,  so  as  to  have  a  depth  of  not  less  than  10  feet  at 
mean  low  water  (or  19f  feet  at  mean  high  water)  down  to  the  Boston 
Steamer  Wharf,  and  thence  down  to  McGilvery's  Wharf  a  depth  of  11 
to  12  feet  at  mean  low  water.  This  work  was  commenced  in  August, 
1877,  and  completed  in  September,  1879. 

In  November,  1883,  an  examination  was  made  of  the  dredged  chan- 
nel in  front  of  the  wharves,  which  showed  that  no  filling  had  taken 
place.  i 

Nothing  has  been  done  during  the  past  fiscal  year,  and  no  further 
expenditures  are  proposed. 

Money  statement 

Julvl,  1884,  amount  available $2,843  05 

July  1,  1885,  amount  available 2,843  05 


A  5. 

IMPROVEMENT  OF  ROCKLAND  HARBOR,  MAINE. 

The  improvement  proposed  for  this  harbor  in  1881  was  the  construc- 
tion of  a  harbor  of  refuge  by  means  of  two  rubble-stone  breakwaters, 
one  extending  southerly  from  high-water  mark  on  Jameson  Point  1,900 
feet,  tbe  other,  isolated,  extending  nearly  north  from  South  Ledge  2,640 
feet  For  the  present  the  height  of  the  Jameson  Point  breakwater  is 
fixed  at  5  feet  above  mean  low  water.  At  this  height  it  is  entirely  cov- 
ered for  several  hours  in  the  twen ty -four,  and  of  course  during  that  period 
the  protection  afforded  by  it  in  a  gale  is  considerably  diminished.    It 
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may  be  worthy  of  consideration  whether,  when  it  shall  have  been  car- 
ried  to  its  full  length  of  1,900  feet,  5  feet  above  mean  low  water,  further 
appropriations  should  not  be  expended  in  raising  it  to  its  full  height  of 
4  feet  above  mean  high  water,  instead  of  beginning  the  construction 
of  the  South  Ledge  breakwater.  In  this  connection  reference  is  made 
to  the  Report  of  the  Chief  of  Engineers  for  the  year  ending  June  30, 
1881,  Part  I  (Appendix  A),  pages  472  to  476. 
For  the  breakwaters  at  the  lower  level  the  estimate  was  as  follows: 

Jameaoq  Point  breakwater 135, 000  tons  of  stone. 

South  Ledge  breakwater 420, 000  ton»  of  stone. 

Total 555, 000  tons,  at  90  cents,  1499, 500 

Engineering  an«l  other  contingent  expenses,  say 50, 500 

Total  of  estimate 550,000 

The   average  contract- price  for  the  three  contracts  so  far  made  is 
almost  exactly  93  cents,  and  it  is  deemed  a  fair  one. 
The  appropriations  have  been — 

By  act  of  Jnne  11,  iJ^O, |20,000 

By  act  of  Augusts,  1882 40,000 

By  act  of  July  5.  1884 40.000 

Total , 100,000 

The  total  expenditure  to  June  30,  1885,  was  $82,687.21,  and  1,400  feet 
of  Jameson  Point  breakwater  have  been  built,  beginning  at  high-water 
mark. 

Under  the  last  appropriation,  contract  was  made  with  Thomas  A. 
Bowe,  of  Newton  Centre,  Mass.,  for  furnishing  and  placing  on  the  break- 
water 35,000  tons,  more  or  less,  of  quarry  grout.  Work  began  Septem- 
ber 27,  1884,  and,  after  the  usual  necessary  winter  suspension,  was  re- 
sumed early  in  April,  1885,  and  is  still  in  progress.  The  contract  will 
certainly  be  completed  before  winter. 

Up  to  June  30,  1885,  25,813^  tous  of  stone  had  been  delivered  by 
Mr.  Rowe,  adding  291  feet  to  the  length  of  the  breakwater,  making  its 
present  length,  as  stated  above,  1,400  feet.  To  complete  this  Jameson 
Point  breakwater  to  the  level  of  6  feet  above  low  water,  and  begin  the 
construction  of  the  South  Ledge  break  water,  an  appropriation  of  $75,000 
is  asked. 

Rockland  is  a  port  of  entry  in  the  district  of  Waldoborough,  Maine.  Owl's  Head 
Light  is  2  miles  distant. 

The  following  information  has  been  received  from  the  United  States 
depnty  collector  of  customs  at  Rockland : 

Cnstoras.received  for  year  ending  December  31, 1884 $4,023  55 

Number  of  arrivals  (American  and  foreign) 3^ 

Number  of  clearances  (American  and  foreign) 358 

Vessels  built,  3  ;  tonnage,  1,48*2.23. 

Money  statement. 

July  1,  1884,  amount  available $2,603  37 

Amount  appropriated  by  act  approved  July  5,  18d4 40, 000  00 

4ii,603  37 

July  1, 1?^85,  amount  expended  during  fiscal  year,  exclusive  of  * 

outstanding  liabilitifS  July  1,  1&"^4 $20,747  44 

July  1,  18^5,  outstanding  liabilities 4,543  14 

25,290  58 

July  1,  1885,  amount  available 17,312  79 
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r  Amount  (estimated)  required  for  completion  of  existing  project $450, 000  00 

1  Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  Juno  30, 1387    75, 000  00 
1  Submitted  in  compliance  with  requirements  of  section  2  river  and 
I    harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  received  August  25, 1884,  for  furnishing  and  placing  35,000  tons,  more 
or  lesSf  of  stone  on  Rockland  oreakwaterj  Maine. 


'Contract  (dated  September  4, 1884)  made  ivith  Thomaa  A.  Rowe. 


Ko. 

Bidden. 

1  Price  per 
Residence.                          ton  of  2,240 
1    pounds. 

Parker  Sr.  Sylvester 

1 
Boston,  Mass $114 

William  P.  Hurley 

Rockland.Me '            105 

Bodwell  Granite  Company 

.    do    1            128* 

JohnF.  Hamilton 

Tbomas  A.  Rowe* 

Portland,  Me 

loe 

Newton  Centre,  Mass 

88 

Horace  M.  Sargent  and  Isaac  Hamilton 

Charles  H.  Edwards 

Portland,  Me 

1  19 

Boston,  Mass 

1  04 

David  Tfflson 

SonlclMid   M« 

1  20 

A  6. 

IMPROVEMENT  OF  PORTLAND  HARBOR,  MAINE. 

lu  the  Annual  Eeports  for  the  fiscal  years  1879  to  1884  will  be  found 
a  history  of  all  the  appropriations  made  and  all  the  work  done  for  the 
improvement  of  this  harbor  up  to  June  30,  1884.  The  work  last  pro- 
jected was  the  removal  of  the  '*  Middle  Ground,"  a  shoal  opposite  the 
lower  part  of  the  city,  which  had  originally  but  10  feet  depth  of  water 
at  low  tide.  A  mean  low^-water  depth  of  21  feet  was  proposed  to  be 
obtained  upon  it.  This  work  has  been  executed  under  various  con- 
tracts, the  one  preceding  the  last  having  been  completed  in  August, 
1883,  when  the  available  funds  were  practically  exhausted. 

Under  the  appropriation  of  $30,000  made  July  6,  1884,  proposals 
were  invited  in  August  for  completing  the  removal  of  the  Middle  Ground, 
and  contract  therefor  was  made  September 4, 1884,  with  Moore  &  Wright, 
of  Portland,  under  which  124,603^  cubic  yards  of  soft  material  were 
dredged  and  deposited  at  14  cents  per  yard.  The  work  was  completed 
January  13, 1885,  and  the  Middle  Ground  no  longer  exists. 

After  the  completion  of  their  contract  Moore  &  Wright's  plant  was 
employed  by  the  day  for  three  or  four  days  in  deepening  a  small  area 
near  Brown's  Wharf,  in  the  upper  harbor,  which  was  lett  unfinished 
several  years  ago  by  the  engineer  then  in  charge,  for  reasons  satisfac- 
tory to  him. 

The  Middle  Ground  having  been, removed,  and  all  the  other  items  of 
improvement  having  been  reported  by  my  predecessor  as  completed,  no 
further  expenditures  are  proi>osed  for  this  harbor.  The  total  amount 
expended  from  1836  to  June  30, 1885,  was  $427,929.21. 

It  is  possible,  however,  that  the  increased  size  and  draught  of  water  of 
the  English  steamers  which  ply  between  Portland  and  Liverpool  may 
cause  a  request  for  an  increased  depth  over  a  certain  area.  The  sub- 
ject has  not  reached  a  stage  at  which  it  can  be  officially  discussed,  but 
it  may  be  said  that  no  additional  surveys  will  be  needed,  all  the  data 
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required  for  au  estimate  being  at  hand  in  the  office  of  the  district  en- 
gineer. 

The  United  States  collector  of  customs  furnishes  the  followixig  state- 
ment of  the  revenue  and  commerce  of  the  port  for  the  year  ending  De- 
cember 31,  1884,  viz : 

Araouut  of  revenue  collected...... $577,841  17 

Value  of  exports 11,334,695  00 

Value  of  imports 7,650,494  00 


Arrivalft,  olearaoces,  &o. 

Number. 

Tonnage. 

Crew. 

Aroerioan  vessels  arrived  from  foreig^n  ports • 

58 
218 
231 
224 
524 
381 

19, 173 
12«,822 

95,^80 
132,489 
429,645 
382.563 

600 

Foreign  vessels  arrived  from  foreign  ports 

8,689 

American  vessel  cleared  for  foreign  ports .^ 

Foreign  vessels  cleared  for  foreign  porU 

Arrivals  coastwise 

Clearances  coastwise 

1,741 
3,954 
10, 141 
9,281 

Vessels  built  within  the  district 

8  1      2.0fi8.1fi 

Money  statement 

July  1,  IriM,  amount  available |174  03 

Amount  appropriated  by  act  approved  July  5,  18H4 \ 30, 000  00 

30,174   03 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 21,837  74 

July  1,  1885,  amount  available i 8.336  29 


Abstract  of  proposals  received  July  25,  1884,  for  dredging  about  125,000  cubic  yards  on  the 
Middle  Ground^  Portland  Harbor^  Maine. 


No. 

Bidders. 

Residence. 

Price  per 
yard. 

1 

Boynton  Brothers 

Boston  Mass 

-1? 

2 

Moore  St.  Wright      

Portland,  Me  

3 

Lamertine  J.  Fobes 

Baltimore,  Md 

4 

Hamilton  A- Saw3'«*r  ... 

Yarmouth  Me     ...           .     .           -i              fi. 

Contract  awarded  to  Moore  &  Wright,  dated  September  4,  1884. 


A  7. 

IMPROVEMENT  OF  KENNEBUNK  RIVER,  MAINE. 

The  proje<5t  originally  adopted  for  the  improvement  of  this  river  con- 
sisted in  the  erection,  in  182i)-'52,  of  two  granite  piers  at  its  mouth,  to 
afford  a  permanent  entrance  to  the  river,  and  of  a  wharf  a  short  distance 
above,  for  the  security  of  vessels  when  detained  by  tides  and  storms. 
With  the  appropriations  made  in  1870  and  1871,  aggregating  $10,(K>0, 
these  piers  were  extended  and  repaired,  and  the  wharf  above  was  also 
repaired.  This  project  was  modified  in  1876,  the  object  being  to  afiord 
a  channel  of  navigable  width  from  the  mouth  of  the  river  up  to  Kenne- 
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bankport,  a  distance  of  aboat  1  mile,  and  of  uot  less  ttian  4  feet  in  depth 
at  meiu  low  water,  or  13  feet  at  mean  high  water. 

Some  minor  repairs  were  made  in  1^3.  I^othing  has  been  done 
since.  i?be  amount  expended  from  1870  to  Jane  30,  1885,  is  $20,663.76. 
The  small  balance  of  funds  remaining  is  applicable  to  minor  repairs  which 
may  be  required. 

Money  statement. 

July  1,  1884,  amount  available $337  34 

July  1,  1885,  amount  available 336  34 


A  8. 

IMPROVEMENT  OF  BREAKWATER  AT  MOUTH  OF  8AC0  RIVER,  MAINE. 

The  object  of  this  work,  which  is  on  the  north  side  of  the  entrance 
into  the  Saco  River  (havin^^  been'  built  between  1869  and  1873),  is  to 
stop  the  moving  sands  from  the  northward  and  esistward,  which  en- 
croached on  and  filled  up  the  river  channel.  A  survey,  ordered  by 
Congress,  was  made  in  June  and  July,  1883.  It  showed  that  "the  ob- 
ject of  the  work  had  been  only  partially  attained,  the  failure  being  due 
in  part  to  its  insufficient  height,  it  being  carried  up  on  an  average 
scarcely  to  high  water  mark.  •  •  *  Great  changes  in  the  bed  of  the 
river,  due  to  sand  which  has  been  carried  over  the  breakwater  in  gales, 
•    •    •    are  shown  by  a  comparison  with  previous  surveys.'^ 

A  project  and  estimate  were  made  "  for  raising  the  work  throughout 
its  length  to  the  full  dimensions  of  the  original  project,  to  close  several 
gaps  near  its  shore  end,  and  to  iill  up  with  small  stone  on  the  windward 
side  at  these  points  where  the  work  does  not  appear  to  be  sufficiently 
solid,  or,  more  correctly,  where  its  open  structure  apparently  permits 
the  sand  to  pass  through  it  too  easily."  The  estimate  for  this  purpose 
was  $70,000,  and  an  appropriation  of  $15,000  for  "  continuing  improve- 
ment and  repair"  was  made  in  the  act  approved  July  6, 1884. 

Proposals  were  invited  for  delivering  and  placing  about  11,000  tons 
of  rough  stone,  and  opened  September  19,  1884.  Contract  was  made 
with  Hamilton  &  Sotile  October  24,  1884.  It  was  altogether  too  late  to 
begin  work  that  season,  and  nothing  was  done  until  May,  J  885.  The 
exi)osure  is  very  great,  rough  seas  prevailing  for  a  large  part  of  the  time 
in  the  spring.  Up  to  the  30th  of  June  the  contractors  had  placed  on 
the  breakwater,  beginning  at  the  outer  end,  3,494  tons  of  stone,  par- 
tially completing  150  running  feet  of  the  work.  It  is  believed  that  they 
will  finish  their  contract  before  winter. 

For  continuing  the  improvement  during  the  next  following  seasons  a 
further  appropriation  of  $50,000  is  asked. 

The  fact  that  the  improvement  at  the  Saco  Biver  has  already  been 
recognized  by  Congress  as  important  by  several  appropriations  for  the 
present  breakwater,  and  for  dredging  and  other  work  in  the  channel 
above  its  mouth,  amounting  in  all  to  $177,500,  and  that  the  flourishing 
towns  of  Saco  and  Biddeford  (the  latter  the  fourth  in  the  State  in  pop- 
ulation) lie  but  a  few  miles  above,  at  the  head  of  navigation,  seem  to 
render  unnecessary  any  extended  statements  as  to  the  commerce  bene- 
fited. 
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Money  statement. 

Amount  ajipropriated  by  act  approved  July  5,  1884 |15, 000  00 

July  1 ,  18.<),  amount  expended  during  fiscal  year |3, 837  76 

July  1,  1885,  outstanding  liabilities '. 868  64 

4,706  40 

July  1,  18c5,  amount  available 10,293  60 

r  Amou nt  (estimated)  required  for  completion  of  existinc  project 55, 000  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30,  I8d7    50, 000  00 
\  Submitted  in  compliance  with  rfquirements  oV  section  2  of  river  and 
I     harbor  acts  of  1»)H  and  1867. 


Abstract  of  propoaaU  received  September  19.  1884./(or  11,000  tova  of  aionCf  improremeni  of 
8aco  River  Breakwater,  Maine, 


No. 


Bidders. 


Charles  H.  Edwards 

5John  A.   Hamilton    and   Kufus    A.) 
I    Sonle.  5 

6eor)(e  W.  Andrews 

W.P.Hurlev 

Wendall  H.  "Wyman 

Davis  TilUon  

Joseph  F.  Cnrit  and  Alfred  E.  Ham- 
ilton. 

Joseph  N.  White , 


Kesidenoe. 


Class  A, 
8,500  tons. 


,  Class  C, 
Class  B,  l216cabio 
2,500 tons.'    feet  of 
!   ashlar. 


Boston,  Mass    | 

Chebeaj^ue,  Mo \ 

Biddefurd,  Me 

Rockland,  Me 

Chelsea,  Mass 

Rockland,  Me 

Chebeague,  Me 

Hyde  Park,  Mass.  .. 


Per  ton. 


$127J 
1  29 
1  26 
1  24 
1  25 
1  36^ 
1  32 
1  25 

1  29 


P»r  ton. 
$127i 


Pereu., 


1  17 
1  24 
1  25 
I  37 
1  IG 
1  34 


10  75 
68 


72 

1  25 

96 


ff7 
60 


Contract  awarded  to  Hamilton  and  Soule,  October  24, 1884. 


A  9. 

IMPROVEMENT  OF  PORTSMOUTH  HARBOR,  NEW  HAMPSHIRE. 

The  work  projected  for  the  improvement  of  this  harbor  was: 

1.  A  rubble-stoiie  breakwater  for  closing  the  side  channel  between 
Great  Island  and  Goat  Island,  parallel  and  close  to  the  ''Third  Bridge." 
It  was  represented  that  the  strong  tidal  current  through  this  channel 
forced  vessels  coming  up  the  harbor  toward  Goat  Island  Ledge  with  the 
risk  of  striking  upon  it.  This  breakwater  was  completed  in  November, 
1880. 

2.  Breaking  up  and  removing  Gangway  Bock,  lying  in  the  channel 
between  South  Beacon  Shoal  and  the  navy-yard.  The  shoalest  part 
of  this  rock  has  but  12  feet  of  water  on  it  at  mean  low  wat«r,  and  20J 
feet  at  mean  high  water,  and  only  9.7  feet  at  extreme  low  water  of  spring 
tides.  Owing  to  the  strong  tidal  currents  in  this  harbor.  Gangway 
Bock  has  been  a  serious  difficulty  to  navigation,  specially  to  United 
States  vessels  visiting  this  port  and  the  navy  yard.  The  depth  pro- 
posed to  be  obtained  (20  feet  at  mean  low  water  and  28^  at  mean  hij^h 
water)  is  especially  for  the  convenience  of  these  vessels.  A.  greater 
depth  would  involve  a  very  great  increase  of  cost.  This  improvement 
when  completed  will  widen  the  20foot  channel  about  300  feet.  About 
one-half  of  the  rock  has  been  removed. 

3.  The  partial  removal  of  the  ledge  at  the  southwest  point  of  Badger's 
Island.    This  ledge  projects  into  the  channel  about  ISO* feet,  where  it 
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had  only  about  4  feet  at  mean  low  water.  It  presented  serious  diflft- 
calties  to  vessels  coming  down  tlie  harbor  on  the  ebbtide,  which,  ander 
certain  circamstances,  were  liable  to  be  thrown  upon  it.  It  is  projected 
to  increase  the  depth  over  135  feet  of  this  ledge,  to  10  feet  at  mean  low 
water,  or  7.7  feet  at  extreme  low  water  of  spring  tides.  This  work  is 
about  half  done. 
The  estimates  were  as  follows : 

1.  Breakwater  at  Third  Bridge |12,600 

2.  Kemoval  of  2,H40  cubic  yards  of  Gaugway  Rock,  at  $30 85, 200 

3.  Removal  of  1,190  cubic  yards  from  ledge  at  southwest  point  of  Badger's 

Island,  at  $30 35,700 

Contingencies,  to  include  engineering  expeuses,  superintendence,  A,c 16, 500 

Total 150.000 

Item  No.  1  has  been  completed.  Of  item  No.  2, 1,600  cubic  yards,  and 
of  item  No.  3,  600  cubic  yards  have  be^n  removed,  the  total  expendi- 
tare  op  to  Jane  30,  1885,  having  been  $72,203.95. 

The  appropriations  have  been : 

By  act  of  March  3,  1879 $10,000 

By  act  of  June  14,  1880 25,000 

Byact  of  March3.  1881 20,000 

By  act  of  August  2,  1882 17,000 

Byactof  July  5,  1884 20.000 

Total 92,000 

At  the  beginning  of  the  past  fiscal  year  Mr.  Solon  S.  Andrews,  of 
Biddeford,  Me.,  was  at  work  on  Gangway  Bock  under  his  contract  of 
October  16,  1882,  which  he  completed  late  in  August,  having  removed 
the  whole  700  cubic  yards  contracted  for  (200  during  the  fiscal  year). 

Contract  was  made  September  2,  1884,  with  Mr.  George  W.  Town- 
send,  of  Boston,  for  the  removal  of  808  cubic  yards  of  Gangway  Bock. 
Up  to  June  30,  1885,  he  had  removed  but  200.  It  is  not  probable  that 
he  can  complete  his  contract  before  the  summer  of  1887.  The  work, 
on  account  of  the  violent  tidal  currents,  is  a  slow  and  difficult  one.  To 
wholly  remove  this  ledge  there  will  then  remain  about  632  cubic  yards. 
For  thin  purpose,  and  for  completing  the  removal  of  the  Badger's  Island 
ledge  (600  cubic  yards),  an  appropriation  of  $30,000  is  asked. 

When  these  two  ledges  have  been  removed,  the  present  project  for 
the  improvement  of  this  harbor  will  be  completed.  Should  it  then  ap- 
pear that  there  are' other  points  in  this  harbor  of  sufficient  importauce 
to  require  exi>enditure  from  the  national  treasury,  they  may  then,  and 
in  my  opinion,  not  till  then,  be  properly  estimated  for  and  taken  in 
hand  under  further  appropriations. 

PortHtnonth  in  a  port  of  entry.  The  nearest  liglit-housus  are  P«>rtamoiith  Harbor 
Li|ebt  and  Whale's  Ba<*.k  Light  at  the  outer  entrance.  A  United  States  navy-yard  is 
opp<NMt«*  the  town.  The  nearest  (so-called)  forts  are  Constitution  and  McClary,  in  the 
li»wer  harbor. 

The  following  information  as  to  the  revenue  and  commerce  of  the  port 
of  Portsmouth,  for  the  year  ending  December  31,  1884,  has  been  fur- 
ni<«iie4l  by  the  United  States  collector  at  that  port,  viz : 


ShippioK*  Number.  ;  Tonnage. 


31  4. 870 

752  ;         108,480 


87  I  5.813 

752  168,480 
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Vessels  built,  2;  tonDage,  791. 

Kevenue  collected,  $30,591.87;  value  of  imports  (direct),  $19,480.19. 

Money  statement 

July  1,  1884.  amoutit  available $4,130  05 

Amount  appfopriatod  by  act  approved  July  5, 1884 20, 000  00 

24, 130  05 
July  1, 1885,  amount  expended  during  fiscal  year,  exolosive  of 

outstanding  liabilities  July  1,1884. $8,479  05 

July  1,  1885,  outstanding  liabilities 440  00 

: 8,919  05 

July  1, 1885,  amount  available 15,211  00 

I  Amount  (estimated)  required  for  completion  of  existing  project 30, 000  00 

,<  Amount  that  can  beprohtably  expended  in  fiscal  year  ending  June  30, 1887    30, 000  00 
\  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I      harbor  acts  of  1866  and  1867. 

Ah$tract  of  proposals  for  removal  of  Gangway  .fiocky  Portsmouth  Harbor  ^  New  Hampshire^ 

received  Avgust  25, 1884. 


ISo.  1                            Bidden. 

Residence. 

Price. 

1     Solon  S.  Andrews 

Biddefoid,  Me 

Per  eubie  ymrd. 
$24  50 

2  i  Thomas  ▲.  Kowe 

Newton  Center,  Mass 

27  95 

3  Horace  M.  Sargent  and  Isaac  Hamilton . 

4  '  Parker  &  Sylvester 

Portland  Me..'. 

26  60 

Boston,  Mass 

20  76 

6     George  W.  Townsend 

do 

22  00 

Contract  made  September  2,  1884,  with  George  W.  Townsend  for  808  cubic  yards. 


A  ID. 

IMPROVEMENT  OF  COCHECO  RIVER,  NEW  HAMPgHIRE. 

Cocheco  River  runs  through  the  city  of  Dover,  N.  H.,  and  3  miles 
below  the  lowest  bridge  empties  into  the  Piscataqua  River,  which  sep- 
arates the  States  of  Maine  and  New  Hampshire. 

The  Cocheco  is  navigable  in  the  lowest  summer  stages,  with  not  less 
than  6  feet  of  water  at  mean  low  water,  or  about  13  feet  at  mean  hifrli 
water,  from  its  mouth  to  the  Lower  Narrows,  about  1 J  miles  below  the 
lowest  bridge  in  Dover.  At  the  Lower  Narrows,  and  above,  navigation 
was  much  impeded  by  ledges,  bowlders,  and  shoals,  having  from  6  iucUes 
to  2  feet  of  water  on  them  at  mean  low  water,  the  mean  rise  and  fall  of 
the  tides  being  6^  feet  at  the  Packet Xandiug,  the  head  of  navigation. 

The  first  project  for  improvement,  by  deepening  and  widening  the 
channel,  and  the  removal  of  bowlders,  ledges,  and  shoals  at  various 
points,  had  an  immediate  effect  in  increasing  the  commerce  of  Dover, 
which  in  turn  demanded  increased  facilities,  so  that  later  improvemeuts 
have  been  carried  on  under  new  projects,  which  have  in  their  turn  aided 
in  the  further  development  of  business.  A  summary  of  the  work  done 
from  1871  to  1878,  inclusive,  will  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1879.  The  next  appropriation,  $28,000,  was  ma<ie 
for,  and  was  expended  in,  making  a  cut-off  through  Alley's  Point,  avoid* 
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ing  an  iDconvenient  betid  and  in  deepening  and  widening  adjacent  parts 
ot  the  channel. 

A  communication  from  the  Dover  Board  of  Trade,  giving  information 
as  to  the  business  of  Dover,  and  setting  forth  the  necessity  of  further 
improvement  of  the  channel  of  the  Gocheco,  was  received  by  me  about 
the  end  of  June,  1883,  and  submitted  and  printed  with  my  annual  report 
for  that  year.  A  special  report,  containing  a  rough  and  merely  approx- 
imate estimate  of  the  cost  of  making  the  further  improvement  desired, 
was  submitted  January  18, 1884,  and  will  be  found  in  my  annual  report 
of  last  year.  The  drawings  which  accompanied  it  were  not,  however, 
then  printed. 

An  appropriation  of  $28,000  was  made  in  the  act  of  July  6, 1884,  for 
"completing  the  i^nnprovement"  of  the  river.  As  soon  as  possible  after 
it  became  available  a  careful  examination,  including  borings,  was  made 
of  the  upper  channel.  The  new  estimate  based  thereon  proved  that  the 
necessary  improvement  could  not  be  executed  with  the  available  funds. 
Contract  was  therefore  made  September  22, 1884,  with  Thomas  Symonds, 
of  Leominster,  Mass.  (a  very  reliable  and  competent  contractor),  for 
widening  and  deepening  the  channel  from  the  point  where  the  work  of 
1883  stopped  as  far  towards  the  city  as  possible.  The  line  (36)  limiting 
this  work  is  shown  on  the  drawing  which  accompanies  this  report. 

Mr.  S^'monds  began  work  as  soon  as  his  contract  was  signed,  made 
excellent  progress  before  the  river  fro^e,  resumed  operations  as  early  as 
possible  in  the  spring,  and  is  still  at  work,  with  the  prospect  of  com- 
pleting his  contract  (exhausting  the  funds)  long  before  winter.  The 
line  which  he  had  reached  June  30  is  shown  upon  the  drawing.  Up  to 
June  30  he  had  removed  by  blasting  and  dredging  1,236  cubic  yards  ot 
solid  rock  and  2,172  cubic  yards  of  bowlders  and  other  material,  mostly 
bard. 

On  the  18th  of  February,  1885,  I  submitted  to  the  Engineer  Depart- 
ment a  special  report  on  the  improvement  of  this  river,  from  which  I 
make  the  following  extracts: 

•  •  *  It  was  found  that  the  improvement  asked  for  could  only  be  carried  to  a  line 
Just  below  Collins'  Wharf,  leaving  the  upper  part  of  the  channel  to  Packet  Landing, 
its  termination,  untouched.  Of  conrso  the  additional  depth  and  width  which  will  be 
gained  when  the  contractor  has  finished  will  be  of  little  advantage  unless  they  are 
continued  up  through  the  whole  channel  above. 

*  "  *  The  low-water  depth  obtained  is  5  feet,  with  a  width  through  the  ledge  of 
60  feet  on  the  low-wator  line.  ''  *  *  It  will  then,  to  improve  the  channel  up  to  Packet 
Landing,  be  necessary  to  remove  by  dredging,  drilling,  and  blasting  the  following 
estimated  quantities  of  material,  the  cost  of  which  Is  based  upon  data  which  governed 
the  present  contract.  *  ♦  * 

KSHMATB  for  improving  the  channel  op  COCHECO  river,  new  HAMPSHIRE  FROM 
A  point  above  COLLINS'  WHARF  TO  THE  HEAD  OF  NAVIGATION  AT  PACKET  LANDING. 

Drilling,  blasting,  and  removing  7:?8  cubic  yards  of  solid  ledge,  at  $l3.oU..  $9,963  00 

Dredging  and  removing  93H  cubic  yards  of  hard  pan,  at  $3 2,  b08  00 

Dredging  and  removing  5,577  cubic  yards  of  sand  and  logs,  at  50  cents 2, 788  50 

Kemoving  rocks  in  channel  below  Lower  Narrows,  150  cubic  yards,  at  $5..        750  00 

Bough  stone  revetment  of  bank  below  coal-shed 200  00 

Engineering  and  other  contingent  expenses,  15  ])er  cent 2, 490  50 

Total  of  estimate 19,000  00 

This  sum  is  respectfully  recommended  to  be  appropriated.  The  draw- 
ing accompanying  this  report  shows  the  present  condition  of  the  chan- 
nel, and  what  remains  to  be  done  after  the  present  contract  is  completed. 

I  have  endeavored,  without  success,  to  obtain  some  information  as  to 
the  business  of  Dover  during  the  past  year.  It  wa«  probably  about  the 
same  as  that  of  the  i)receding  year. 
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Money  statement 

July  1,  1884,  amount  available |14  24 

Amount  appropriated  by  act  approved  July  5,  1884 28,  OOO  00 

28,014  24 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1884 $14, 745  43 

July  1,  1C585,  outstanding  liabilities 3, 464  40 

18,209  83 

July  1,  1885,  amount  available 9,804  41 

( Amount  (estimated)  required  for  completion  of  existina:  project 19, 000  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 188'7    19, 000  00 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
[     harbor  act«  of  1H66  and  1867. 

Abstract  of  jyropoaah  received  Septemhir  3, 1884,  for  dredging  and  rock  exxMvatiany  improve- 
ment of  Cocheco  River  J  New  Hampshire. 


Ko. ;  '  Bidders. 


^esideuce.  Price/ 


Leominster,  Mass 


Thomas  Symonds 

Solon  H.  Andrews i  Biddeford.  Me  . 

John  McDerinott CohoeB,N.  Y. 


Per  cubic  yard, 

f2  00 

2  60 

8  20 


Prloe.t 


Per  cuHe  yard, 

$10  50 

15  00 

18  50 


*  Section  1 :  1,029  cabtc  yards  hard-pan,  1,138  cubic  yards  sand,  gravel,  and  bowlders,  5  cubic  yards 
solid  ledge,  equal  to  2,172'cnbic  vards.  • 

t  Section  2:  2,244  cubic  yards  fedge,  463  cubic  yards  hard-pan,  116  cubic  yards  gravel  and  bowlders, 
equal  to  2,823  cubic  yards. 

Contract  awarded  to  Thomas  Symonds,  September  22,  1884. 


A  iz. 


PRELIMINARY  EXAMINATION  OF  SOUTHERN  ENTRANCE  TO  OWL'S  HEAD 

HARBOR,  MAINE. 

Portland,  Me.,  September  1, 1884. 

General  :  The  act  of  Cougiess  approved  July  5, 1884,  appropriating 
for  rivers  and  harbors,  &c.,  contained  an  item  providing  for  a  survey  of 
the  "Southern  entrance  of  Owl's  Head  Harbor,"  and  the  examination 
preliminary  thereto  having  been  assigned  to  me,  I  have  the  honor  to 
report  as  follows : 

I  heard  of  this  item  in  the  ** river  and  harbor  bill"  soon  after  it  was 
reported  to  the  House  of  Representatives,  and  took  immediate  steps  for 
ascertaining  its  origin  and  the  object  of  the  survey. 

From  the  postmaster  at  Rockland,  Me.,  and  also  from  the  keeper  of 
the  Owl's  Head  Light,  I  learned  that  Mr.George  W.White,  until  recently 
residing  in  Rockland,  but  now  near  Owl's  Head,  was  the  originator  of 
the  matter,  and  this  was  confirmed  by  the  Hon.  Nelson  Dingley,  jr.^ 
M.  C,  who,  in  reply  to  my  letter  of  inquiry,  stated  that  "the  item  was 
inserted  at  the  request  of  George  W.  White  and  a  large  number  of 
other  petitioners,  who  represent  that  the  passage  is  used  by  a  large 
number  of  vessels,  and  that  it  has  been  so  filled  up  that  vessels  of  heavy 
draught  frequently  ground." 

I  communicated  with  Mr.  White,  who  in  reply  made  no  very  definite 
statements,  except  that  last  fall  an  Italian  brig  groun(U\l  in  the  channel 
somewhere  near  the  "red  can  buoy,"  and  remained  aground  two  or  three 
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hours.  His  description  fixed  the  locality  in  the  southern  entrance  of 
Owl's  Head  Channel,  and  that  the  little  cove  called  OwPs  Head  Harbor 
at  the  northern  entrance  of  that  channel,  near  OwPs  Bead  Light,  was 
not  in  question. 

The  Coast  Survey  chart  of  this  entrance  having  beenkindly  furnished 
me  by  the  Coast  Survey  OflBce,  an  examination  of  it  showed  no  signs  of 
any  shoal  water  or  other  obstructions  at  this  point.  Between  1879  and 
1883, 1  frequently  passed  through  this  channel,  in  the  United  States 
light-house  tender  Myrtle,  the  master  of  which.  Captain  Foster,  has  no 
superior  as  a  pilot  on  the  coast  of  Maine,  and  whose  knowledge  of  its 
harbors  and  channels  is  most  minute  and  accurate.  He  knew  nothing 
of  the  alleged  shoaL  Mr.  Charles  Edwards,  superintendent  of  construc- 
tion, first  light-house  district,  whose  knowledge  is  almost  equal  to  Cap- 
tain Foster's,  was  equally  ignorant.  This  statement  of  Mr.  White's 
that  the  channel  had  filled  or  was  filling  up  was  the  first  I  had  ever 
heard  on  the  subject.  I  concluded  that  it  was  more  than  probable  that 
Mr.  White  was  mistaken. 

I  took  no  further  action,  and  the  matter  rested  until  after  the  passage 
of  the  law  and  my  assignment  by  the  Department  to  the  preliminary 
examination  required  in  this  as  in  all  similar  cases.  I  then  detailed  Mr. 
A.  C.  Both,  assistant  engineer,  to  obtain  on  the  spot  the  information 
necessary  for  a  report. 

Mr.  Both,  proceeding  to  Owl's  Head,  saw  first  the  light-keeper,  who 
stated  that  he  saw  the  Italian  brig  when  she  was  aground,  and  that  she 
appeared,  from  the  lighthouse,  to  be  about  in  mid  channel,  west  of  the 
buoy.    The  keeper  further  said  that — 

Many  thoasand  vessels  pass  throujrli  Owl's  Head  Channel  yearly,  mostly  coasters, 
and  tnat  few  run  a^oaiid  on  Sheep  Island  Bar,  as  the  masters  all  know  it  to  be  shal- 
low and  dangerous ;  therefore,  in  tacking  thronjrh  this  passage  they  stand  into  the 
western  shore  too  far,  and  rnn  agionnd,  being  deceivtHl,  he  thinkj</by  the  fact  tliat 
the  Western  shore  is  high,  and  would  therefore  indicate  bold  water  close  inshore, 
which,  however,  does  not  t-xist.  Most  vessels  rnn  aground  on  the  western  shore,  some 
distance  north  of  Maddock's  (formerly  Sleeper's)  Point.* 

The  Italian  brig,  he  said,  ran  aground  at  dead  low  water,  and  re- 
mained two  hours,  when  she  got  off  with  the  tide. 

He  made  no  statement,  nor  is  there  auy  evidence  whatever  that  any 
vessels  have  ever  been  wrecked  in  this  vicinity.  They  simply  grounded, 
and  got  off  with  the  rising  tide,  like  the  brig.  This  being  all  the  light- 
keeper  had  to  say,  Assistant  Engineer  Both  visited  Mr.  White. 

Mr.  White,  it  seems,  is  not  a  seaman,  is  in  no  way  connected  with  the 
navigation,  and  does  not  assume  to  have  any  special  knowledge  of 
Owl's  Head  Channel.  He  has  only  lived  at  Owl's  Head  about  a  year, 
previously  at  Eockland.  He  *'saw  the  Itiilian  brig  while  she  was 
aground,  and  had  seen  several  other  vessels  aground  on  the  bar."  He 
talked  the  matter  over  with  others,  and  concluded  to  get  up  a  "petition 
to  Govern menf  to  remove  the  (assumed)  obstructions.  He  accordingly 
did  so,  signed  it  himself,  and  took  advantage  of  a  town  meeting  at 
Kockland,  to  obtain  signatures  thereto.  It  does  not  appear  that  the 
signers  to  this  petition  had  any  personal  knowledge  as  to  its  subject- 
matter,  and  it  is  supposed  that  they  signed  because  they  were  asked 
to,  as  is  customary  in  such  cases. 

Mr.  White  informed  Mr.  Both  that  certain  persons  living  near  Mad- 
dock's  Point  told  him  that  the  brig  grounded  on  a  Sunday,  about  noon, 
west  a  little  northward  of  the  buoy,  and  remained  fast  for  about  three 
hours.     Mr.  Both  requested  Mr.  White  to  go  down  with  him  to  Mad- 

*  He  further  said  that  his  wife's  father  told  him  that  he  sonnded  across  from  Mad- 
dock's  Point  to  Sheep  Island  fifty  years  ago,  and  found  from  25  to  30  feet  of  water. 
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dock'8  PoiDt,  and  point  out  »ucli  places  a8  he  thought  had  shoaled, 
and  give  an  approximate  idea  where  the  vessels  generally  run  aground, 
au<l  especially  locate  the  spot  where  the  brig  grounded.  He  could 
not  give  any  definite  information,  but  thought  that  the  bar  must  have 
shoaled  very  much,  or  that  it  might  have  shifted.  He  also  said  that 
vessels  went  aground  on  the  west  side,  above  Maddock's  Point 

Mr.  Both  took  a  boat  with  a  boatman,  an  old  resident,  and,  accom- 
panied by  Mr.  White,  took  three  lines  of  soundings  across  the  channel 
(at  aead  low  water),  near  the  buoy,  finding  deep  water  everywhere, 
much  to  the  surprise  of  Mr.  White,  who  evidently  seemed  to  think 
that  the  bar  extended  clear  across.  The  boatman  was  also  astonished 
at  the  great  depth  found.  Mr.  Both's  conclusion  ia  that  the  shoaling 
in  the  channel  is  a  myth. 

On  his  way  to  Owl's  Head  from  Portland,  in  the  steamer  City  of 
Eichmond  (which  has  traversed  the  channel  several  times  a  week  for 
many  years),  Mr.  Both  conversed  with  her  captain  (Denisou),  who 
stated  that  he  know  of  no  trouble.  He  made  a  statement,  however, 
which  appears  to  me  to  give  a  key  to  the  matter.  The  red  can  buoy, 
he  says,  is  not  on  the  edge  of  Sheep  Island  Bar,  as  shown  on  the  charts, 
but  nearly  in  mid-channel,  where  it  is  very  convenient  for  steamers, 
which  can  use  it  as  a  mid-channel  buoy,  passing  on  both  sides  of  it. 

If  vessels  are  guided  by  the  charts,  or  by  the  usual  rule  tor  red 
buoys,  they  will  naturally  suppose  that  the  whole  wndth  of  the  channel 
is  to  the  west  of  the  buoy,  and  in  beating  through  stand  more  to  the 
western  shore  than  they  otherwise  would.  This  sufficiently  accounts 
for  the  touching  ground  on  the  west  side.  There  can  be  no  doubt  that 
the  often  referre<l  to  Italian  brig  was,  when  she  touched,  entirely  out 
of  the  channel. 

In  view  of  all  the  facts,  I,  without  hesitation,  report  that  Owl's  Head 
Channel  is  essentially  unchanged,  and  that  no  improvement  is  needed 
there.  The  whole  thing  seems  to  have  originated  in  imperfect  knowl- 
edge on  the  pait  of  Mr.  White. 

I  transmit  to-day  in  a  separate  roll  two  drawings  relating  to  this  sub- 
ject, which  explain  themselves. 

Very  respectfully,  3  our  obedient  servant, 

C.  E.  Blunt, 
Colonel  of  Engineers. 

Brig.  Gen.  John  Newton, 

Chief  cf  Engineers^  U,  8.  A. 


A  Z2. 

PRELIMINARY  EXAMINATION  OF  HARBOR  AT  PORTSMOUTH,  NEW  HAMP- 
SHIRE, FROM  THE  SEA  TO,  THE  WHARF. 

Portland,  Me.,  August  5, 1884. 

General:  The  act  of  Congress  approved  July  5, 1884,  directed,  con- 
ditionally, a  surve^^  of  '*  Portsmouth  Harbor  from  the  sea  to  the  wharf," 
and  the  duty  of  making  a  preliminary  examination  and  report  was  as- 
signed to  me  by  Department  letter  of  Jul}'  31. 

Portsmouth  Harbor  was  carefully  and  thoroughly  surveyed  in  1842-^44 
by  officers  of  the  Corps  of  Topographical  Engineers.  The  charts  of  this 
survey,  eight  large  sheets,  are  on  Hie  in  this  office.  In  1878  a  project 
of  improvement  was  adopted,  after  consultation  between  the  district 
engineer  and  the  Portsmouth  Board  of  Trade  and  others  familiar  witii 
the  harbor.    This  project,  which  may  be  found  iu  the  Annual  Reports 
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of  the  Chief  of  Engineers,  1879  to  1884,  is  not  yet  fully  executed,  and 
an  appropriation  of  $20,000  was  made  for  its  continuance  by  the  act  of 
July  5, 1884.  In  ray  annual  reports  for  1883  and  '1884  I  recoramended 
that  operations  on  Portsmouth  Harbor  should  be  confined  to  one  item 
of  improvement  nntil  completed,  and  that  whatever  sums  may  be  ap- 
propriated should  be  expended  in  removing  Gangway  Rock  until  that 
was  completed,  after  which  the  removal  Df  (part  of)  the  Badger's  Island 
southwest  point  ledge  should  be  taken  in  hand  and  finished.  After 
thus  completing  the  approved  project  (and  not  until  then,  in  my  judg- 
ment), examinations  at  points  of  minor  importance,  should  it  then  ap- 
pear that  there  are  any,  may  properly  be  made,  as  a  basis  for  estimates 
of  further  improvement. 

Nothing  has  taken  place  since  1878  to  render  any  minor  improve- 
ment immediately  necessary,  and  it  would  be  bad  management,  in  my 
opinion,  to  divert  a  dollar  of  future  appropriations  to  such  matters,  un- 
til the  approved  project  is  completed,  three  or  four  years  hence. 

My  recommendations  in  this  regard  were  inUmtianally  made,  knowing 
that  improvements  outside  of  the  approved  project  were  talked  about 
in  certain  quarters. 

I  am  constrained  to  repeat  that,  in  my  opinion,  Portsmouth  Harbor 
is  not  at  present  ''worthy  of  improvement,"  except,  of  course,  as  to  the 
approved  project  now  in  process  of  execution. 

Very  respectfully,  sir,  your  obedient  servant, 

Ohas.  B.  Blttnt, 


Brig.  Gen.  John  Newton, 

Chief  of  Ungineeriy  U.  8.  A, 


Colonel  of  Engineertt, 


A  13. 

PRELIMINARY    EXAMINATION   OF    WINIPISEOGEE    LAKE,    NEW    HAMP- 
SHIRE,  AT  A  POINT  CALLED  **THE  WEIRS." 

Portland,  Me.,  Augu%t  5, 1884. 

General:  The  act  of  Congress  approved  July  5, 1884,  directed,  con- 
ditionally, a  survey  of  Winipiseogee  Lake,  New  Hampshire,  at  a  point 
called  The  Weirs,  and  Department  letter  of  31st  ultimo  assigned  it 
to  me. 

I  have  the  honor  to  report  that,  in  my  opinion,  Winipiseogee  Lake, 
at  The  Weirs  or  any  other  point,  is  not  worthy  of  improvement  at  the 
expense  of  the  United  States. 

This  lake  and  its  tributaries  lie  wholly  within  the  State,  their  waters  being  the 
chief  source  of  the  Mernmac  River.  A  dam  built  at  its  outlet  forms  a  reservoir  of 
these  waters,  which  is  under  the  control  of  an  incorporated  company,  by  which  tbe 
water-power  is  regulated,  and  supplied  to  factories  along  tbe  Merrimac  below.  They 
do  not  form  by  themselves,  or  by  their  connection  with  other  waters,  a  continued 
highway  over  which  commerce  is,  or  may  be,  carried  on  with  other  States.  The  lake 
is  not  a  navigable  water  of  the  United  States,  but  only  of  tbe  State. 

This  quotation  is  from  House  Ex.  Doo.  No.  64,  Forty-eighth  Con- 
gress, first  session,  pages  1,  3. 

It  seems  to  me  unnecessary  to  further  extend  this  report. 
Very  respectfully,  sir,  your  obedient  servant, 

Ghas.  E.  Blunt, 

Colonel  of  Engineers, 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  XT.  8.  A. 
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A  14. 

PRELIMINARY  EXAMINATION  OF  LITTLE  HARBOR,  AT  PORTSMOUTH. 
NEW  HAMPSHIRE,  WITH  A  VIEW  TO  ITS  IMPROVEMENT  AS  A  HARBOR 
OF  REFUGE. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WashingtoUy  D.  C,  January  9,  1885. 

Sir  :  I  have  the  honor  to  submit  herewith  a  copy  of  a  report,  with 
accompanying  papers,  from  Col.  C.  E.  Blunt,  Corps  of  Engineers,  of  the 
results  of  his  preliminary  examination  of  "Little  Harbor,  at  Portsmouth, 
N.  H.,  with  a  view  to  its  improvement  as  a  harbor  of  refuge,"  made  in 
compliance  with  requirements  of  the  river  and  harbor  act  of  July  5, 
1884,  together  with  the  copy  of  the  report  supplementary  thereto. 

This  is  a  smaH  harbor,  near  the  entrance  to  Portsmouth  Harbor,  fre- 
quented by  the  coasters  and  fishing  vessels  of  that  vicinity,  and  only 
accessible  at  high  water.  Its  inner  anchorage  ground  has  a  depth  of  9 
feet  at  mean  low  water,  but  the  channel  leading  to  it  has  a  least  depth 
of  only  3  feet  at  that  stage  of  tide. 

At  the  instance  of  members  of  the  Marine  Society  and  of  the  Board  of 
Trade  and  other  citizens  of  Portsmouth  a  survey  was  made  of  this  harbor 
in  1882,  under  the  direction  of  Col.  George  Thom,  Corps  of  Engineers, 
at  the  time  in  charge  of  the  improvement  of  Portsmouth  Harbor.  The 
improvement  which  appears  to  have  been  desired  at  that  time  was  to 
have  this  channel  of  entrance  opened  to  a  depth  of  9  feet  at  mean  low 
water  for  a  width  of  100  feet,  and  also  to  have  the  inner  basin  enlarged 
to  a  width  of  300  feet  for  an  average  length  of  700  feet,  which,  with  the 
addition  of  a  rubble-stone  breakwater  to  protect  the  channel  and  basin 
from  eastf  rl3^  storms,  was  estimated  would  cost  about  $33,000. 

Colonel  Blunt  in  his  report  herewith  considers  that  this  project  should 
be  enlarged  to  serve  a  useful  purpose,  and,  estimating  the  least  cost  of  a 
suitable  harbor  of  refuge  at  $150,000,  concludes  that  Little  Harbor  is 
not  worthy  of  improvement  at  that  cost. 

That  a  harbor  of  refuge  of  moderate  size  is  a  necessity  to  the  numer- 
ous smaller  vessels  engaged  in  the  commerce  and  fisheries  of  that  coast, 
as  well  as  to  those  seeking  entrance  into  Portsmouth  Harbor  in  certain 
conditions  of  winds  and  tide,  is  strongly  presented  in  the  numerous 
communications  herewith  submitted  as  accompanying  Colonel  Blunt's 
reports,  and  I  conclude  from  this  evidence  that  an  improvement,  such 
as  was  suggested  in  1882,  as  above  stated,  will  be  sufficient  to  meet  the 
wants  of  navigation,  and  that  this  harbor  is  worthy  of  improvement  to 
that  extent. 

No  further  survey  will  be  required  to  prepare  plans  and  estimates  for 
the  work. 

Very  respectfully,  your  obedient  servant, 

John  Kewton, 
Chief  of  Engineers^ 

Hon.  Robert  T.  Lincoln,  Brig,  and  Bvt  Maj.  Oen. 

Secretary  of  War. 


report  of  colonel  CHARLES  E.  BLUNT,   COBPS  OF  ENGINEEBS. 

United  States  ENaiNEEB  Office, 

Portland^  Me.^  August  5,  1884. 
General  :  The  act  of  Congress  approved  July  5, 1884,  directed,  con- 
ditionally, a  survey  of  "Little  Harbor,  at  [near?]  Portsmouth,  N.  H., 
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with  a  view  to  its  improvement  as  a  harbor  of  refuge,"  and,  by  Depart- 
ment letter  of  3l8t,  a  preliminary  examination  and  report  were  assigned 
to  me,  which  I  respectfully  submit  as  follows.  It  is  illustrated  by  a 
chart*  from  Coast  Survey  and  other  data  in  this  office,  which  I  forward 
to-day  to  the  Department  in  a  separate  roll. 

The  improvement  of  this  harbor  at  the  expense  of  the  United  States 
has  been  discussed  for  over  two  years.  In  the  annual  report  of  the  dis- 
trict engineer  (General  Thom)  for  1882,  he  states : 

With  a  view  to  the  farther  improyeraent  of  this  (i. «.,  Portsmouth)  harbor,  to  which 
my  attention  has  been  called  by  the  members  of  the  Portsmouth  Marine  Society,  the 
Portsmouth  Board  of  Trade,  and  other  citizens  of  Portsmouth,  I  have  caused  surveys 
to  be  made  *  ♦  •  of  the  shoal  in  the  small  harbor  of  refuge,  near  Jerry's  Point 
(i.  «.,  Little  Harbor),  with  results  as  follows,  to  wit:    •    •    • 

3.  Shoal  in  channel  of  harbor  of  refuge  near  Jerry's  Point.  This  is  a  small  harbor 
used  by  coasters  and  fishing  vessels  on  the  coast  near  Portsmouth.  Its  inner  anchor- 
age-ground has  a  depth  of  9  feet  at  mean  low  water,  but  the  channel  leading  to  it  has 
a  least  depth  of  only  3  feet  at  mean  low  water.  It  is  desired  to  have  this  channel 
opened  to  a  depth  of  9  feet  at  mean  low  water  for  a  width  of  100  feet,  also  to  have  the 
inner  basin  enlarged  to  a  width  of  300  feet  for  an  average  length  of  700  feet. 

This  wonid  require  61,000  cubic  yards  of  dredging  in  HtUf  the  estimated  cost 

of  which,  including  contingencies,  is |20, 000 

Bat  for  the  protection  of  this  channel  and  basin  against  the  easterly  storms 
to  which  it  is  much  exposed,  a  rubble-stone  breakwater  would  be  required 
at  Jerry's  Point,  the  estimated  cost  of  which,  including  contingencies,  is. .     13, 000 

Total 33,000 

I  find  on  the  files  of  this  office  a  drawing  of  this  project  which  is 
plotted  on  a  reduced  scale  on  the  map*  which  accompanies  this  report. 

General  Thom  informs  me  that  he  did  not  intend  it  as  a  ^^  harbor  of 
refuge,"  and  the  statement  to  that  effect  in  the  '<  note"  on  my  map  was 
placed  there  by  his  special  request.  It  seems,  however,  to  have  been 
his  idea  of  the  improvement  of  the  harbor  really  desired  by  the  "  mem- 
bers of  the  Portsmouth  Marine  Society,  the  Portsmouth  Board  of  Trade, 
and  other  citizens  of  Portsmouth."  He  makes,  however,  no  recommen- 
dation ot'^it,  but  proceeds  in  the  next  paragraph  of  his  annual  report  to 
recommend  the  application  of  the  appropriation  just  made  ($17,000)  to 
continuing  the  removal  of  Gangway  Bock. 

Snch  an  improvement  as  this  will  not,  of  course,  convert  Little  Har- 
bor into  a  harbor  of  refuge.  An  examination  of  the  map  will  show,  I 
think,  its  effect  and  probable  object.  I  cannot  recommend  its  execu- 
tion by  the  United  States. 

To  convert  Little  Harbor  into  a  respectable  harbor  of  refuge,  it  should, 
in  my  opinion,  be  dredged  to  a  low-water  depth  of  at  least  9  feet  through- 
out its  whole  area  outside  the  present  low-water  mark.  The  cost  of 
this  can  only  be  roughly  estimated  with  the  present  data,  but  by  com- 
paring that  area  with  the  area  of  the  channel  projected  by  General  Thom 
it  would  seem  to  be  over  six  times  as  great,  i.  e.,  approximately,  $128,000. 
Bat  in  addition  to  the  jetty  proposed  by  General  Thom,  another  would 

Jrobably  be  necessary  opposite  to  it,  or  say  for  the  two,  $26,000;  total, 
154,000. 

This,  I  repeat,  is  a  rongh  estimate,  which  a  careful  survey,  should  one 
be  ordered,  might  very  much  modify. 

The  only  statements  or  information  which  I  have  been  able  to  obtain 
with  regard  to  this  harbor  are  contained  in  the  accompanying  copies  of 


*  Omitted. 
31  X 
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papers  transmitted  to  me  by  the  Hon,  Frank  Jones,  marked  A,*  B^^  O,* 
and  D*.  Others  of  similar  parport  could,  I  understand  from  him,  be 
procured. 

The  most  important  statement  made  in  these  documents  is  that  Ports- 
mouth Harbor  is  very  difficult,  sometimes  impossible,  to  enter  with  a 
strong  northeast  wind  and  ebb  tide.  This  cannot  be  denied,  but  the 
number  of  vessels  thus  prevented  from  entering  during  any  one  year, 
and  the  number  of  wrecks,  I  have  not  been  able  to  arrive  at.  The  amount 
of  navigation,  as  compared  with  the  cost  of  an  adequate  improvement 
is,  therefore,  an  important  element  which  is  wanting  for  a  decision  of 
the  question  (at  least  in  my  mind)  whether  Little  Harbor  is  "  worthy  of 
improvement  by  the  United  States. 

As  I  consider  myself  bound  to  make  a  categorical  answer  to  this 
question,  I  am  constrained  to  answer  it  in  the  negative.  From  any- 
thing I  have  learned  during  the  la«t  two  years  I  cannot  draw  the  in- 
ference that  this  outlier  of  Portsmouth  Harbor  is  worth  improving  at 
a  cost  of  $150,000.  I  have  endeavored  to  present  the  facts,  however, 
and  the  final  decision  rests  by  the  law  with  the  Department.  Should  a 
survey  be  ordered  as  a  basis  for  a  project  and  estimate,  its  cost  would 
probably  be  $300. 

Eespectfully  submitted. 

Chas.  E.  Blunt, 
Colonel  of  Engineers. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  TJ.  8.  A. 

fFint  indonement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

September  27, 1884. 
Respectfully  returned  to  Col.  O.  E.  Blunt  for  further  information  re- 
specting ^Hhe  facts  and  reasons  on  which  he  bases"  his  opinion  that 
Little  Harbor  is  not  worthy  of  improvement,  <'  including  the  present  and 
prospective  demands  of  commerce." 

In  this  connection  bis  attention  is  invited  to  the  communication  firom 
the  Hon.  Mr.  Jones  of  September  20,  herewith. 

It  is  desirable  that  full  information,  including  all  attainable  facts 
bearing  upon  the  question,  be  procured  and  submitted  with  his  report 
to  enable  the  Chief  of  Engineers  to  arrive  at  a  just  conclusion  in  the 
matter. 
Papers  to  be  returned. 
By  command  of  Brigadier-General  Newton. 

John  G.  Parke, 

Colonel  of  Engineers^ 

Bvt  Maj.  Qen.^  U.  S.  A. 

[Second  iodonement.] 

United  States  Engineer  Office, 

Portland^  Me.j  October  22, 1884. 
Respectfully  returned  with  the  letter  from  the  Hon.  Frank  Jones. 
Mr.  Jones  speaks  of  the  deficiency  of  harbors  between  Portland  and 
Cape  Ann. 

There  are  in  fact :  (1)  Richmond  Island  Harbor,  with  good  water, 
which  has  been  strongly  recommended  by  the  district  engineer,  and  on 
which  a  large  sum  has  been  expended  by  the  United  States  for  improve- 

''Omitted.  Printed  in  House  Ex.  Doc.  No.  91,  Forty-eighth  Congress,  second  ses- 
sion. 
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ment;  (2)  Wood  Island  Harbor,  a  good  nataral  harbor,  with  plenty  of 
water  and  very  much  used — improvements  desired,  and  which  will  very 
probably  be  made,  will  greatly  increase  its  anchorage  area;  (3)  the 
mouth  of  the  Merrimac  Eiver  will  soon  be  a  good  harbor,  unless  the 
improvements,  now  in  progress  at  the  expense  of  the  National  Treasury, 
wholly  fail  of  their  object.  There  is  no  doubt,  however,  of  their  full 
success. 

It  seems  to  me  advisable  to  make  my  farther  remarks  in  connection 
with  this  subject  in  the  form  of  a  supplementary  report,  which  I  respect- 
fully transmit. 

O.  E.  Blunt, 
Colonel  of  Engineers. 


LETTER  OF  THE  HON.  FRANK  JONES. 

Portsmouth,  N.  H.,  September  20, 1884. 

Sir  :  A  few  days  ago  I  wrote  to  Col.  C.  E.  Blunt,  at  Portland,  Me.,  in 
regard  to  improvements  asked  for  at  Little  Harbor,  New  Hampshire. 
Colonel  Blunt,  in  his  answer,  says  that  as  his  preliminary  report  on  the 
survey  had  not  been  published  yet,  he  did  not  feel  at  liberty  to  disclose 
its  contents;  he  refers  me  to  you,  however,  as  the  final  judge  in  the  case. 

At  the  last  session  of  Congress  a  survey  of  Little  Harbor,  New 
Hampshire,  with  a  view  to  its  improvement  as  a  harbor  of  refuge,  was 
asked  for,  after  the  matter  had  been  agitated  for  several  years  by  parties 
interested  in  navigation. 

Some  papers  stating  the  difficulty  of  access  to  Portsmouth  Harbor 
under  certain  conditions  of  wind  and  current,  and  the  advantages  to 
be  gained  by  the  improvement,  were  sent  to  Colonel  Blunt  just  before 
his  report  had  to  be  forwarded  to  Washington.  The  time  then  was  too 
short  for  further  statements,  but  every  coaster,  captain,  or  fisherman 
is  sadly  aware  of  the  necessity  of  a  harbor  of  refuge  in  this  vicinity, 
and  will  readily  testify  to  that  effect. 

There  is  no  harbor  between  Portland  and  Cape  Ann  easily  accessible 
for  vessels  drawing  over  7  feet  at  low  water.  Portsmouth  Harbor  cannot 
be  entered  by  sailing  vessels  with  the  wind  strong  from  north  to  east 
and  ebb  tide  running,  and  at  such  times  Little  Harbor,  if  improved, 
would  be  a  refuge  indiHd  for  the  large  number  of  vessels  seeking 
shelter.  [The  loss  of]  from  one  to  three  vessels  a  year  in  the  vicinity  of 
the  entrance  to  Portsmouth  Harbor  gives  proof  of  these  statements. 

We  think  that  Little  Harbor  can,  at  a  comparatively  small  expense, 
be  converted  into  a  safe  harbor  of  refuge.  It  is  now  taken  advantage 
of  by  small  vessels,  but  as  it  is  accessible  only  at  or  near  high  water  it 
is  of  little  practical  value.  If  more  detailed  statements,  statistics,  &c., 
showing  the  desirability  of  improving  Little  Harbor  are  required,  they 
can  be  forwarded  at  once. 

We  do  not  know  what  Colonel  Blunt's  report  recommends,  but  should 
there  be  any  objection  to  our  petition  for  a  survey,  I  hope  that  the 
parties  interested  and  to  be  benefited  will  be  given  a  chance  for  expla- 
nation before  a  final  decision  is  made. 
Very  respectfully, 

Frank  Jones, 

General  John  Newton,  .  For  the  Petitioners* 

Chief  of  Engineers. 
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supplementary  report  on  proposed  survey  for  improvbmbnt 
of  little  harbor,  at  portsmouth,  new  hampshire. 

United  States  Engineer  Office, 

Portland,  Me.^  October  22,  1884. 

General  :  Eeferring  to  the  indorsement  of  the  Department  on  my 
preliminary  report  of  August  6, 1884,  on  the  subject  of  the  improvement 
of  Little  Harbor,  Few  Hampshire,  which  indorsement  calls  for  further 
information  respecting  the  facts  and  reasons  on  which  I  base  my  opinion 
that  that  harbor  is  not  worthy  of  improvement,  &c.,  I  respectfully  state 
that  I  reported  that  I  did  not  think  it  worthy  of  improvement  at  an  ex- 
pense of  $150,000,  which  was  the  sum  I  roughly  estimated  (with  the 
data  at  my  command)  it  would  cost  to  convert  it  into  a  respectable  har- 
bor of  refuge.  I  transmitted  with  my  report  all  the  information  I  had 
in  my  possession,  and  stated  that  during  two  years  I  had  not  succeeded 
in  obtaining  anything  more  definite.  Since  the  receipt  of  the  Depart- 
ment indorsement  a  number  of  communications  have  reached  me,  called 
forth  by  inquiries  from  me.  Among  them  are  lists  of  wrecks  In  the 
vicinity,  some  of  which  might  probably  have  been  avoided  had  Little 
Harbor  been  available.  The  other  statements  in  these  communications 
are  much  the  same  as  those  previously  sent.  I  have  no  hope  or  ex- 
pectation of  receiving  anything  more  definite  as  to  facts  and  statistics, 
and  am  compelled  to  say  that  they  do  not  change  my  views  as  to  the 
necessity  or  desirability  of  the  work  I  mentioned  in  my  report.  I  beg 
to  say  in  this  connection  that  it  seems  to  me  most  extraordinary  if  the 
improvement  of  Little  Harbor  would  be  so  desirable,  indeed  necessary, 
B»  the  writers  of  these  communications  represent,  the  district  engineer 
should  have  been  from  1865  to  1882  wholly  ignorant  of  the  fact.  Even 
in  the  latter  year  the  action  of  my  predecessor,  as  stated  in  his  annual 
report,  shows  that  the  harbor  did  not  strike  him  as  being  of  much  value. 
No  new  developments,  I  am  certain,  have  increased  that  value. 

I  do  not  pretend  to  deny  that  Little  Harbor,  if  improved  to  a  certain 
extent,  would  be  used  by  some  fishing-vessels  and  coasters  of  light 
draught,  under  the  circumstances  stated  in  my  first  report,  and  would 
be  serviceable  in  such  cases.  The  very  least  work  that  could  be  done 
there  is  suggested  in  General  Thom's  report  of  1882,  which  he  stated 
was  the  work  "  desired."  I  adhere  to  my  opinion  that  this  work  should 
not  be  done  by  the  United  States  except  ai^t  would  necessarily  form 
part  of  a  larger  project,  the  cost  of  which  would  depend  mainly  upon 
the  area  dredged. 

To  estimate  sufficiently  closely  such  cost,  it  does  not  seem  to  me  that 
an  elaborate  survey  is  necessary.  TJie  large  map  of  Captain  Stansbury, 
T.  E.,  and  Oeneral  Thom's  partial  survey  of  1882,  are  good  as  far  as 
they  go,  only  additional  soundings  are  needed. 

Should  the  Chief  of  Engineers  decide  that  the  information  furnished 
by  me  with  this  and  the  preceding  report  justifies  the  commencement 
of  an  improvement  at  this  point,  its  final  extent  may  well,  I  think,  be 
left  for  the  present  undecided. 

The  documents  sent  with  this  supplementary  report  are  as  follows: 

1.  *  Letter  (of  October  R,  1884)  from  WiUiam  H.  Sise,  esq.,  president  Portsmouth 
Board  of  Trade  (marked  £). 

2.  *  Letter  (of  October  8, 1884)  from  Leander  White,  keeper  of  Whale's  Back  Light- 
House  (marked  F). 

3.  J*  Letter  (of  October  13, 1884)  from  Jesse  £.  Frisbee,  Kittery  Point,  Maine,  to  the 
Hon.  Frank  Jones  (with  list  of  wrecks,  (marked  G). 

*  Omitted.    Printed  in  House  Ex.  Doo.  No.  91,  Forty-eighth  Congress,  second  ses 
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4.  "Letter  (of  October  14,  1884)  from  Captain  Albert  Rand  (marked  H). 

5.  *  Letter  (of  October  8,  1884)  from  A.  F.  Howard,  esq.,  collector  of  customs,  Ports- 
mouth (marked  I). 

6.  *  Letter  (of  October  18,  1884')  from  William  H.  Hackett,  esq.,  attorney  at  law, 
Portsmouth  (marked  K). 

7  to  27.  *  Twenty-one  letters  from  yarions  parties,  handed  to  me  October  22,  1884, 
by  the  Hon.  Frank  Jones,  and  numbered  from  7  to  27. 

Eespectfully  submitted. 

Ghas.  E.  Blunt, 

Colonel  of  Engineei'9. 
Brig.  Gen.  John  Kbwton, 

Chief  of  Engineers  J  U,  8.  A. 


A  15. 

PRELIMINARY  EXAMINATION  OF  YORK  HARBOR,  MAINE. 

United  States  Engineer  Office, 

Portland,  Me.,  September  1,  1884. 

General:  The  river  and  harbor  act  approved  Jnlj  5, 1884,  provided 
for  a  survey  of  York  Harbor,  Maine,  and  the  preliminary  examination 
of  the  locality  required  by  law  having  been  assigned  to  me,  I  respect- 
fully report  as  follows : 

York  Eiver  Harbor  is  the  mouth  of  York  Eiver,  Maine.  The  village 
of  York,  one  of  the  oldest  settlements  in  New  England,  lies  near  it,  be- 
ing about  8  miles  northeast  of  Portsmouth,  N.  H. 

Under  my  instructions  Mr.  Carl  Berrer,  draughtsman  and  acting 
assistant  engineer,  visited  the  harbor,  and  his  report  to  me  is  submitted 
herewith. 

A  letter  from  Mr.  J.  P.  Emerson,  who  is  establishing  an  ice  business 
in  the  vicinity,  is  also  transmitted.  It  contains  all  the  statistical  in- 
formation which  I  have  been  able  to  obtain. 

Assuming  that  the  work  which  it  is  desired  the  United  States  should 
do  will  not  involve  a  large  expenditure,  out  of  proportion  to  the  com- 
merce and  business  to  be  benefited  thereby,  I  respectfully  report  that 
York  Harbor  is  "  worthy  of  improvement,"  and  recommend  that  a  sur- 
vey be  made  as  a  basis  for  a  project  and  estimate.  This  survey  will 
probably  cost  $200. 

The  drawing*  referred  to  in  Mr.  Berrer's  report,  and  another  sketch  t 
of  part  of  the  coast,  to  show  the  position  of  the  harbor,  are  transmitted 
in  a  separate  roll. 

Bespectfnlly  submitted. 

C.  E.  Bltjnt, 
Colonel  of  Engineers. 

Brig.  Gen.  John  Nfcv^TON, 

Chief  of  Engineers  J  U.  8.  A» 


rbport  of  mr.  carl  berrer,  acting  assistant  engineer. 

United  States  Engineer  Office, 

Portland,  Me.,  August  30,  1884. 
Colonel:  I  have  the  honor  to  subniit  the  following  report  upon  a  preliminary  ex- 
amination of  York  Harbor,  Maine,  made  August  13,  in  pursuance  of  your  instruc- 
tions: 
York  Harbor  is  situated  at  the  outlet  of  York  River  into  the  Atlantic  Ocean. .  The 

*  Omitted.    Printed  in  House  Ex.  Doo.  No.  91,  Forty-eighth  Congress,  second  ses- 
sion, 
t  Omitted. 
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Sart  of  the  river  west  of  Stage  Neck  is  called  the  inner  harbor,  the  area  east  of  Stage 
eck  forming  the  outer  harbor. 

No  improvements  are  asked  for  the  outer  harbor.  •  The  entrance  to  the  inner  harbor 
is  obstructed  by  a  bar  of  gravel  and  rocks  at  a  place  marked  **  a"  on  the  accompany- 
ing sketch.  At  mean  low  water  this  bar  has  only  ^  feet  of  water  over  its  shoalest 
place,  while  on  both  sides  of  it  the  channel  has  a  low-wateir  depth  of  at  least  12  feet. 

It  is  desired  to  have  this  bar  excavate<l  to  a  depth  of  not  less  than  8  feet  at  mean 
low  water.  ^ 

The  capacity  of  the  harbor  basin  is  greatly  diminished  by  sand  spits,  marked  "  b" 
on  sketch,  which,  as  also  a  shoal  in  the  middle  of  the  river  at  *'  c,'^  should  be  removed 
to  a  depth  of  8  feet  at  mean  low  water. 

The  mean  rise  and  fall  of  tides  is  8  feet.  The  principal  exports  consist  of  ice  and 
bricks,  the  imports  mostly  Qf  coal  and  provisions. 

It  was  represented  to  me  that  40,000  tons  of  ice  are  expected  to  be  cut  and  stored 
from  BarrelPs  mill-pond  next  season.  About  100  vessels  of  13  to  14  feet  draft  conld 
be  employed  to  best  advantage  in  shipping  it ;  at  present,  vessels  of  not  more  than 
Hi  feet  draught  can  pass  over  the  bar  at  average  high  water. 

A  steam  brick-yard,  farther  np  river,  has  a  capacity  of  6,000,000  brick  per  year ;  it 
is  at  present  not  operated  to  its  full  extent,  it  is  said,  owing  to  the  difficulties  of 
navigation  ;  from  50  to  75  cargoes  of  brick  are  shipped  annually  in  schooners. 

A  considerable  quantity  of  firewood  is  also  shipped  out  of  York  River,  but  to  what 
extent  could  not  be  ascertained. 

In  the  summer  months  of  1863  a  passenger  steamer  made  regular  trips  twice  a  day 
between  Portsmouth  and  York,  but  as  it  could  pass  the  bar  only  at  or  near  high  water, 
and  a  landing  outside  (at  '*d")  could  not  be  maintained  on  account  of  its  exposed 
position,  the  undertaking  had  to  be  abandoned. 

It  is  also  claimed  that  many  fishing  vessels  run  into  York  Harbor  for  shelter  at  or 
near  high  water,  and  many  more  could  and  would  use  the  inner  harbor  as  a  place  of 
refuge  in  stormy  weather,  if  they  conld  cross  the  bar  at  all  stages  of  the  tide. 

A  survey  to  determine  the  nature  and  extent  of  the  desired  improvements  could  be 
made  in  a  short  time  at  a  small  expense,  and  the  cost  of  the  improvements  would  cer- 
tainly be  small  compared  with  the  advantages  to  be  gained. 
Very  respectfully,  your  obedient  servant, 

Carl  Bbrrbr, 
Acting  Asnatant  Engineer, 

Col.  C.  E.  Blunt, 

Corps  of  Engineers^  U,  S.  .4. 


LETTER  OF  MR.   F.   P.  KMBRSON. 

York,  August  15,  1884. 
Dear  Sir  :  In  reply  to  your  favor  of  13th,  would  say  that  we  have  an  ice-pond  ca- 
pable of  cutting  40,000  tons  of  ice  and  of  being  enlarged  to  double  that  capacity,  as 
no  doubt  it  will  bo,  as  I  have  18  feet  at  low  water  at  my  wharf,  and  can  load  three 
large  vessels  at  once,  and  ship  all  winter,  the  river  never  freezing. 

We  have  a  brick-yard  capable  of  making  6,000,000  brick,  but  which  makes  but 
3,000,000,  loading  75  vessels.  We  also  ship  BOO  tons  of  hay,  loading  20  vessels,  and 
600  cords  of  wood,  loading  12  vessels.  We  also  have  a  coal  and  lumber  yard  and  a 
ladder  factory,  receiving  yearly  10  cargoes.  We  also  raise  large  quantities  of  pota- 
toes, apples,  and  other  country  produce,  all  of  which  must  go  oy  water,  as  we  have 
no  railroad.  But  it  seems  to  me  that  a  very  strong  point  in  favor  of  granting  these 
improvements  is,  that  it  will  make  an  excellent  harbor  of  refuge.  There  is  not  a  har- 
bor between  Cape  Porpoise  and  Cape  Ann  for  which  a  vessel  can  bear  np  in  a  north- 
east gale,  but  when  the  desired  improvement  is  made  a  vessel  can  nm  for  York  Har- 
bor, rounding  the  point  to  a  perfectly  safe  anchorage.  I  told  Mr.  Reed  that  I  could 
get  a  petition  signed  by  every  fisherman  from  Gloucester  to  Portland,  inclusive,  but 
e  deemed  it  unnecessary.  York  is  fast  coming  into  repute  as  a  watering  place,  and 
is  destined  in  the  near  future  to  become  one  of  the  first  on  the  coast.  Last  year  we 
had  a  steamer  running  from  Portsmouth,  but  as  she  could  not  enter  the  harbor,  and 
as  her  pier,  built  outside  at  considerable  expense,  was  carried  away  by  the  sea  during 
the  winter^  she  does  not  run  this  year.  If  there  is  any  other  information  which  I  can 
give  you,  I  shall  be  glad  to  do  so. 
Respectfully,  yours, 

F.   P.   EMBRS09. 

.  We  shipped  last  year  12,000  bnshelw  "potatoes.   • 
Col.  C.  E.  Blunt. 
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survey  of  york  harbor,  maine. 

United  States  Engineer  Office, 

Portlandy  Me.,  February  11, 1885. 

General:  I  have  the  honor  to  transmit  in  a  separate  roll  by  to-day's 
mail  a  tracing  from  the  original  drawing  in  this  office,  showing  the  re- 
sults of  a  survey  of  York  Harbor,  Maine,  recently  completed  ander  my 
direction  by  Mr.  C.  Berrer,  acting  assistant  engineer,  and  showing  also 
the  improvements  which  I  consider  may  be  at  present  justifiable.  These 
improvements  consist  in  dredging  at  certain  points  of  the  channel  to  ob- 
tain a  depth  of  10  feet  at  low  water.  They  are  as  follows,  being  shown 
on  the  map  in  red  shaded  areas : 

1.  Bemoval  by  dredging  of  part  of  the  spit  off  southwest  point  of  Stage 
Neck.  (A)  The  channel  at  this  point  makes  a  very  sharp  bend,  and 
vessels  in  trying  to  make  the  turn  are  liable  to  run  aground  on  the  spit 
or  be  forced  on  the  opposite  shore  by  the  strong  currents.  The  proposed 
improvement  would  greatly  facilitate  navigation  through  the  Narrows. 

2.  Bemqval  of  part  of  sand  shoal  in  basin  (B),  whereby  the  channel 
would  be  widened  and  straightened  and  the  capacity  of  the  harbor  in- 
creased. A  further  enlargement  of  the  harbor  basin,  by  excavating  the 
whole  sand  shoal,  would  necessitate  also  the  removal  of  the  ledge  point 
off  Bragdon's  Island,  in  order  to  prevent  the  re-formalion  of  said  shoal. 
Owing  to  the  considerable  additional  expense  this  is  not  at  present 
deemed  advisable. 

3.  Bemoval  of  upper  shoal  (G),  thereby  widening  and  straightening 
the  channel,  which  is  now  very  tortuous.  Vessels  coming  down  with 
the  ebb  tide  have  great  difficulty  in  avoiding  the  ledge  point  off  Brag- 
don's Island. 

York  Harbor  affords  excellent  shelter  for  vessels  in  easterly  storms, 
and  many  fishing  and  other  small  vessels  are  said  to  tiake  advantage  of 
it,  and  a  larger  number  could  at  certain  stages  of  the  tide,  if  the  en- 
trance was  improved  and  more  anchorage  ground  made  available. 

ESTIMATES. 

At  Ay  22,070  cnbic  yards  of  large  and  small  rocks,  sand,  and  gravel,  at  60 
cents  per  cnbio  yard,  in  «iiii $13,242 

At  B,  18,640  cubic  yards  of  sand  and  gravel,  at  25  cents  per  cubic  yard, 
in  situ. 4,660 

At  C,  17,528  cubic  yards  sand,  gravel,  and  mnssels,  at  25  cents  per  cnbio 
yard,ii»«i«tt 4,:}82 

22,284 
Contingencies,  12^  per  cent.,  nearly 2,716 

Total 25,000 

I  have  not  been  able  to  obtain  any  statistics  or  commercial  data  re- 
lating to  this  harbor  other  than  those  given  in  Mr.  Berrei^s  report  to 
me  transmitted  September  1, 1884,  and  forming  part  of  my  report  of  the 
preliminary  examination  of  this  harbor. 

In  that  report  I  recommended  York  Harbor  as  "  worthy  of  improve- 
ment," assuming  that  the  cost  should  not  be  disproportioned  to  the 
commerce  and  business  to  be  benefited  thereby.  More  work  of  the  same 
nature  as  that  now  suggested  by  me  could  undoubtedly  be  done  at  this 
point,  but  I  think  that  the  expenditure  of  $25,000  would  attain  all  the 
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objects  desirable  at  present,  so  that  I  do  not  recommend  the  execution 
of  anything  more  than  the  project  indicated  on  the  drawing. 
Mr.  Berrer's  report,  approved  by  me,  is  included  herewith,  as  follows  : 

United  States  Engineer  Office, 

Portlandf  Me,,  February  11,  1885. 

Colonel  :  I  have  the  honor  to  sabmit  the  following  report  upon  a  survey  of  York 
Harbor,  Maine,  made  in  pursuance  with  your  instructions : 

The  survey  was  commenced  January  15  and  completed  February^2,  1885.  The  very 
un&vorable  weather  interfered  seriously  with  the  field  work ;  the  ground  was  frozen 
solid,  the  snow  deep  and  badly  drifted,  and  cold,  high,  northwesterly  wind  prevailed 
for  the  larger  part  of  the  time. 

A  map  of  the  survey,  drawn  to  a  scale  of  T^^TTt  is  ^l^o  herewith  submitted. 

Yort  Harbor,  or  York  River  Harbor,  is  the  lower  part  of  York  River,  ^iust  above 
its  entrance  into  the  Atlautic  Ocean.  The  inner  harbor,  or  harbor  basin,  is  situated 
west  of  Stage  Island ;  the  improvements  are  desired  for  this  point  of  the  river  and 
the  entrance  to  it  south  of  Stage  Island,  and  the  survey  was  therefore  confined  to  this 
area. 

A  base  line,  A — B,  975  feet  long,  was  accurately  measured,  and  from  these  two  points 
all  other  stations  located  by  triangulation.  Shore  and  wharf  lines,  &c.,  were  deter- 
mined by  telemetric  measurements.  All  soundi  ugs  were  taken  on  ranges  established  on 
shore  and  located  by  transit  angles  from  suitable  stations.  The  soundings  were  re- 
duced to  an  assumed  plane  of  mean  low  water,  which  is  10.3  feet  below  the  bench- 
mark (a  hole  drilled  in  the  solid  ledge)  on  the  northeasterly  point  of  Bragdon's  Island. 
Fifteen  high  and  low  waters  were  recorded  during  the  survey ;  owing  to  this  small 
number  of  observations,  but  more  particularly  to  the  prevailing  strong  northwest 
winds  which  caused  extremely  low  tides,  a  correct  mean  low  water  could  not  be  ob- 
tained. 

The  soundings  are  given  in  feet  and  decimals. 

Observations  were  made  to  determine  .the  course  and  velocity  of  both  ebb  and  flow 
currents. 

The  maximum  velocity  of  currents  was  found  at  the  Narrows,  that  of  ebb  being  at 
the  rate  of  5.5  statute  miles  per  hour  at  two-thirds  ebb ;  that  of  flood  4.0  statute  miles 
per  hour  at  two-thirdn  flood.     Observations  were  made  at  spring  tide. 

The  character  of  the  material  in  places  where  improvements  are  desired  was  de- 
termined by  numerous  borings,  viz: 

At  A  (southwest  point  of  Stage  Neck)  the  material  at  the  lower  end  of  the  point 
consists  of  large  and  small  rocks,  intermixed  with  sand  and  gravel  and  some  clay. 
On  the  upper  end  of  the  shoal  the  rocks  are  closely  packed  together  with  but  liltle 
sand  and  gravel  between. 

At  B  (in  harbor  basin)  the  material  is  sand  and  gravel  with  some  clay  below  the 
10-foot  plane. 

At  C  (upper  shoal)  sand  and  fine  gravel,  covered  with  mussels,  was  found  above  the 
lli-foot  plane,  then  hard  bottom. 

All  borings  were  carried  to  a  depth  of  not  less  than  12  feet  below  mean  low  water. 

C.  Berrer, 
Acting  AB^istani  Engineer, 

Col.  C.  E.  Blunt, 

Corps  of  EngineerSf  U.  S.  A. 

Besides  the  tracing*  showing  the  results  of  the  survey,  a  smaller 
one,t  based  on  the  Coast  Survey  chart,  is  also  transmitted.    This  lat- 
ter contains  a  sketch  showing  the  position  of  York  Harbor  on  the  New 
England  coast. 
Eespectfully  submitted. 

0.  E.  Blunt, 
Colonel  of  Engineers. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 

•  Omitted. 

t Omitted.    Printed  in  House  Ex.  Doc.  243,  Forty-eighth  Congress,  second  session. 
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A  l6. 
PBELIMINARY  EXAMINATION  OF  WOOD  ISLAND  HARBOR.  MAINE. 

United  States  Engineer  Office, 

Portland^  Me.y  August  6, 1884. 

General  :  The  act  of  Congress  approved  July  5, 1884,  directed  con- 
ditionally a  sarvey  of  Wood  Island  Harbor,  Maine,  and  by  Dex>artinent 
letter  of  July  31  it  was  assigned  to  me. 

This  harbor  lies  about  a  mile  east  of  the  mouth  of  the  Saco  Biver,  in 
Saco  Bay.  It  has  no  commerce  of  its  own,  but  is  simply  a  harbor  of 
rendezvous  and  refuge  for  the  fishing  fleet  and  other  ^^fore-and-aft" 
vessels.  While  serving  as  light-house  engineer  187d-'83, 1  became  well 
acquainted  with  it,  and  had  occasion  more  than  once  to  appreciate  its 
value  as  an  anchorage.  As  a  harbor  of  refuge  it  is  much  more  valuable, 
and  is  much  more  used,  than  that  at  Eichmond's  Island,  about  8  miles 
to  the  northeast. 

But,  in  my  opinion,  better  shelter  and  more  anchorage  room  are  very 
desirablej  and  would  greatly  increase  the  va'  'le  of  the  harbor.  A  break- 
water at  the  eastern  entrance,  and  a  shorter  oiie  at  the  northern,  will  be 
necessary  for  these  purposes. 

A  survey  of  the  whole  harbor  is  not  required  to  locate  and  estimate 
for  these  works.  The  excellent  Coast  Survey  chart  is  quite  suflBcient  as 
a  basis  for  partial  surveys  of  the  areas  within  which  the  proposed  break- 
waters must  lie. 

A  copy  of  this  Coast  Survey  chart,  upon  which  I  have  marked  these 
areas,  is  sent  today  to  the  Department  on  a  separate  roll.  Using  the 
scanty  data  of  this  chart,  the  cost  of  a  breakwater  at  the  eastern  en  trance, 
1,500  feetloug,  may  beronghly  estimated  at  $300,000.  One  attbe north- 
ern entrance  1,100  feet  long  may  in  the  same  way  be  estimated  at  $35,000. 
I  have  seen  over  100  vessels  at  one  time  in  this  harbor.  I  consider  it 
eminently  worthy  of  improvement. 

Very  respectfully,  sir,  your  obedient  servant, 

Chas.  E.  Blunt, 
Colonel  of  Engineers, 

Brig.  Gen.  John  Kewton, 

Chief  of  Engineers^  U.  S.  A. 


survey  of  wood  island  harbor,  maine. 

United  States  Engineer  Office, 

Portland^  Me.^  January  13,  1885. 

Sib  :  The  act  of  Congress  approved  July  5, 1884,  appropriating  for 
rivers  and  harbors,  called  for  a  survey  of  Wood  Island  Harbor,  Maine, 
with  a  view  to  its  improvement,  provided  the  preliminary  examination 
also  required  should  have  a  favorable  result. 

This  preliminary  examination,  in  obedience  to  your  instructions,  was 
made  by  me  and  report  thereof  forwarded  to  the  Department  August 
6, 1884. 

Orders  for  the  survey  itself  were  received  N'ovember  24, 1884,  and  the 
work  was,  as  soon  as  possible,  commenced  by  a  party  under  the  imme- 
diate direction  of  Mr.  C.  Berrer,  assistant  engineer,  and  completed  in 
the  field  December  13, 1884. 
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As  the  harbor  had  already  been  surveyed  by  the  Coast  and  Geodetic 
Survey  (the  chart  being  on  file  in  this  office),  it  was  necessary,  for  the 
purpose  of  improvement,  to  resurvey  with  care  only  those  portions  of  it 
where  improvements  should,  it  is  believed,  be  placed. 

The  object  of  these  improvements  is  more  anchorage  and  harbor- 
room,  for  which  purpose  breakwaters  are  necessary. 

The  main  harbor  south  of  Wood  Island  should  be  protected  by  a 
stone  breakwater  of  about  1,300  feet  in  length,  extending  southerly  from 
the  shore  of  the  island  towards  Danbury  Eeef,  leaving  between  the 
reef  and  its  extremity  a  clear  entrance  channel  of  1,000  feet  in  width  to 
the  3-fathom  curve.  This  work  will  exclude  the  heavy  seas  from  the 
eastern  quarter  and  give  an  excellent  anchorage  under  its  lee. 

In  the  northern  part  of  the  harbor  additional  shelter  is  much  needed 
and  will  be  provided  by  two  breakwaters;  one  about  800  feet  long,  ex- 
tending from  the  western  end  of  Wood  Island  across  the  shoal  ground 
which  separates  it  from  Kegro  Island,  and  another  about  6«50  feet  long, 
starting  from  the  west  side  of  Negro  Island  and  termina:ing  at  the 
3-fathom  line.  These  will  make  the  northern  entrance  of  the  harbor  and 
anchorage  thereabout  much  safer  and  more  capacious  than  at  present. 

The  work  from  Wood  Island  to  Negro  Island  will  very  much  improve 
the  northern  entrance,  and  give  greater  shelter  in  that  portion  of  the 
harbor.  The  light-house  landing  on  the  west  point  of  Wood  Island 
will,  in  particular,  be  very  much  benefited,  being  now  in  a  very  exposed 
position. 

The  location  and  dimensions  of  these  three  breakwaters,  as  proposed 
by  me,  are  clearly  shown  upon  the  map*  of  the  special  survey  which 
accompanies  this  report.  They  are  also  laid  down  upon  the  general 
map  of  the  harbor,  part  of  which  is  based  upon  Coast  Survey  data  and 
part  reduced  from  the  larger  map  of  my  special  survey.  They  have 
been  studied  with  a  view  to  the  greatest  economy  of  construction  con- 
sistent with  the  degree  of  increased  shelter  and  anchorage  room  re- 
quired. All  the  breakwaters  are  proposed  to  be  constructed  of  quarry 
grout,  the  width  on  top  to  be  10  feet,  the  height  above  high  water  5  feet, 
the  inner  slope  one  upon  one,  the  outer  one  upon  two.  The  length  of 
the  work  from  the  south  shore  of  Wood  Island,  "A,"  would  be  1,300 
feet;  that  from  Wood  Island  to  Negro  Island,  "B,"  800 feet,  and  that 
from  west  side  of  Negro  Island,  ^^C,"  650  feet  long.  The  estimates  for 
these  works  are  as  follows : 

For  breakwater  A,  south  side  of  Wood  Island,  341,838  tons  of  quarry 

grout,  at  $1.25 $427,297  50 

Contingencies,  14  per  cent,  nearly 60, 702  50 

488,000  00 
For  breakwater  B,  west  end  of  Wood  Island,  18,894  tons  of 

quarry  grout,  at  $1.25 $23,617  50 

Contingencies,  14  per  cent,  nearly 3,382  50 

27,000  00 

For  breakwater  C,  from  west  end  of  Negro  Island,  22,454 

tons  of  quarry  grout,  at  $1.25: 28,067  50 

Contingencies,  14  per  cent,  nearly 3,932  50 

32,000  00 

Total  for  the  three  breakwaters 547,000  00 

It  is  recommended  that  the  work  first  bnilt  should  be  breakwater  B, 
from  the  west  end  of  Wood  Island  to  Negro  Island,  and  an  appropria- 
tion of  $27,000  for  that  purpose  is  suggested,  which  could  be  econom- 
ically expended  during  the  season  of  1885. 

•Omitted, 
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As  to  the  valae  of  the  harbor  and  its  claims  for  improvement  by  the 
United  States,  I  am  not  able  to  say  anything  in  addition  to  the  remarks 
contained  in  my  preliminary  report,  viz:  That  there  is  no  commerce  di- 
rectly connected  with  it,  bat  that  it  is  as  a  harbor  of  refuge  and  ren- 
dezvous that  it  will  be  valaable ;  that  it  is  much  used  even  in  its  present 
natural  condition,  but  increased  sheltered  anchorage-room  is  much  de- 
sired. It  is  one  of  the  harbors  between  Portland  and  Boston  which  I 
think  should  be  improved  as  a  harbor  of  refuge.  Its  eastern  or  main 
portion  has  deep  water,  and  the  breakwater  proposed  for  it  would  pro- 
vide anchorage  under  its  lee  for  300  vessels. 

Two  drawings*  (tracings)  are  transmitted  with  this  report,  and  it  is 
respectfully  recommended  that  the  smalUer  one  t  be  published  there- 
with. 

The  following  is  a  copy  of  a  communication  received  by  me  in  May 
last: 

VTooD  Island,  May  28,  1884. 
Sir  :  We,  the  undersigned,  seafaring  men  and  fishermen  interested  in  the  matter, 
understand  that  yon  are  to  survey  Wood  Island  Harbor  with  a  view  to  its  improve- 
ment. 

Will  you  permit  us  to  express  our  views  as  to  what  is  most  desirable  for  thib  pur- 
pose, namely : 

We  are  of  opinion  that  a  breakwater  from  Wood  Island  to  Negro  Island,  and  from 
the  north  point  of  Negro  Island  to  extend  northwest  into  3  fathoms  of  water,  and 
from  the  south  part  ox  Wood  Island  about  one-fourth  of  a  mile  southeasterly. 

(Signed  by  Albert  Norwood  and  87  others.) 
Col.  C.  E.  Blunt, 

Corps  of  EngineerSf  U.  S,  A. 

Bespectfully  submitted. 

Ohas.  B.  Blunt, 
Colonel  of  Engineers. 
Brig.  Gen.  John  I^ewton, 

Chief  of  Engineers^  U.  8.  A. 

♦•  Omitted. 

t  Printed  in  House  Ex.  Doc.  134,  Forty-eighth  Congress,  second  session. 
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APPENDIX  B. 


IMPROVEMENT  OF  HARBORS  AND  RIVERS  IN  MASSACHUSETTS. 


BEPORT  OF  MAJOR  CHARLES  W.  RAYMOND,  CORPS  OF  EN G INFERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1885, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Newburyport  Harbor,  Massachusetts. 

2.  Merrimao  River,  Mossachasetts. 

3.  Scitnate  Harbor.  Massachnsetts. 

4.  Boston  Harbor,  Massachusetts. 

5.  Plymouth  Harbor,  Massachusetts. 


6.  Provincetown  Harbor,  Mamachusetts. 

7.  Lyun  Harbor,  Massachusetts. 
6.  Maiden  River,  MassachuMtts. 

9.  Harbor  of  Refuge  at  Sandy  Bay,  Cape 
Ann,  Massachusetts. 


EXAMINATIONS  AND  SURVEYS. 


10.  Harbor  at  Marblehead,  Massachusetts, 

for  repair  of  sea-wall. 

11.  Harbor  at  Salem,  Massachusetts,  with 

a  view  to  building  a  jetty  running 
out  from  the  mainland  to  deep  water. 

12.  Channel  from  Goose  Point,  in  Ply- 

month  Harbor,  Massachnsetts,   to 
the  wharf  of  the  Cordage  Company. 


13.  Harbor  at  Qlonoester,  Massachusetts, 

with  a  view  to  the  removal  of  rock 
obstructions. 

14.  Fort  Point  Channel,  Boston  Harbor, 

Massachusetts. 

15.  Powow  River,  Massachusetts. 

16.  Hiugham  Harbor,  Massachusetts. 


United  States  Engineer  Office, 

BostOTij  Mass.y  July  31, 1885. 

General  :  I  have  the  honor  to  sabmit  herewith  my  annual  report 
for  the  works  of  river  and  harbor  improvement  under  my  charge  during 
the  fiscal  year  ending  June  30, 1885. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

Ohas.  W.  Kaymond, 

Major  of  Engineers. 


The  Chief  of  Engineers,  U.  S.  A. 


493 


Digitized  by 


Google 


494         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

B  X. 

IMPROVEMENT  OF  NEWBURYPORT  HARBOR,  MASSACHUSETTS. 

t 

The  object  of  this  improvement  is  to  create  at  the  oater  bar  a  perma- 
nent channel  1,000  feet  in  width  at  its  entrance,  with  a  least  depth  of 
17  feet  at  mean  low  water,  or  24^  feet  at  mean  high  water,  so  that  ves- 
sels of  as  large  draught  as  can  reach  Newburyport  may  enter  the  river. 
Previous  to  the  commencement  of  the  work  there  was  on  the  bar  a  depth 
of  about  7  feet  at  mean  low  water. 

The  adopted  project  is  to  build  out  from  the  shores,  north  and  south 
of  the  harbor  outlet,  two  converging  rubble-stone  jetties,  so  located  as 
to  give  proper  direction  to  the  channel,  and  by  scour  to  produce  and 
maintain  the  desired  depth.  The  location  of  these  jetties  is  shown  on 
the  map  in  the  report  of  the  Chief  of  Engineers  for  the  year  1884.  Their 
form  and  dimensions  are  shown  on  the  map  in  the  Report  for  the  year 
1881.  The  project  further  contemplates  the  protection  of  the  shores  in 
the  vicinity  of  the  jetties,  if  necessary,  and  the  construction  of  a  dike 
across  the  basin  at  Plum  Island  to  prevent  the  opening  of  a  new  chan- 
nel, should  the  outer  shore  be  broken  through.  The  location  and  the 
details  of  construction  of  the  dike  are  shown  on  the  map  in  the  Report 
of  the  Chief  of  Engineers  for  the  year  1883. 

The  cost  of  this  improvement  as  originally  estimated  is  $365,000. 
This,  however,  does  not  include  the  cost  of  the  dike,  the  construction 
of  which  was  not  contemplated  when  the  original  estimate  was  made. 
It  was  ediimated  to  cost  $10,000,  making  the  total  estimate  $375,000. 

The  following  appropriations  have  been  made  by  Congress,  to  wit: 

By  the  river  and  harbor  act  of  June  14,1880 $50,000 

By  the  river  and  harbor  act  of  March  3,1881 40,000 

By  the  river  and  harbor  act  of  August  2, 1882 40,000 

By  the  river  and  harbor  act  of  July  5, 1884 40,000 

Total 170,000 

The  total  amount  expended  to  June  30, 1884,  is  $128,571.45. 

During  the  fiscal  year  ending  June  30, 1885,  the  following  work  has 
been  done: 

The  catch-sand  of  frames  containing  sea-weed,  in  the  prolongation  of 
the  shore-extension  of  the  south  jetty,  the  construction  of  which  was 
commenced  last  year  for  the  purpose  of  checking  the  eroding  action  of 
the  wind,  was  completed,  572  feet  of  the  main  line  and  606  feet  of  spurs 
having  been  constructed. 

Under  contract  of  September  17, 1884,  with  Mr.  Charles  H.  Edwards, 
of  Boston,  Mass.,  16,820^Hg  tons  of  rubble-stone  were  placed  in  the 
cores  of  the  jetties,  16,188^^^^  tons  being  placed  in  the  south  jetty. 
Thereby  the  core  of  the  north  jetty  has  been  extended  to  a  distance  of 
2,640  feet,  and  that  of  the  south  jetty  to  a  distance  of  1,300  feet  from 
their  initial  points.  The  work  under  this  contract  is  still  in  progress. 
In  this  core  building  a  self-dumping  scow,  invented  by  Mr.  Bdwardn, 
and  for  which  he  has  applied  for  a  patent,  was  employed  with  great 
success.    A  description  and  drawings  of  this  scow  are  appended  hereto. 

Under  contract  of  September  17, 1884,  with  Mr.  George  W.  Townsend, 
of  Boston,  Mass.,  for  removing  three  ledges  in  the  harbor  channel,  one 
of  the  ledges  wa«  removed..  The  work  under  this  contract  is  still  in 
progress. 

A  bydrographic  survey  of  the  bar  and  entrance  was  made  before  thp 
spring  freshet,  and  another  after  it,  in  order  to  investigate  the  effect 
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of  the  freshet  apon  the  channel.  At  times  when  the  sea  was  too  rough 
for  this  work,  the  party  was  employed  in  sarveying  the  river  ap  to  the 
Eastern  Railroad  Bridge,  distant  2.7  miles  from  the  river's  mouth,  so 
as  to  connect  with  the  United  States  engineer  surveys  above.  The  only 
previous  survey  of  this  part  of  the  river  is  that  of  the  United  States 
Coast  Survey  of  1851.  The  basin  was  resurveyed  and  the  amount  of 
sand  retained  by  the  dike  was  computed. 

The  pi*eseut  condition  of  the  works  of  improvement  is  shown  on  the 
map  herewith  transmitted,  which  is  based  upon  the  survey  of  June,  1885. 

The  north  jetty,  the  core  of  which  has  been  extended  for  a  distance 
of  600  feet  during  the  fiscal  year,  is  in  good  condition.  On  the  north 
side,  the  shore  near  the  jetty  has  remained  without  change,  but  has 
continued  to  advance  rapidly  further  to  the  north.  The  surface  has 
continued  to  increase  in  height.  Within  the  jetty  the  high -water  line 
has  remained  practically  unchanged,  except  near  the  jetty  and  parallel 
to  it,  where  there  has  been  a  great  accumulation  of  sand.  Between 
high  and  low  water  thQ  amount  of  sand  has  continued  to  increase,  but 
the  low- water  line  remains  about  the  same. 

The  south  jetty,  the  core  of  which  has  been  constructed  for  a  distance 
of  223  feet  during  the  fiscal  year,  is  in  good  condition.  On  the  outside 
of  the  jetty  the  shore  has  continued  to  advance  rapidly  and  also  to  in- 
crease in  height.  Within  the  jetty  the  high-water  line  has  remained 
practically  unchanged,  except  at  the  most  southerly  point  of  the  cove, 
where  it  has  fallen  back  for  a  distance  of  120  feet  and  parallel  to  the 
jetty  where  the  sand  has  accumulated.  In  the  low-water  line  corre- 
sponding changes  have  occurred. 

The  effects  produced  by  the  jetties  are  as  follows:  Between  their  ends 
the  average  depth  has  increased  2.6  feet  during  the  year.  The  depth 
has  increased  along  the  axis  of  the  channel,  which  has  moved  further 
to  the  north.  The  depth  of  water  on  the  bar  has  increased  3  feet,  a 
gain  of  1.5  feet  having  been^made  during  the  year.  The  effects  pro- 
duced by  the  jetties  are  satisfactory,  and  seem  to  promise  the  ultimate 
success  of  the  improvement. 

The  dangers  due  to  the  falling  back  of  the  high-water  lines  within  the 
jetties  were  fully  explained  in  my  last  annual  report.  On  the  north 
shore  no  injury  need  be  feared  at  present,  as  Salisbury  Beach  has  be- 
come practically  permanent.  The  encroachment  of  the  sea  within  the 
south  jetty  has  become  still  more  serious,  as  shown  by  the  map.  The 
catch-sand  constructed  in  rear  of  the  shore  extension  has  raised  the  sur- 
face more  than  2  feet.  Had  not  the  height  been  thus  increased,  the 
sea  would  doubtless  have  broken  through  during  the  past  winter.  This 
danger  can  only  be  averted  by  the  rapid  extension  of  the  jetties.  If 
this  improvement  is  to  be  completed,  every  consideration  of  safety  and 
economy  calls  for  the  rapid  prosecution  of  the  work. 

The  dike  which  closes  the  mouth  of  the  basin  at  Plum  Island  is  in 
good  condition.  The  eft'ect  produced  by  it  is  highly  satisfactory.  The 
basin  has  shoaled  on  an  average  1.4  feet  over  its  whole  extent,  240,000 
cubic  yards  having  been  collected  in  it  during  the  past  two  years. 

These  works,  being  an  attempt  to  improve  the  mouth  of  a  river  on  a 
sandy  coast,  are  of  great  scientific  interest.  Such  attempts  have  gen- 
erally proved  failures,  but  in  this  case  there  is  reason  to  expect  success. 
The  river  has  been  closely  watched  and  its  changes  thoroughly  studied, 
hve  hydrographic  surveys  having  been  made  since  1880  for  this  pur- 
pose. The  past  tiistory  of  the  lower  part  of  the  river  has  also  been  in- 
vestigated as  thoroughly  as  possible  by  the  study  of  previous  surveys. 
A  detailed  account  of  these  inquiries  and  their  results  would  occupy 
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too  much  space  for  this  report.    I  beg  leave,  however,  to  invite  atten- 
tion to  a  few  interestiDg  points. 

The  following  table  shows  the  gradnal  decrease  since  the  commence- 
ment of  the  jetties  in  the  least  thickness  of  the  bar,  measured  between 
the  12 -foot  contours  and  the  depth  on  the  line  of  greatest  depression: 


Survey  of— 


.between  12.!  "^P^'' 
foot  con- 
toura. 


1878 
1880 
1883 
1884 
1885 
1885 


over 
bar. 


Feet.  ' 

2.100  ; 

2,700  I 

3.050  ' 

2,880  I 

1.650  I 
1,  550 


Feet. 
6.5 
7.5 
7.2 
8.0 
8.6 
9.5 


Bemarks. 


Before  freabet. 
After  freshet. 


From  this  table  it  appears  that  during  the  last  two  years  the  12.foot 
contours  of  the  bar  have  drawn  1,500  feet  nearer  to  each  other,  while 
the  depth  over  the  bar  has  increased  2.3  feet.  The  outside  curves  of 
the  bar  appear  to  occupy  the  same  positions  in  all  the  surveys,  the  deep 
water  advancing  gradually  from  the  gorge  towards  the  permanent  sub- 
shore  or  face  of  the  bar. 

The  following  table  shows  the  areas  and  mean  depths  of  the  gorge 
and  discharge  sections,  and  the  increase  in  mean  depth  due  to  the  nar- 
rowing of  the  latter : 

ComparUon  of  gorge  and  discharge  seclionBfrom  various  surveys. 


.Survey  of— 


1878  (U.  S.  C.  S.) 

1880(U.  S.  E.) 

1883  (U.  S.  B.) 

1884  (U.  8.  E.) 


1885  (T7.  S.  E.,  before 
fceshet.) 

1885  (U.   8.   B.,  after 
fre^et.) 


Section  taken  at-> 


M.H.W.... 

M.O.L 

M.L.W  .... 
111.  CL  W^ .... 

M.O.L 

M.L.W.... 
M.H.W.... 

M.O.L 

M.L.W.... 
M.H.W.... 

M.O.L 

M.L.W 

M.H.W 

M.O.L 

M.L.  W 

M.H.W 

M.O.L 

M.L.W 


Sq./t, 
29,492 
25,  792 
21. 972 
27,496 
23,616 
20,016 
29,660 
25, 280 
21,320 
.i  80,712  I 
26, 112 
21, 812 
29,780 
25,280 
20,960 
29.000 
24,680 
20.480 


8q,/t 
59,664 
40,064 
20,984 
52, 806 
35,456 
18,856 
34,368 
24,448 
14,608 
35,432 
25,792 
16,282 
34, 464 
24,064 
13, 744 
36. 080 
26,680 
15,360 


24.7 


24.2 


22.2 


20.8 


IS 


20.0 


20.8 


4.3 
7.0   I 
&0 
9.2 
10.2 


I 


Remarks. 


Before  the  Jetties 
commenced. 


Do. 

After  the  jettiea 
commenced. 


Do. 
Do. 
Do. 


The  gorge  section  maintains  a  general  area  at  mean  ocean  level  of 
about  25,000  square  feet  in  all  reliable  surveys.  Before  the  jetties  were 
commenced  the  mean  depth  was  about  2d  feet.  Subsequently  it  has 
slowly  decreased  to  about  20^  feet.  The  discharge  section  before  the 
ietties  were  commenced  (on  the  line  of  the  jetties  and  present  discharge 
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section)  bad  a  mean  depth  of  4.3  feet  It  has  since  gradaally  deepened, 
so  that  at  present  the  mean  depth  is  10.2  feet. 

The  important  iuHuence  of  the  annual  freshet  in  prodncing  scour  is 
apparent.  In  his  recent  work  on  ••Harbors  and  Docks,"  Mr.  Vernon- 
Harcourt  remarks  that  the  projected  width  of  1,000  feet  between  the 
jetties  at  Newburyport  "appears  excessive  for  the  size  of  the  harbor, 
and  probably  a  better  depth  might  be  gained  by  a  narrower  entrance." 
The  working  power  of  the  freshet  justifies  the  assumption  of  this  dis- 
tance, and  renders  a  more  contracted  entrance  unnecessary  and  unde- 
sirable. 

These  tables  show  the  effects  already  produced  with  the  jetties  less 
than  one-half  completed. 

In  order  to  give  a  general  idea  of  the  effect  already  produced  on  the 
d[epth  of  the  channel,  the  thalwegs  from  the  gorge  to  the  ocean  corre- 
sponding to  the  five  surveys  since  1878  have  been  constructed,  and  are 
exhibited  on  the  map  herewith  transmitted.  The  figure  illustrates  the 
permanency  of  the  outer  surfaje  of  the  bar  and  the  general  character 
and  magnitude  of  the  changes  which  have  taken  place.  The  distance 
between  the  outer  ends  of  the  completed  portions  of  the  jetties  being 
2,335  feet,  and  that  between  the  ends  of  the  cores  being  1,340  feet,  no 
complete  transfer  of  the  gorge  section  with  its  normal  width  of  1,000 
feet  has  yet  been  effected,  and  it  is,  therefore,  too  early  to  predict  at 
present  the  final  effect  of  the  improvement  upon  the  bar. 

The  following  table  shows  the  area  of  the  cross-sections  of  the  river 
at  various  points  within  a  distance  of  2  miles  from  the  jetties  as  deter* 
mined  after  the  freshet  of  1885: 

Cro88'8ectiottS  of  river  at  various  pointSf  1885  (after  freshet). 


Name  of  section. 


Discharjce  section  at  Jetties . . 

Gorf;e  section 

Badiier  rock 

Black  rocli 

Middle  ground- 


DlBtnuee 
from  dis- 

1885, 

M.H.W. 

8q.  feet. 
36.080 
29,000 
43,656 
44,040  , 
44,840 

after  ftei 
M,0.1* 

25.680 
24.580 
25,856 
26.240 
24,960 

ihet 

charge 
sectiun. 

M.L.W. 

Feet. 
0 
8,130 
3,060 
5.030 
8,500 

15,360 
20.480 
14.848 
15,488 
11,840 

From  this  it  appears  tbat  the  constant  area  of  about  26,000  square  feet 
at  mean  ocean-level  of  the  gorge  section,  indicated  by  the  preceding 
table,  is  a  normal  area  for  this  part  of  the  river.  It  may  be  inferred 
that  this  area  at  mean  ocean -level  will  be  reproduced  at  the  discharge 
section  when  the  jetties  are  completed.  Since  the  width  will  be  the 
same,  the  mean  depths  of  the  gorge  and  discharge  sections  will  be  prac- 
tically equal,  or  the  latter  may  be  expected  to  have  a  mean  depth  of  about 
20  feet  at  mean  low  water. 

The  amount  required  for  the  completion  of  the  existing  project  is 
$205,000,  all  of  which  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1887.  If  a  less  sum  is  appropriated,  the  total  cost  of 
the  work  will  be  increased.  It  is  proposed  to  apply  these  funds  to  the 
rapid  construction  of  both  jetties,  pushing  them  out  together. 

This  work  is  located  in  the  coUection  district  of  Newburyport,  Mass.,  of  which 
Newbaryport  is  the  port  of  entry.  The  nearest  light-bouse  is  on  Plum  Island,  at  the 
entrance  to  the  harbor. 


32  £ 


Digitized  by 


Google 


498         REPORT   OP   THE   CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1885,  have  been  furnished  by  the  collector  of  customs  for  the 
port  of  Newburyport,  Mass. 

Money  statement 

July  1,  1884,  amount  available $1,428  55 

Amount  appropriated  by  act  approved  July  5,  1884 40, 000  00 

41, 488  55 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $26,245  12 

July  1, 1885,  outstanding  liabilities 5,315  29 

31,560  41 

July  1,  1885,  amount  available 9, 868  14 

[  Amount  (estimated)  required  for  completion  of  existing  project 205,  OUO  00 

I  Amounttbat  can  be  profitably  expended  infiscalyearendiug  June  :W,  1887  205,000  00 
]  Submitted  in  compliance  witb  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  ISe?. 


commercial  statistics. 

Custom-House,  Newbukyport,  Mass., 

Collector's  Offi^ie,  July  21,  1885. 
Sir  :  In  answer  to  request  made  in  your  letter  of  May  28, 1885, 1  give  the  following 
statistics  of  the  commerce  of  the  district  of  Newburyport  for  the  vear  ending  June 
30,1885: 

The  amount  of  revenue  collected $2,597  57 

Tonii. 

Foreign  entries,  21  vessels 4, 273 

Foreign  clearances,  25  vessels | , 5, 869 

Arrivals  from  domestic  ports,  346  vessels 84,585 

Departures,  328  vessels b3,228 

About  300  arrivals  and  departures  of  vessels  engaged  in  the  fisheries. 
About  100  vessels  enter  the  lower  harbor  annually  to  load  sand  at  Plum  Island  for 
Boston  and  other  ports. 

William  H.  Huse, 

(■oUector. 
Charles  W.  Raymond, 

Major  of  Engineers. 


DESCRIPTION  OF  SELF-DUMPING  SCOW. 

This  scow  was  invented  by  Mr.  Charles  H.  Edwards,  of  Boston,  Mass.,  for  the  pur- 
pose of  dumping  stone  into  the  cores  of  the  Newburyport.  jetties. 

It  consists  of  a  platform.  A,  mounted  upon  inclined  ways,  to,  and  held  in  position 
by  shore-spurs,  s,  which  are  connected  by  an  iron  rod,  r,'with  a  lever,  Fig.  2,  /,  by 
which  the  platform  can  be  released  at  any  time,  allowing  it  to  run,  by  force  of  gravity, 
a  distance  of  3  feet  4  inches  over  the  side  of  the  scow,  when  the  bumpers  h  and  6 
come  in  contact.  This  weight  over  the  side  cants  the  scow  sufficiently  for  the  stone, 
started  by  the  jar  of  the  bumper8,to  roll  off.  The  operation  of  dumping  requires 
about  ten  seconds.  On  the  recoil  the  platform  runs  inboard  and  strikes  against  the 
timber,  Fiss.  1  and  2,  £,  and  if  the  man  at  the  lever  is  quick,  he  can  catch  it  iu  posi- 
tion for  reloading;  otherwise  it  will  run  out  again  and  will  have  to  be  hauled  into 
position  by  a  tackle. 

The  ways,  of  which  there  are  eight  sets,  consist  of  a  lower  timber,  6  inches  by  7 
inches ;  Figs.  1  and  3,  ar,  roller-frame,  Figs,  1  and  3,  y,  and  upper  timber,  6  inches  by 
7  inches,  w. 

The  roller-frame  consists  of  two  strips  of  wood,  into  which  the  axles  of  the  cast- 
iron  rollers  are  sunk,  and  the  strips  are  fastened  in  position  by  wooden  keys. 
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The  rollers  are  of  cast  iron,  5  inches  wide,  4  inches  thick,  and  with  I  inch  flanges 
one-half  inch  deep.  They  rest  npon  an  iron  rail  (a  band  of  iron  3  inches  wide  and 
one-half  inch  thick,  spiked  to  the  center  and  running  the  full  length  of  the  upper 
face  of  lower  timber  of  each  set  of  ways),  and  are  kept  in  position  by  the  frame,  and 
on  the  rail  by  the  flanges. 

The  frame  is  free,  and  is  kept  in  position  by  its  own  weight  and  the  weight  of  the 
upper  timber,  which  has  a  rail  similar  to  that  of  the  lower  timber  attached  to  its 
under  face  and  resting  in  and  upon  the  rollers. 

The  platform  is  prevented  from  rising  at  the  upper  side,  when  run  out,  by  round 
iron  bands,  one  at  either  end  of  the  platform,  which  pass  through  the  upper  timber 
and  loosely  around  the  lower  timber  of  the  ways  (^ shown  at  c). 

The  deck  planking  of  the  platform  is  nailed  directly  to  the  upper  timbers  of  the 
wavs,  and  is  protected  from  the  sliding  stone  by  iron  bars  of  an  L-seution,  inverted, 
and  running  the  width  of  the  platform  at  intervals  of  about  16  inches. 

These  bars,  by  reducing  the  friction,  greatly  facilitate  the  sliding  of  the  stone,  and 
are  kept  greased.  The  ways  have  a  pitch  of  9  inches  in  21  feet,  and  the  lower  timber 
of  eacn  set  is  bolted  to  the  deck  of  the  scow  or  upon  blocking. 

The  lower  ends  of  the  shore-spurs  d  are  strongly  but  loosely  bolted,  allowing  free 
swinging  action  to  the  lever. 

The  lower  bumper  h  is  bolted  to  blocking  or  the  deck  of  scow. 

The  upper  bumper  b  is  bolted  to  the  upper  timber  of  ways  and  to  the  platform. 

There  are  three  sets  of  shore-spurs  and  bumpers,  one  at  either  end  of  platform  and 
one  in  the  middle. 

The  plan  of  the  lever  is  shown  in  Fig.  2,  at  I.  The  distance  from  fulcrum  to  the 
connecting  rod  is  7^  inches;  from  fulcrum  to  end  of  lever  6  feet. 

The  scow  Enterprise,  to  which  this  invention  is  applied,  Is  66  feet  long  and  21  feet 
wide. 

The  platform  is  32  feet  long  and  21  feet  wide,  and  a  full  cargo  averages  about  75 
gross  tons. 

Mr.  Edwards,  the  inventor  of  this  scow,  has  applied  for  a  patent. 


B  2. 

IMPROVEMENT  OF  MERRIMAC  RIVER,  MASSACHUSETTS. 

The  object  of  this  work  is  the  improvement  of  the  channel  of  the  river 
from  its  month  near  Plum  Island  Light  to  the  head  of  the  Upper  Falls, 
a  distance  of  21^  miles.  Previons  to  its  commencement  the  channel  was 
narrow  and  crooked  in  several  places,  and  much  obstracted  by  bowlders, 
ledges,  shoals,  and  the  remains  of  old  crib- work  and  piers. 

The  present  project  was  adopted  in  1870,  and  modided  in  1874.  It 
provides  for  a  channel  of  navigable  width,  its  various  parts  having  the 
following  depths  at  high  water  of  ordinary  stages  of  the  river :  From 
the  month  near  Plum  Island  Light  to  Deer  Island  Bridge,  16 J  feet;  from 
the  Deer  Island  Bridge  up  to  Haverhill  Bridge,  12  feet;  thence  to  the 
foot  of  Mitchell's  Falls,  10  feet;  thence  to  the  head  of  the  Upper  Falls, 
not  less  than  4^  feet  with  the  mill  waters  at  Lawrence  running. 

The  estimated  cost  of  the  improvement  under  the  amended  project 
of  1874  was  $147,000.  The  following  appropriations  have  been  made 
by  Congress,  to  wit : 

By  acts  from  July  11,  1870,  to  June  18,  1878 $132,000 

By  tbe  river  and  harbor  act  of  March  3,  1879 5,000 

By  tho  river  and  harbor  act  of  June  14,  1880 12,000 

By  the  river  and  harbor  act  of  Maroh  3,  1881 9,000 

By  the  river  and  harbor  act  of  August  2,  1882 9,000 

By  the  river  and  harbor  act  of  July  5,  1884 3,500 

Total 170,500 

The  total  amount  expended  to  June  30, 1884,  is  $166,911.27. 
lu  consequence  of  the  relocation  and  reconstruction  of  the  draw-bridge 
at  Bocks  Bridge  the  channel  was  cleared  above  and  below  the  new 
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draw  for  a  width  of  60  feet  and  to  a  depth  of  12  feet  at  mean  high  water. 
[q  this. work,  1,056.95  cubic  yards  of  bowlders,  gravel,  and  clay  were 
removed  by  dredging  at  a  cost  of  $2.18  per  cubic  yard  (scow  measure- 
ment), under  contract  of  September  27, 1884,  with  Mr.  John  McDer- 
mott,  of  Oohoes,  N.  Y. 

The  present  condition  of  the  work  is  as  follows :  The  channel  from 
the  mouth  to  the  head  of  the  Upper  Falls  has  been  completed  in  ac- 
cordance with  the  adopted  project.  The  excess  of  expenditure  over  the 
original  estimate  in  the  execution  of  this  work  is  $15,670.09.  This  ex- 
cess is  explained  by  the  fact  that  about  $16,000  have  been  expended  in 
the  removal  of  rocks  and  other  obstructions  whose  existence  was  an- 
known  or  whose  removal  was  not  contemplated  when  the  original  esti- 
mate was  ma<le,  and  in  the  making  of  an  examination  of  the  upper  part 
of  the  river,  at  an  expense  of  $800. 

In  the  further  improvement  of  this  part  of  the  river  the  following 
work  is  recommended : 

1.  Removing  sunken  rocks  and  shoals  irom  tho  falls  above  Haverhill $1,500 

a.  ^Removing  the  **  boilers"  in  Newburyport  Harbor  to  a  depth  of  5  feet  at 

mean  low  water,  350  cubic  yards,  at  $25 , 8,750 

Engineering  aud  contingencies  ...• 1,250 

Total 11,500 

To  complete  the  improvement  so  that  the  depth  of  water  obtained 
through  Mitchell's  Falls  can  be  carried  to  Lawrence  (distant  5  mileys 
from  the  head  of  the  falls)  additional  work  is  required,  which  was  esti- 
aoaated  for  in  1882  by  Col.  George  Thorn,  Corps  of  Engineers,  as  follows: 

4Dredging  channel  through  Gage's  Ferry  Shoal  and  Andover  Bar,  and  re- 

moviug  bowlders  and  ledges $11,000 

'To  recapitulate : 

For  the  improvement  of  the  channel  from  its  mouth  at  Plum  Island 
Light  to  Lawrence,  a  distance  of  26.J  miles,  the  amount  required  is  as 
follows : 

From  the  mouth  to  head  of  the  falls |11,500 

iFroui  the  head  of  the  falls  to  Lawrence 11,000 

Total 22,500 

Under  the  projects  above  mentioned  this  amount  can  be  expended  to 
advantage  during  the  fiscal  year  ending  June  30,  1887. 

This  work  Is  located  in  the  collection  district  of  Newburyport,  Mass.,  of  which 
Newburyport  is  the  nearest  port  of  entry.  The  nearest  light-house  is  on  Plum  Island, 
at  the  mouth  of  the  river. 

Money  statement 

July  1,  1884,  amount  available $**  J2 

Amount  appropriated  by  act  approved  J uly  5,  1884 3, 500  W 

Julv  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding  _ . 

liabilities  July  1,  1884. 8,d99M 

July  1,  1885,  amount  available 680  1» 

TAmouut  (estimated)  reouired  for  completion  of  existiufi^  project ^»552  n« 

J  Amount  that  can  beprohtably  expended  in  fiscal  year  ending  June  30, 1887    22,500  w 
i  Submitted  ixx  compliance  with  requirements  of  section  2  of  river  and 
1.    harbor  acts  of  1866  and  1867. 
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B3. 

IMPROVEMENT  OF  SCITUATE  HARBOR,  MASSACHUSETTS. 

This  harbor  is  sitnated  on  the  west  shore  of  Massachusetts  Bay,  mid* 
way  between  Boston  and  Plymouth  lights,  distant  about  14  miles  from 
each  and  about  25  miles  from  Race  Point,  in  a  dir^tion  north  22o  west. 
The  object  of  its  improvement  is  to  create  a  harbor  of  refuge  for  vessels 
seeking  Boston  from  the  eastward,  the  intermediate  coast  being  densely 
studd^  with  shoals  and  sunken  rocks. 

Before  the  commencement  of  the  work  this  harbor  had  a  low-water 
area  of  57  acres,  over  6  acres  of  which  there  was  a  depth  of  at  least  3 
feet.    It  was  much  exposed  to  the  action  of  easterly  winds. 

The  project  adopted  in  1880  is  to  build  two  breakwaters,  one  from 
Cedar  Point,  on  the  north  side  of  the  entrance,  and  the  other  from  the 
point  of  the  First  Cliff  on  the  south  side,  and  to  deepen  by  dredging  the 
area  inclosed  and  in  front  of  the  entrance.  The  breakwaters  are  to  be 
of  rubble-stone,  with  a  width  of  20  feet  at  top,  and  are  to  be  carried  to 
a  height  of  4  feet  above  mean  high  water,  except  at  the  channel  euds^ 
which  are  to  be  raised  to  a  height  of  10  feet  so  as  to  afford  a  conspicu- 
ous guide  to  the  entrance.  The  total  amount  of  excavation  proposed  is 
500,000  cubic  yards,  giving  a  depth  of  15  feet  at  mean  low  water  in  the 
channel  outside  the  breakwaters,  from  12  to  15  feet  between  them,  12 
feet  immediately  in  rear  of  them,  and  10  feet  for  the  main  basin  withia 
the  harbor. 

The  estimated  cost  of  the  breakwaters  was  $100,000  and  of  the  dredg- 
ing $190,000,  making  the  total  estimated  cost  $290,000. 

In  furtherance  of  this  project  the  following  appropriations  have  beea 
made  by  Congress,  viz : 

By  the  river  and  harbor  act  of  June  14,  1880 $7, 500 

By  the  river  and  harbor  act  of  March  3,  1881 10,000 

By  the  river  and  harbor  act  of  A.nguBt  2,  1882 10,000 

By  theriver  and  harbor  act  of  July  5,  1884 10,000 

Total 37,500 

The  total  amount  expended  to  June  30,  1884,  is  $27,500. 

Under  contract  of  October  7, 1884,  with  Boynton  Brothers,  of  Boston, 
Mass.,  22,724  cubic  yards  of  sand  and  shingle  were  removed  from  the 
harbor  by  dredging.  A  channel  1,600  feet  long,  100  feet  wide,  and  5 
feet  deep  at  mean  low  water  was  cut  through  the  inner  bar  to  the  *'Deep 
Hole,"  and  this  basin  was  deepened  to  7  feet  at  mean  low  water  over  an 
area  of  200  by  160  feet. 

The  present  condition  of  the  improvement  is  as  follows :  The  north 
breakwater  has  been  constructed  to  a  height  of  about  4  feet  above  mean 
high  water,  and  for  a  length  of  720  feet,  I4,977^f  ^  tons  of  rubble  stone 
having  been  put  in  place.  A  portion  of  the  beach  between  Cedar  Point 
and  the  land  has  been  protected  by  a  brush-aud-stone  bulkhead  for  a 
total  length  of  450  feet,  in  front  of  which  a  stone  apron,  10  feet  wide 
and  385  feet  long,  has  been  constructed. 

An  examination  made  during  the  month  of  April,  1885,  shows  that 
the  dredged  area  above  described  has  not  been  affected  by  the  winter 
storms.  No  njaterial  has  been  driven  into  the  anchorage,  and  in  some 
places  the  cuts  of  the  bucket  have  not  been  obliterated. 

Harbor  Bocks,  situated  130  yards  southwest  from  the  head  of  the 
north  breakwater,  and  near  the  southern  edge  of  the  dredged  channel^ 
are  a  serious  inconvenience  to  navigation,  as  vessels  entering  the  har- 
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bor  are  now  compelled  to  keep  farther  to  the  south  than  formerly. 
Their  removal  is  desirable.  They  are  estimated  to  contain  about  108 
tons  of  stone,  and  their  removal  to  cost  $648. 

It  is  proposed  to  apply  further  appropriations  to  continuing  the  im- 
provement under  the  approved  project,  as  delineated  in  the  map  accom- 
panying the  Annual  Report  of  the  Chief  of  Engineers  of  1881.  To  this 
end  $75,000  can  be  profitably  expended  during  the  fiscal  year  ending 
June  30,  1887,  which,  if  appropriated,  it  is  proposed  to  expend  as  fol- 
lows: 

To  place  20,000  tons  of  stone  in  south  bre«k water,  at  $2.15 $43,000  00 

To  remove  Harbor  Rocks,  108  tons,  at  |6 648  00 

To  enlarge  the  basin  to  9  acres,  by  dredging  80,000  cubic  yards,  at  30  cents.  24, 000  00 

Eogineeriug  and  contingencies ; 7,  ;^2  00 

Total 75,000  00 

This  work  is  located  in  the  collection  district  of  Plymouth,  Mass.  The  nearest  port 
of  entry  is  Plymouth.  The  nearest  light-house  is  Minot's  Ledge  Light,  distant  about 
5  miles. 

Money  statement. 

Amount  appropriated  by  act  approved  July  5,  1884 $10, 000  00 

July  1, 1H85,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 9,608  54 

July  1,  1885,  amount  available 391  46 

(Amount  (estimated)  required  for  completion  of  existing  project 252,500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    75, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


B4. 

IMPROVEMENT  OF  BOSTON  HARBOR.  MASSACHUSETTS. 

The  improvements  in  this  harbor  undertaken  by  the  General  Govern- 
ment since  1866  were  projected  from  time  to  time  as  the  interests  and 
necessities  of  the  harbor  demanded,  being  in  general  conformity  with 
the  recommendations  of  the  United  States  Commissioners,  whose  labors 
terminated  with  that  year.  The  objects  of  these  improvements  have 
been — 

(1)  -The  preservation  of  the  islands  and  headlands  by  permanent  sea- 
walls or  aprons  and  jetties  of  rubble-stone,  for  the  purpose  of  protecting 
the  channels  against  encroachment,  controlling  the  resultant  tidal  scour, 
and  securing  shelter  to  vessels  in  roadsteads. 

(2)  The  widening,  straightening,  and  deepening  of  the  main  ship- 
channel  by  dredging,  and  the  removal  of  dangerous  sunken  rocks, 
thereby  securing  a  channel  of  not  less  than  600  feet  in  width,  with  a 
depth  of  23  feet  at  mean  low  water. 

(3)  The  widening,  deepening,  and  straightening  of  the  channel  in 
Hingham  Harbor,  and  the  removal  of  sunken  ledges,  for  a  width  of  100 
feet  and  dei)th  of  8  feet  at  mean  low  water. 

(4)  The  opening  of  a  channel  at  the  mouth  of  the  Mystic  River  for  a 
width  of  400  feet  and  depth  of  23  feet  at  mean  low  water. 

(5)  The  widening,  deepening,  and  straightening  of  the  channel  from 
the  mouth  of  Charles  River  up  to  the  dam  at  the  head  of  tide- water,  as 
follows : 

(a)  From  its  mouth  up  to  Western  Avenue  Bridge  for  a  width  of  200 
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feet  aud  minimum  depth  of  7  feet  at  mean  low  water,  or  about  17  feet 
at  mean  high  water. 

{h)  From  Western  Avenue  Bridge  up  to  Market  Street  Bridge  for  a 
width  of  80  feet  and  minimum  depth  of  0  feet  at  mean  low  water,  or 
about  16  feet  at  mean  high  water. 

(c)  From  Market  Street  Bridge  up  to  the  dam  at  the  head  of  tide- 
water for  a  width  of  60  feet  and  minimum  depth  of  2  feet  at  mean  low 
water. 

(6)  The  widening  and  deepening  of  the  channel  leading  up  from  the 
harbor  to  Nantasket  Beach  wharves  for  a  minimum  width  of  100  feet 
and  depth  of  9^  feet  at  mean  low  water. 

(7)  The  removal  of  sunken  rocks  and  ledges  endangering  navigation 
in  the  main  channel,  its  borders  and  approaches. 

In  furtherance  of  this  project  $1,607,500  have  been  appropriated  by 
Congress,  as  follows : 

By  acts  from  March  2,  1867,  to  March  3,  1879 $1,331,000 

By  act  of  June  14,  IfcWO  ($:J0,000  to  be  expended  in  Boston  Harbor; 
$22,500  at  the  mouth  of  Charles  River,  in  said  harbor,  and  up  to  Water- 
town  ;  $17,500  at  the  month  of  the  Mystic  River,  in  said  harbor,  and 

15,000  from  said  harbor  to  Nantasket  Beach) 75,000 

By  act  of  March  3,  1881  ($40,000  to  be  expended  in  said  harbor  ;  $35,000 
at  the  mouth  of  Charles  River,  in  said  harbor,  and  up  to  Watertown : 
$20,uOO  in  said  harbor,  at  month  of  Mystic  River,  and  $5,000  from  said 

harbor  to  Nantasket  Beach) 100,000 

By  act  passed  Angust  2,  1882,  for  completing  improvement 96, 500 

By  actof  July  5,  1^84 5,000 

Total 1,607,500 

The  total  amount  expended  to  June  30,  1884,  was  $1,571,087.77. 

By  aid  of  these  appropriations  permanent  sea-walls  have  been  built 
at  tiie  various  islands  and  headlands  in  the  harbor,  and  rubble-stone 
has  been  spread  in  apron  in  front  of  walls  and  at  their  junctions  with 
shore  banks.  These  have  been  repaired  from  time  to  time,  protecting 
the  islands  against  sea  encroachment,  and  furnishing  shelter  for  vessels 
in  the  roadsteads.  The  channels  of  the  harbor  and  its  tributaries  have 
been  much  improved  by  dredging,  and  many  surveys  and  examinations 
Lave  been  made. 

I.— BOSTON   HARBOR   (PROPER). 

During  the  fiscal  year  ending  June  30, 1885,  the  following  work  has 
been  done  for  the  improvement  of  this  harbor: 

(1)  Repair  and  extefmon  of  seawalls,  aprons,  and  jetties, — (a)  LovelVs 
Island. — The  rubble-stone  apron  for  the  protection  of  the  eastern  shore, 
south  of  the  eastern  sea-wall,  was  completed,  836  linear  feet,  with  an 
average  width  of  30  feet,  and  three  jetties  of  an  average  length  of  30 
feet  being  constructed.  For  this  purpose  4,687  tons  of  granite  grout 
were  placed  in  iK>sition. 

The  apron  for  the  protection  of  the  western  shore  was  reconstructed 
for  a  distance  of  457  feet,  its  width  and  height  being  increased.  It  was 
extended  for  a  distance  of  340  feet,  and  two  jetties  were  added.  For 
this  purpose  2,400  tons  of  granite  grout  were  placed  in  position. 

(b)  Rainsford  Island. — The  repairs  and  partial  reconstruction  of  the 
sea-wall  which  protects  the  northern  portion  of  the  island  were  com- 
pleted.   The  following  work  was  done,  viz  : 

The  dry-wall  at  the  southern  end,  having  an  average  height  of  lOJ 
feet,  was  rebuilt  for  a  distance  of  44  feet  and  partly  rebuilt  for  a  dis- 
tance of  33  feet ;  428  feet  of  rubble-stone  apron  were  spread  in  front  of 
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it  and  at  its  junction  with  the  shore;  two  short  jetties  were  bailt,  and 
the  apron  in  front  of  the  middle  portion  of  the  wall  was  strengthened 
for  a  distance  of  456  feet  by  the  addition  of  100  tons  of  granite  groat. 
The  backfilling  was  releveled  with  shingle  and  gravel  for  a  distance  of 
768  feet,  and  .642  square  yards  of  granite  paving  were  relaid  thereon. 

(c)  Oeorg^^s  Island. — The  sea-wall  was  repaired  and  the  granite  pav- 
ing behind  it  was  relaid  for  a  distance  of  150  feet.  The  rubble-stone 
apron  which  protects  a  portion  of  the  southeastern  shore  was  strength- 
ened by  the  addition  of  140  tons  of  granite  grout,  and  the  apron  at  the 
northern  end  of  the  sea-wall  was  re-enforced  with  additional  stone  and 
extended  about  400  feet.  The  amount  of  stone  placed  in  apron  was 
1,167  tons. 

(d)  Deer  Island. — During  the  fall  of  1884  the  most  necessary  repairs 
were  made  to  the  sea-wall  at  the  north  head. 

(2)  Hydrographic  survey  of  a  portion  of  the  lower  harbor. — This  sur- 
vey was  authorized  by  Department  letter  of  August  6, 1884.  It  is  to 
include  portions  of  the  main  ship-channel  south  of  Boston  Light,  Brews- 
ter Bar  and  its  slopes,  the  Narrows,  Nix's  Mate  Bar,  and  the  flats  west 
of  LovelPs  Island. 

The  surveying  party  was  organized  and  placed  in  the  field  on  May 
29,  .1885.  It  has  been  principally  engaged  in  selecting  triangulation 
points  and  erecting  monuments  over  them ;  in  establishing  polygonal 
systems  around  the  islands  in  the  Narrows ;  in  the  measurement  of  lines 
and  angles;  in  leveling  on  the  lines  of  mean  high  and  low  water  on 
Gallop's  and  Lovell's  islands;  in  the  measurement  of  offsets  from  these 
lines  to  the  sea-walls,  aprons,  and  jetties ;  in  making  soundings  and  in 
establishing  ranges  therefor.  It  is  estimated  that  about  one-fifth  of  the 
field-work  projected  has  been  done. 

All  the  work  during  the  fiscal  year  was  done  by  hired  labor  and  with 
materials  purchased  in  the  open  market. 

The  works  of  preservation  in  this  harbor,  being  massive  sea-walls  and 
aprons  and  jetties  of  rubble-stone,  are  of  a  permanent  character.  Mod- 
erate expenditures,  however,  are  annually  required  for  the  repair  of 
injuries  inflicted  by  storms  or  the  continued  wear  of  the  sea.  The  con- 
dition and  needs  of  these  works  at  the  present  time  are  as  follows : 

(a)  Point  Allerton.^This  sea-wall  was  completed  in  1873.  It  is  1,202 
feet  in  length.  Its  concrete  foundation,  for  a  distance  of  1,006  feet,  is 
protected  by  an  apron  and  eight  jetties  of  granite  grout.  The  work  is 
in  good  condition,  but  some  of  the  joints  of  the  wall  require  repointing. 

An  inspection  of  this  point  and  the  adjoining  shores  was  made  in 
June,  1885.  A  slide  of  the  grass-covered  shore-bank  has  occurred  about 
120  feet  west  of  -the  western  end  of  the  sea-wall,  and  the  bank  has  been 
abraded  for  a  width  of  about  2  feet  and  a  length  of  from  50  to  70  feet 
on  each  side  of  a  light  bulkhead  built  by  private  parties  in  1883  for  the 
protection  of  the  shore.  (See  drawing  transmitted  to  the  Department 
with  my  letter  of  January  21,  1884.)  The  lines  of  mean  high  and  low 
water  and  the  base  and  crest  lines  of  the  bank  west  of  the  sea- wail  are 
unchanged,  except  as  above  mentioned,  and  Rocky  Beach  shows  no 
signs  of  abrasion.  At  present  no  protection  of  the  shore  for  the  pur- 
poses of  harbor  preservation  is  regarded  as  necessary. 

(b)  Oreat  Brewster-  Island. — ^This  wall  was  completed  in  1869.  It  is 
2,8i0  feet  in  length.    It  is  in  fair  condition. 

As  stated  in  last  year's  report,  the  stones  forming  the  southeast  an- 
gle of  this  wall  have  been  cracked  and  started  from  their  beds  by  the 
waves.  During  the  past  year  this  injurious  action  has  continued,  a 
portion  of  the  face  of  one  stone  ha\ing  been  torn  out  from  the  wall. 
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Dnring  the  coming  year  this  corner  should  be  rebuilt,  the  wall  should 
be  repointed  throtLghout,  and  about  300  linear  feet  of  the  coping  course 
should  be  reset.    The  cost  of  this  work  is  estimated  at  $3,000. 

{c)  LavelVs  Island, — ^The  northern  sea-wall  was  completed  in  1843.  It 
is  750  feet  long.  This  wall  is  in  fair  condition.  In  1878  the  most  ex- 
posed portion  was  reconstructed  with  an  increased  width  and  height, 
and  its  foundation  was  protected  by  a  rubble-stoue  apron. 

The  eastern  sea-wall  was  completed  in  1869.  It  is  800  feet  in  length. 
It  is  in  excellent  condition. 

The  eastern  shore  is  well  protected  by  an  apron  of  rubble-stone  1,440 
feet  long,  built  between  the  northern  and  eastern  sea-walls  in  1883,  by 
the  eastern  sea-wall,  and  by  an  apron  1,330  feet  long,  and  five  jetties 
south  of  the  eastern  wall. 

The  western  shore,  south  of  the  western  end  of  the  northern  wall,  is 
protected  by  a  rubble-stone  apron  built  in  1873,  and  reconstructed  and 
extended  during  the  past  year,  with  increased  width  and  height.  Its 
length  is  975  feet. 

The  aprons  and  jetties  recently  constructed  on  this  island,  especially 
those  on  the  eastern  shore,  have  effectively  protected  the  crest  and  col- 
lected large  quantities  of  sand,  gravel, *and  shingle. 

Id)  OaUop^s  Island, — This  sea-wall  was  completed  in  1871.  It  is 
1,785^  feet  in  length.  Its  foundation  is  protected  bj-  an  apron  of  rub- 
ble-stone and  nine  jetties.  In  1874  this  apron  was  1,655  feet  in  length. 
It  has  since  been  extended  along  the  wall  and  beyond  its  western  end, 
and  in  1883  along  the  northern  t^hore  of  the  eastern  end  of  the  island. 
The  total  length  of  the  apron  is  3,050  feet,  and  fifteen  jetties  project 
from  it. 

The  apron- work  and  jetties  recently  constructed  on  the  northern  shore 
l^ave  collected  material  which  would  otherwise  have  been  deposited  on 
the  eastern  end  of  the  island,  and  further  extended  it  into  deep  water 
to  the  detriment  of  navigation.  During  the  past  year  this  point  has 
not  extended.  The  low- water  line  is  about  the  same  a«  in  1884,  and  the 
high-water  line  has  fallen  back  about  15  feet.  These  works  of  preserv- 
ation are  in  good  condition.  The  wall  needs  some  repointing,  which  is 
estimated  to  cost  $400. 

(e)  Georges  Island. — This  sea-wall  was  completed  about  1835,  and 
was  designed  for  the  protection  of  the  site  of  Fort  Warren.  It  stands, 
however,  in  very  important  relations  to  the  preservation  of  the  main 
ship  channel.    It  is  2,150  feet  in  length.     It  is  in  good  condition. 

A  portion  of  the  southeastern  shore  of  the  island  is  protected  by  an 
apron  of  rubble-stone,  built  during  the  construction  of  the  fort,  and 
there  is  a  similar  apron  at  the  northern  end  of  the  sea-wall  next  the 
main  ship-channel.  These  aprons  are  in  good  condition,  having  been 
strengthened  and  extended  during  the  past  year. 

(/)  Rainsford  Island, — The  sea-wall  which  protects  the  north  head 
of  this  island  was  completed  in  1840.    It  is  1,500  feet  in  length. 

The  wall  is  in  good  condition,  extensive  repairs  having  been  made 
daring  the  past  year. 

(g)  Long  Island. — The  sea-wall  for  the  protection  of  the  north  head 
of  this  island  was  complete<l  in  1874.  It  is  2,081^  feet  in  length.  Its 
fonodation  is  protected  by  a  rubble-stone  apron,  originally  975  feet  in 
length,  and  ten  stone  jetties,  which  were  also  completed  in  1874.  The 
front  and  ends  of  the  wall  are  further  protected  by  aprons,  which  were 
completed  in  1883.  All  the  aprons  aggregate  1,375  feet  in  length.  The 
wall  and  aprons  are  in  good  condition,  but  the  former  need  repointing. 
The  estimated  cost  is  $400. 
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{h)  Beet*  Island. — Three  walls  protect  the  prominent  heads  of  this 
island.  The  one  at  the  north  head  is  1,740  feet,  that  at  the  middle 
head  840  feet,  and  that  ab  the  south  head  380  feet  in  length.  They 
were  built  under  appropriations  made  in  1827,  and  rebuilt,  using  old 
materials,  between  1865  and  1869.  These  walls  are  imperfect  and  in 
poor  condition;  but  since  the  material  is  unfit  for  first-class  masonry, 
extensive  repairs,  involving  reconstruction,  are  not  recommended. 
Slight  repairs  were  made  in  1884,  and  are  again  needed  during  the 
present  season.  The  cost  will  not  exceed  $150,  which  will  be  paid  out 
of  funds  now  available  for  Boston  Harbor. 

(i)  Castle  Island. — This  wall  was  completed  about  1835.  It  was  de- 
signed for  the  protection  of  the  site  of  Fort  Independence.  It  stands, 
however,  in  very  important  relations  to  the  main  ship-channel.  Its 
length  is  3,300  feet.  It  is  generally  in  good  condition,  but  requires 
repairs.    The  estimated  cost  is  $350. 

A  portion  of  the  southeastern  shore  is  protected  by  300  feet  of  riprap, 
which  is  in  good  condition. 

A  detailed  description  and  history  of  most  of  these  walls  will  be  found 
in  the  Report  of  the  Chief  of  Engineers  for  1876,  Part  I,  page  169. 

As  regards  the  improvement  of  the  navigable  capacity  of  Boston 
Harbor,  I  respectfully  submit  the  following  remarks  and  recommenda- 
tions : 

1.  LOWER  HiiRBOR. 

(I)  The  further  improvement  of  the  entrance  to  Boston  Harbor  by 
the  amelioration  of  Broad  Sound  Channel  or  the  Narrows,  or  by  widen- 
ing and  deepening  the  new  channel  between  Nix's  Mate  and  Long  Is- 
land Head,  will  be  the  subject  of  study  when  the  survey  now  in  progress 
is  completed.  Until  then  no  recommendations  for  works  of  improve- 
ment can  be  submitted.  The  general  features  of  the  problem  to  be  in- 
vestigated are  fully  set  forth  in  my  annual  report  for  last  year,  to  which 
I  respectfully  refer. 

It  is  desirable  that  the  survey  above  mentioned  should  be  extended 
so  as  to  include  the  Broad  Sound  Channel  and  itsborders.  Great  Brews- 
ter Island,  and  the  adjacent  waters  and  the  shore  lines  between  Point 
Allerton  and  Windmill  Point  in  the  town  of  Hull.  Permanent  sta- 
tions should  also  be  established  to  facilitate  the  investigation  of  changes 
in  the  form  of  Eocky  Beach  and  its  slopes  and  as  a  basis  for  compara- 
tive surveys  in  the  future.  The  estimated  cost  of  this  extension  of  the 
survey  is  $1,000. 

2.  UPPER  HARBOR. 

I  respectfully  renew  the  recommendation  made  in  my  last  two  annual 
reports  that  the  main  ship  channel  at  the  Upper  and  Lower  Middle  be 
widened  to  a  minimum  width  ot  800  feet,  in  conformity  with  a  general 
project  for  increasing  the  width  to  1,000  feet  in  the  future.  This  re- 
quires the  removal  of  189,900  cubic  yards,  measured  in  place.  The  es- 
timated cost  is  $128,000. 

There  is  a  practical  reason  why  this  work  should  be  executed  at  the 
present  time  if  it  is  ever  to  be  undertaken.  The  Commonwealth  of 
Massachusetts  is  now  engaged  in  tilling  in  the  South  Boston  Fiats,  a 
work  of  the  highest  importance  in  the  improvement  of  the  np(>er  har- 
bor. The  close  proximity  of  these  flats  to  the  main  ship  channel  makes 
them  a  convenient  and  economical  place  of  deposit  for  the  dredged  ma- 
terial. The  cost  of  dredging  in  the  upper  harbor  is  gi-eatly  enhanced 
by  the  difficulty  and  expense  of  disposing  of  the  dredged  material.    If 
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the  proposed  dredging  is  uudertakeu  at  the  present  time  there  will  be  a 
great  saving  of  expense  to  the  United  States,  and  a  work  which,  from 
its  importance  in  connection  with  the  main  ship-channel,  the  General 
Government  might  have  been  reasonably  expected  to  execute,  but 
which  is  now  being  carried  on  by  the  State,  will  be  cheapened  and  en- 
•conraged. 

It  is  desirable  that  the  fnll  amount  recommended  be  appropriated  at 
once;  indeed,  the  estimate  is  based  upon  the  supposition  that  it  is  to 
be  so  ap[>ropriated.  The  work  cannot  be  economically  accomplished 
unless  the  contracts  for  dredging  provide  for  the  removable  of  large 
quantities.  Kesponsible  parties,  provided  with  the  best  machinery,  will 
not  otherwise  undertake  the  work,  and  low  rates  cannot  be  obtained. 

The  following  estimates  of  the  cost  of  this  w^ork,  on  the  supposition 
of  one,  two,  three,  four,  or  five  equal  a])propriatious,  are  based  on  prices 
actually  obtained  for  dredging  in  this  harbor: 

Number.  !  ^?«^*    ,  Total  cost 


One  appropriation '  $12'',000  $128,000 

Two  equal  appropriations !  67.000  134,000 

Tbree  equal  appropriationa I  47,200  141,600 

Foar  equal  appropriations i  37,500  '  150,000 

Five  equal  appropriationa 82,000  i  160,000 

The  circumstances  which  make  this  improvement  immediately  desir- 
able were  fully  set  forth  in  my  annual  report  of  last  year,  to  which  I 
respectfully  refer.  Occurrences  during  the  past  year  still  further  indi- 
<5ate  its  necessity.  A  number  of  vessels  are  reported  to  have  grounded 
in  this  part  of  the  channel,  and  in  two  cases  considerable  injury  re- 
sulted from  striking  hard  bottom.  In  some  cases,  especially  tho^e  of 
the  English  steamers  Scythia,  of  the  Ounard  line,  and  Palestine,  of  the 
Allen  line,  it  was  found  possible  to  locate  approximately  the  points  of 
striking.  They  seem  to  have  passed  close  to  the  northern  edge  of  the 
channel  to  avoid  collision  with  other  vessels.  The  23  foot  contour  on 
this  side  of  the  channel  is  irregularly  curved  and  iudented.  Spur- 
shaped  projections  are  frequent,  and  on  the  largest  of  these  the  steam- 
ers above  mentioned  are  believed  to  have  struck  hard  bottom.  Not  only 
on  this  spur  but  all  along  the  southern  and  southwestern  slopes  of 
the  Lower  Middle,  rock  underlies  the  sand-covered  clay  and  frequently 
crops  out  of  it.  The  removal  of  these  spurs  forms  a  part  of  the  gen- 
eral project  for  enlarging  the  channel  at  the  Upper  and  Lower.  Middle  to 
a  width  of  1,000  feet  and  a  depth  of  23  feet  at  mean  low  water. 

The  cost  of  this  part  of  the  projected  improvement  cannot  be  esti- 
mated until  a  close  survey  has  been  made  of  a  part  of  the  main  ship- 
channel  south  and  southwest  of  the  Lower  Middle.  Such  a  survey,  in- 
cluding borings,  examination  by  a  diver,  and  sweeping,  is  estimated  to 
cost  $1,200,  and  the  appropriation  of  that  sum  for  this  purpose  is  re- 
spectfully recommended. 

II. — CHARLES  RIVER. 

The  project  for  the  improvement  of  this  river  is  based  on  surveys  made 
in  1879  and  1880,  extending  from  its  mouth  up  to  the  head  of  tile- water 
at  Watertown,  a  distance  of  about  9f  miles.  It  consists  in  straightening, 
widening,  and  deepening  the  channel;  first,  from  its  mouth  up  to  the 
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Western  Avenue  Bridg^e  (a  distance  of  about  4  J  miles),  so  that  there  shall 
be  a  minimum  depth  of  7  feet  at  mean  low  water,  with  a  width  of  200  feet; 
second,  from  Western  Avenue  Bridge  to  Market  Street  Bridge  (ao  ad- 
ditional distance  of  3^  miles),  so  that  there  shall  be  a  minimum  depth  of 
6  feet  at  mean  low  water,  with  a  least  width  of  80  feet;  and,  third,  from 
Market  Street  Bridge  up  to  the  dam  at  the  head  of  tide- water  (an  ad- 
ditional distance  of  about  If  miles),  so  that  there  shall  be  a  depth  of  2 
feet  at  mean  low  water,  with  a  width  of  60  feet. 

The  estimated  cost  of  this  improvement,  as  revised  in  1881  for  reasons 
stated  in  my  annual  report  of  last  year,  wa«  $125,000. 

The  following  amounts  were  specially  appropriated  for  the  improve- 
ment of  this  river,  viz: 

By  act  of  June  14, 1880 $22,500  00 

By  act  of  March  3, 1881 35,000  00 

Total 57,500  00 

The  total  amount  expended  to  June  30, 1884,  is 54,166  35 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1885. 

Under  a  contract  made  August  27, 1880,  with  Messrs.  Moore  &  Wright, 
of  Portland,  Me.,  50,498J  cubic  yards  were  dredged  below  Brookline 
Bridge,  at  a  cost  of  39  cents  per  cubic  yard,  measured  in  scows. 

Under  a  contract  made  June  14,  1881,  with  the  Eastern  Dredgirfg 
Company,  of  Portland,  Me.,  12,500  cubic  yards  were  dredged,  at  a  cost 
of  37  cents  per  cubic  yard,  measured  in  place,  thereby  completing  the 
improvement  as  far  up  as  Western  Avenue  Bridge,  a  distance  of  about 
4iJ  miles  from  the  river's  mouth.  This  contract  called  for  the  removal 
of  100,000  cubic  yards,  measured  in  place.  Dredging  was  commenced 
above  Western  Avenue  Bridge,  but  before  much  progress  had  been 
made  the  work  was  abandoned  by  the  contractors,  and  the  contract  was 
annulled  by  the  Department  on  July  22,  1882,  the  letained  percentage 
being  declared  forfeited.  Proposals  for  the  completion  of  this  work 
were  subsequently  invited  by  my  predecessor  on  two  separate  occasions, 
but  all  bids  were  rejected,  the  prices  being  considered  excessive. 

Under  the  appropriations  made  by  the  act  of  August  2,  1882,  for  the 
improvement  of  Boston  Harbor,  the  sum  of  $67,500  was  recommended 
l>y  my  predecessor  to  be  applied  to  the  completion  of  the  improvement 
of  this  river.  Proposals  were  invited  on  August  31,  1882,  for  dredging 
from  Market  Street  Bridge  to  Watertowu  Bridge,  but  no  favorable  bids 
were  obtained. 

In  view  of  the  fact  that  no  appropriation  was  made  in  1883,  the 
above  sum,  recommended  by  ray  i)redecesaor  to  be  applied  to  the  im- 
provement of  the  Charles  River,  was  set  aside,  by  authority  of  the  De- 
partment, for  the  works  of  preservation  and  improvement  in  Boston 
Harbor  proper. 

Contract  was  entered  into  on  May  22,  1883,  with  Mr.  John  McDer- 
mott,  of  Cohoes,  N.  Y.  (he  being  the  lowest  bidder),  for  the  removal  of 
42,000  cubic  yards,  from  a  i)oint  near  Stickney's  Wharf,  above  Western 
Avenue  Bridge,  up  to  the  wlinrf  of  the  Brighton  Abattoir. 

This  dredging  was  completed  on  June  7,- 1884.  The  work  was  only 
carried  up  to  the  Arsenal  Street  Bridge,  as  the  draws  and  piers  of  this 
bridge  do  not  conform  to  the  channel  projected  above  it.  The  contract 
was  modified  to  conform  to  this  change  on  May  16, 1884,  by  authority 
of  the  War  Department.  The  total  quantity  of  material  removed  under 
this  contract  is  57,031^  cubic  yards,  measured  in  scows.  The  channel  has 
been  widened  and  deepened  thereby  from  a  point  opposite  Stickney's 
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Wharf,  in  Cambridge,  up  to  Arsenal  Street  Bridge,  a  distance  of  If 
miles,  so  that  its  minimam  width  is  now  80  feet  in  the  straight  parts 
and  100  feet  at  turns,  and  its  minimum  depth  is  6  feet  at  mean  low 
water. 

The  total  quantity  of  material  removed  from  the  channel  from  1880 
to  1884,  inclusive,  is  127,971  cubic  yards,  measured  in  scows.  Thereby 
the  projected  improvement  has  been  completed  from  the  mouth  of  the 
river  up  to  Arsenal  Street  Bridge,  a  distance  of  7J  miles.  A  sketch 
indicating  the  improvements  completed  and  projected  is  published  im 
the  Annual  Report  of  the  Chief  of  Engineers  for  1884." 
•  This  improvement,  as  far  as  completed,  is  not  regarded  as  an  impor- 
tant benefit  to  commerce,  for  reasons  fully  stated  in  my  Annual  Report 
of  last  year. 

To  complete  the  improvement  to  the  head  of  tide-water,  in  accord- 
ance with  the  existing  project,  will,  at  present  rates,  require  the  expend- 
iture of  $116,000. 

The  amount  recommended  for  expenditure  for  Boston  Harbor  during 
the  fiscal  year  ending  June  30,  1887,  is  as  follows : 

For  wideoiog  and  deepening  main  ship-channel  at  Upper  and  Lower  Middle.  |]^,  000 

For  perservation  and  repair  of  sea-walls 4,300 

For  hiydrographic  surveys 2,200 

For  engineering  and  contingencies , 10, 500 

Total 145,000 

The  amount  of  funds  on  hand  now  unallotted  and  available  for  the 
above  expenditures  is  $5,000,  leaving  $140,000  to  be  appropriated. 

No  appropriation  for  continuing  the  improvement-  of  the  Charles 
Kiver  is  recommended  ;  but  the  sum  of  $50,000  can  be  expended  to  ad- 
vantage during  the  fiscal  year  ending  June  30,  1887,  in  furtherance  of 
the  existing  project,  provided  the  draws  of  the  two  bridges  on  the  part 
of  the  river  to  be  improved  are  rebuilt  so  as  to  conform  to  the  projected 
channel. 

The  several  works  completed  and  projected  for  the  iiiiprovenient  of  this  harbor  are 
located  in  the  collection  district  of  Boston  and  Charlestown.  Boston  Im  the  port  of 
entry. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30,  1885,  have  been  furnished  by  the  United  States  collector  of 
customs. 

Money  statement. 

July  1,  1884,  anioant  available |31,412  23 

Amount  appropriated  by  act  approved  Jnly  5, 1884 5, 000  00 

36,412  23 
July  1,  1B85,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 ". $19,841  12 

July  1,  1885,  outstanding  liabilities 8,042  12 

27,883  24 

July  1,  1883,  amount  available 8,528  99 

r  Amount  (estimated)  required  for  completion  of  existing  project 190, 000  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  er  ding  June  30, 1887  190, 000  00 
}  Submitted  in  compliance  witb  requirements  of  section  2  of  river  and 
1     harbor  acts  of  lt66  and  1867. 
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COMMERCIAL  STATISTICS. 

CusTOM-HousK,  Boston,  Mass., 

Collector's  Office^  July  --iS,  1886. 
Sir  :  The  record  of  transactions  for  the  fiscal  year  ending  June  30,  1885,  for  official 
use,  has  ju8t  been  completed,  and  in  compliance  with  your  request  of  May  t27,  I  iu- 
close  a  statement  of  the  special  transactions  yon  desire. 
Yours,  respectfully, 

R.  WOKTHINGTON, 

Collector. 
Maj.  CiiARLRS  W.  Raymond, 

Engineer  Corps,  U.  S.  A. 

TRANSACTIONS  OF   COMMERCE    AND    NAVIGATION  AT    THE   PORT  OF   BOSTON    DURING 
THE  FISCAL  YEAR  ENDING  JUNE  30,    1885. 

Importations : 

Merchandise  $53,445,t»l  00 

Coin  and  bullion 13U,  185  00 

Domestic  exportations : 

Merchandise 61,378,633  00 

Coin  and  bullion 200  00 

Foreign  exportations  (re-exports): 

Merchandise 620,808  00 

Coin  and  bullion 1,500  00 

Vessels  arrived  from  foreign  ports: 

Number 2,472 

Tonnage 1,152,415 

Vessels  cleared  for  foreign  ports  : 

Number 2,269 

Tonnage 975,495 

Total  customs  collections : 

From  all  sonrces $119,730,908  12 

Hospital  dues  included  in  above 6,675  53. 


B5. 

IMPROVEMENT  OF  PLYMOUTH  HARBOR,  MASSACHUSETTS. 

The  object  of  this  iniprovement  is  to  protect  the  harbor  by  the  pres- 
ervation of  Long  Beach,  and  to  deepen  and  widen  the  channels  of  ap- 
proach to  the  wharves  of  Plymouth. 

Previous  to  the  year  1875  the  work  done  in  this  harbor  was  for  the 
preservation  and  strengthening  of  Long  Beach.  An  account  of  the  va- 
rious devices  employed  for  this  purpose  is  given  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1877.  This  work,  from  its  nature,  cannot 
be  considered  completed  and  permanent,  small  annual  expenditures  be- 
ing necessary  to  keep  it  in  repair.  Such  expenditures  have  been  made 
for  many  years,  amounting,  from  1824  to  1884,  to  $112,916.89. 

Before  improvement,  the  channel  to  the  wharves  was  about  6  inches 
deep  at  mean  low  water. 

The  project  for  the  improvement  of  the  main  channel  was  adopted  in 
1875.  It  provided  for  straightening  the  channel,  and  giving  it  a  width 
of  100  feet  and  a  depth  of  6  feet  at  mean  low  water.  This  project  was 
modified  in  1877  so  as  to  include  the  excavation  of  a  basin  150  feet 
wide  and  8  feet  deep  in  front  of  the  city  wharves. 

The  original  estimate  of  cost  of  the  modified  project  of  1877  was 
$41,500. 

The  existing  project  for  improvement  was  adopted  in  1884.  It  con- 
templates dredging  the  channel  to  a  depth  of  9  feet  at  mean  low  water,, 
widening  it  to  150  ^et,  and  rounding  offits  junctions  with  the  main  ship* 
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chaoDel  aud  basiu.  It  requires  the  excavation  of  81,000  cubic  yards 
(scow  measurement),  and  was  estimated  to  cost  $27,000.  Owing  to  the 
unusually  low  price  of  the  dredging  already  executed,  the  total  cost  of 
the  improvement,  under  the  existing  project,  is  now  estimated  at  $22,500. 
From  1866  to  the  present  time  there  has  been  allotted  and  appropri- 
ated by  Congress  $108,800,  as  follows  : 

Amount  allotted  in  1866 from  appropriations  made  July  2, 1864,  for  harbors 

on  the  Atlantic  coast !^,3(K> 

Amount  allotted  uuder  act  of  July  25,  18C8 7,500 

By  river  and  harbor  act  of  July  11, 1870 10,000 

By  river  and  harbor  actofMarch3, 1871 10,000 

By  river  and  harbor  act  of  June  10, 1872 2, 500 

By  river  and  harbor  act  of  March  3, 1873 3, 000 

By  river  and  harbor  act  of  June  2:3, 1874 5,000 

By  river  and  harbor  act  of  March  3,1875 10,000 

By  river  and  harbor  act  of  June  18,  1878 5, 000 

By  river  and  harbor  act  of  March  3, 1879 3, 500 

By  river  and  harbor  act  of  June  14,  18»0 10,000 

By  river  and  harbor  act  of  March  3, 1881 10,000 

By  riverand  harbor  act  of  August  2, 1882 14,000 

By  river  and  harbor  act  of  July  5,  1884 10, 000 

Total 108,800 

EXPENDED  TO  JVNE  30,  1884. 

For  beach  protection  and  superintendence $70,329  75 

Fordredging 28,419  16 

Total 98,748  91 

Daring  the  fiscal  year  ending  Jane  30,  1885,  the  following  work  has 
been  done: 

Under  contract  of  September  27, 1884,  with  Mr.  George  E.  Ranyan, 
of  Boston,  Mass.,  36,426  cubic  yards,  scow  measarement,  were  removed 
by  dredging.  The  channel  formerly  dredged  to  a  width  of  100  feet  and 
a  depth  of  6  feet  at  mean  low  water  has  thereby  been  deepened  to  9  feet 
for  a  least  width  of  90  feet,  with  increased  width  at  its  junctions  with 
the  main  ship-channel  and  the  basin  in  front  of  the  wharves. 

The  work  of  protecting  Long  Beach  has,  since  1870,  been  mainly  con- 
fined to  the  restoration  of  its  northern  extremity,  within  2,000  feet  of  the 
beacon,  and  has  resulted  in  the  re  formation  of  about  200,000  cubic 
yards  of  sand,  the  growth  being  wholly  due  to  this  work. 

The  works  at  Long  Beach  are  in  good  condition  and  continue  to  pro- 
duce very  favorable  results.  The  slight  repairs  and  additions  needed 
are  already  provided  for,  and  will  be  made  during  the  present  season 
with  funds  now  on  hand.    The  cost  will  not  exceed  $1,000. 

IS^o  shoaling  has  been  observed  in  the  channel  dredged  during  the  past 
year.  Should  funds  be  provided,  it  is  proposed  to  continue  the  dredging 
so  as  to  complete  the  improvement  in  conformity  with  the  project  pro- 
X>08ed  in  my  letter  of  January  30, 1884.  This  will  require  the  excavation 
of  44,574  cubic  yards,  measured  in  scqws,  and  is  estimated  to  cost  $  13,500. 

The  dredging  of  the  basin  in  which  the  channel  terminates  toadepth 
eqaal  to  that  of  the  channel  is  much  desired.  This  basin  was  dredged 
to  a  depth  of  8  feet  at  mean  low  water  in  1881,  but  has  since  shoaled  so 
that  it  has  now  an  average  depth  of  only  about  7  feet. 

As  I  have  explained  in  my  letter  to  titie  Department  of  January  30, 
1884,  this  shoaling  was  principally  if  not  wholly  due  to  the  lowering  of 
Town  Brook,  and  as  the  brook  has  now  found  its  natural  bed,  no  further 
shoaling  from  this  cause  need  be  anticipated.    The  excavation  of  this- 
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basiu  to  a  depth  of  9  feet  at  mean  low  water  will  require  the  removal  of 
20,000  cubic  yards,  measured  in  scows,  and  is  estimated  to  cost  $6,O00. 
In  furtherance  of  the  project  above  mentioned,  I  recommend  the  fol- 
lowing appropriations,  which  can  be  expended  to  advantage  durini^  the 
fiscal  year  ending  June  30, 1887 : 

1.  For  the  repair  of  damage  by  storms  at  Long  Beach $500 

2.  For  widening  and  deepening  channel 13,500 

3.  For  deepening  basin 6, 000 

Total 20,000 

This  work  is  located  in  the  collection  district  of  Plymouth,  Mass.,  of  which  Ply- 
mouth is  the  port  of  entry.  The  nearest  light- houses  are  the  Plymouth  (Gurnet)  Lights, 
about  5  miles  from  the  city  of  Plymouth,  and  Duxbnry  Pier  Light,  distant  abont2 
miles. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30,  1885,  have  been  furnished  by  the  collector  of  customs  for  the 
port  of  Plymouth,  Mass. 

Money  statement, 

July  1,  1884,  amount  available $51  09 

Amount  appropriated  by  act  approved  July  5,  1884 10, 000  00 

10. 051  09 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 -■ 0,733  59 

July  1,  1885,  amount  available 3,317  50 

j  Amount  (estimated)  required  for  completion  of  existing  project iJO,  000  00 

j  Amountthatcan  be  profitably  expendedin  fiscal  year  ending  June  30, 1887    20, 000  00 
\  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


CusTOM-HousE,  Plymouth,  Mass., 

Collector's  Office,  June  30,  1885. 
Sir  :  I  have  the  honor  herewith  to  forward  to  you  a  report  of  receipts  and  disburse- 
ments of  revenue  at  this  port,  also  the  amount  of  merchandise  in  bond,  entrances 
and  clearances,  domestic  arrivals,  composition  of  cargoes,  number  of  arrivals  and  de- 
partures for  harbor  and  otherwise,  passengers  by  water,  and  property  benefit«d  by 
Government  works  at  this  port. 

Revenue : 

Collections  from  all  sources $18,329  10 

Disbursements 2, 015  00 

16,1)14  10 


Foreign  imports : 

Rivet-rods,  1,747,723  pounds t33,071  00 

Bar-iron,  676  tons 28,671  00 

Bassie  steel,  186  tons 4,046  00 

Culm  coal,  517  tons 468  00 

66,256  00 

Amount  in  bond : 
Rivet-rods,  6i 
Bar-iron,  624  tons  . 


Rivet-rods.  634,318  pounds,  l^^^i^^ $43,574  00 


Foreign  exports : 

Cordage,  65,661  pounds 5,377  00 
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D01£B3TIC  IMPORTS. 

Articles. 


513 


Tods. 


Coal 

Sorap-iron  — 

Lamoer 

Lime 

Brick 

rish 

Mackerel 

Salt 

Molding  sand 

Hay 

Granite 

Tar 

Miscellaneous 

Total  ... 


41,414 


DOMESTIC  EXPORTS. 


Wood 

8 

10 

2 

6 

50 

10 

600 

Nails 

700 

Fiah 

100 

Barrels - 

80 

Oravol 

4,000 
1,600 

Mf jfiu^iiimeoas u 

Total 

86 

7,030 

SUMMARY. 

Namberof  cargoes,  foreign  and  domestic 330 

Merchandise,  import  and  export  tons 48,444 

Arrivals  and  sailing  of  all  yessels  for  harbor  and  other  purposes A2, 208 

Number  of  passengers  by  steamers,  packets,  and  otherwise  by  water  arrival  and  departare....  44, 000 

GOVERNMENT  PROPERTY. 

The  same  as  per  last  report  except  the  ahandoning  of  Forts  Andrew  and  Standish. 

There  is  gain  in  the  mannfaoturing  industry,  its  standing  now  being  close  onto 
$3,500,000,  with  the  capital  at  the  same  figures  as  last  rejport,  and  an  increase  of 
banking  capital  to  $3,400,000.  All  the  above  commercial  interests  and  capital  re- 
ceives direot  benefit  from  the  improvements  and  protection  of  this  harbor  by  Govern- 
ment. 

SkiUfal  engineering  has  nowhere  been  more  saocessful  or  given 'greater  returns  for 
money  and  labor  expended  than  at  this  port,  and  should  the  future  prove  as  success- 
fill  as  the  past,  no  port  in  Massachusetts  Bay  (Boston  only  excepted)  will  be  better 
protected  or  show  better  facilities  for  commerce  and  all  its  attendant  interests  than 
the  port  of  Plymouth. 

Through  the  fostering  care  of  Government  and  the  improvement  of  deepening  the 
channels  it  has  already  become  a  noted  seaside  resort,  and  the  steadily-increasing 
number  of  passengers  by  steamer  from  Boston  and  elsewhere  that  are  daily  landed 
here  gives  sure  evidence  that  what  has  thus  far  been  accomplished  is  well  appreciated 
by  the  traveling  and  nleasure-seeking  public. 

Very  respectfully,  your  obedient  servant, 

Samuel  H.  Doten, 

Maj.  C.  W.  Raymond,  Collector  of  Customs. 

United  Statee  Engineers, 


B  6. 


IMPROVEMENT  OF  PROVINCETOWN  HARBOR,  MASSACHUSETTS. 

This  harbor  is  situated  at  the  extremity  of  Cape  Cod.    It  is  one  of  the 
most  important  harbors  of  refuge  on  the  Atlantic  coast,  the  entire  com- 
merce of  New  England  being  directly  benefited  by  its  maintenance. 
33b 
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In  addition  to  this  it  accommodates  a  large  fleet  of  Ashing  vessels  en- 
grged  in  its  principal  local  commerce.  It  is  easy  of  access,  and  com- 
pletely protected,  famishing  safe  anchorage  for  every  class  of  vessels. 
Its  permanency,  however,  depends  entirely  upon  the  maintenance  of 
th**  beaches  inclosing  it. 

The  project  for  its  improvement  was  adopted  in  1866,  and  modified  in 
1869, 1872,  and  1873.  It  consists  in  the  constrnction  of  bulkheads  of 
wood  and  stone,  jetties  of  wood  and  brush,  dikes,  catch-sand  fences, 
and  the  extensive  planting  of  beach  grass,  the  object  being  the  preser- 
vation of  the  beaches.  A  full  history  of  these  improvements  will  be 
found  in  the  Annual  Reports  of  the  Chief  of  Engineers  for  1876  and 
1879. 

Since  the  resumption  of  work  in  1866,  $136,478.44  have  been  appro- 
priated and  allotted  by  Congress  to  this  harbor,  as  follows: 

Amount  allotted,  1H6G,  from  appropriation  made  for  harbors  on  the  At- 
lantic coast  by  act  of  June  28,  1864  (see  report  of  Chief  of  Engineers  for 

1866) $30,000  00 

Amount  appropriated  by  act  of  June  23,  1866 43,068  44 

Amount  appropriated  by  act  of  July  28,  1866 8,000  00 

Amount  allotted  from  appropriation  for  rivers  and  harbors  by  act  of  April 

10,  1869 8,910  00 

Amount  appropriated  by  act  of  March  3,  1871 6, 000  00 

Amount  appropriated  by  act  of  June  10, 1872 5,000  00 

Amount  appropriated  by  act  of  March  3,  1873 6, 000  00 

Amount  appropriated  by  act  of  June  23,  1874 6,000  00 

Amount  approi)ria ted  by  act  of  March  3,  1875 5, 000  00 

Amount  appropriated  by  act  of  August  14,  1876 4,000  00 

Amount  appropriated  by  act  of  June  18,  1878 1,000  00 

Amount  appropriated  by  act  of  March  3,1879 1,000  00 

Amount  appropriated  by  act  of  June  14,  1880 500  00 

Amount  appropriated  by  act  of  March  3,  1881 5, 000  00 

Amount  appropriated  by  act  of  August  2,  1882 5,000  00 

Amount  appropriated  by  act  of  July  5, 1884 2,000  00 

Total 136.478  44 

By  the  aid  of  these  funds  all  the  projected  works  were  reported  com- 
pleted June  30,  1882,  with  the  exception  of  the  stone  bulkhead  on  the 
eastern  end  of  Long  Point,  at  a  total  cost  of  $105,012.07. 

The  total  amount  expended  to  June  30,  1884,  is  $134,251.74. 

The  following  work  has  been  done  during  the  fiscal  year  ending  June 
30,  1885: 

The  dike  at  Abel  Hill  was  repaired  by  adding  595  cubic  yards  of 
sand,  and  relaying  2,760  square  feet  of  sodding  A  ramp  for  the  pas- 
sage of  teams  was  built  around  its  southerly  end. 

The  breakwater  at  Long  Point  was  backed,  for  a  distance  of  200  lin- 
ear feet,  with  200  trees  and  141  tons  of  granite  quarry  chips. 

During  the  month  of  February  a  violent  storm  excavated  two  deep 
and  dangerous  gullies  in  the  beach  between  Abel  Hill  Dike  and  Wood 
End  Light.  They  were  immediately  closed  by  brush  bulkheads,  in  all 
148  feet  long,  5  feet  wide,  and  of  an  average  height  of  5J  feet.  This 
work  was  approved  by  Department  letter  of  February  11,  1885. 

In  the  projected  hydrographic  survey  of  the  harbor,  the  field  work  of 
the  triangulation  was  completed,  9  monuments  were  built  over  the  trian- 
gulation  points,  and  27  stations  were  occupied.  A  portion  of  the  money 
set  aside  for  this  work  was  necessarily  applied  to  the  repair  of  the  beach 
near  Abel  Hill  Dike,  so  that  an  additional  appropriation  of  $300  is 
necessary  for  its  completion. 
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The  present  condition  of  the  works  of  improvement  and  preservation 
in  this  harbor,  and  the  additional  work  now  required,  as  determined 
from  an  examination  made  darin^r  the  month  of  June,  1885,  are  as  fol- 
lows (see  map  in  the  Report  of  the  Chief  of  Engineers  for  1876,  Part  I, 
page  188) : 

Long  Poin*.— The  point  is  gradually  increasing  in  width  at  its  outer 
extremity.  Since  last  year  the  apron,  southern  part  of  the  breakwater, 
and  the  two  most  southern  groins  have  been  covered,  and  the  sand  has 
been  retained.  It  is  believed  that  when  the  backing  is  completed  the 
sand  will  accumulate  and  be  retained  behind  the  breakwater.  Where 
there  is  no  backing,  the  large  stones  in  the  breakwater  have  been  un- 
derwashed  by  the  receding  waves,  and  have  gradually  settled.  To 
restore  the  original  height  at  these  places,  about  600  tons  of  large  stones 
should  be  added. 

Beach  Point  is  steadily  improving.  The  jetties  along  the  beach  and 
in  front  of  the  State  dike  are  covered  with  the  accumulated  sand,  over 
which  there  is  a  good  growth  of  beach  grass. 

High  Head  Dike  is  in  excellent  condition. 

Cove  Section, — The  beach  is  increasing  steadily.  It  is  covered  with 
grass,  and  stronger -than  at  any  time  since  1867. 

Abel  Hill  Dike  is  in  excellent  condition. 

House  Point  Island  Flats, — Great  changes  have  occurred  in  this  part 
of  the  harbor.  The  reports  of  wharf-owners  and  others  that  the  flats 
have  encroached  upon  the  harbor  are  contirmed^  Formerly  sand  was 
moved  by  the  tide  from  the  outside  through  Lancy's  Harbor,  but  this 
main  source  of  supply  was  cut  off  by  the  construction  of  Abel  Hill  Dike. 
Since  then  the  neighboring  hills  (Gull  Hill,  Stevens  Point,  &c.),  have 
been  much  denuded  of  beach  grass  and  shrubbery.  Sand  blows  con- 
stantly upon  the  flats,  and  is  carried  into  the  harbor  by  the  receding 
tide.  Wave  action  has  destroyed  the  street  in  front  of  Stevens  Point 
Hill,  necessitating  the  removal  of  houses  and  stores  and  the  erection  by 
the  town  of  a  costly  timber  bulkhead  for  its  new  street. 

The  sand  accumulates  principally  upon  the  flats  to  the  westward  ot 
a  line  joining  Stevens  and  Lobster  points.  Its  movement  into  the  har- 
bor can  probably  be  prevented  by  nothing  less  than  a  substantial  dike 
extending  between  the  two  points.  As  a  basis  for  the  study  of  such 
a  work,  a  hydrographic  survey  of  this  portion  of  the  harbor  is  now  io 
progress. 

The  remarkable  success  of  the  works  of  improvement  in  this  harbor 
and  the  experience  gained  in  the  treatment  of  its  peculiarities  seem  to 
justify  further  expenditures.  I  therefore  recommend  the  following  ap- 
propriations, which  can  be  expended  to  advantage  during  the  fiscal 
year  ending  June  30, 1887,  viz: 

To  complete  backing  of  breakwater  at  Long  Point $3, 800 

To  restore  height  of  breakwater  at  Long  Point,  600  tons  large  stones 1, 800 

To  complete  hydrographic  survey 300 

For  immediate  repair  of  probable  damage  to  beaches  by  storms 600 

Total 6,500 

Provlncetown  is  a  port  of  entry  in  the  collection  district  of  Barnstable,  Mass.  The 
nearest  light-houses  are  Long  Point  and  Wood  End  lights. 

The  accompanying  letter  of  the  deputy  collector  at  the  port  of  Prov- 
incetown  furnishes  the  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1885. 
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Money  statement. 

July  1,  1884,  amount  available $226  70 

Amount  appropriated  by  act  approved  July  5,  1884 2, 000  00 

'  2,226  70 

July  1, 1885,  amount  expended  during  fiscal  year,  exolusive  of  outstanding 

liabilities  July  1,  1884 1,672  85 

July  1,  1885,  amount  available 553  85 

r  Amount  (estimated)  reouired'for  completion  of  existing  project 6, 500  00 

J  Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1887      6, 500  00 
\  Submitted  in  compliance  with  requirements  of  section  )i  of  river  and 
i     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

CusTOM-HousE,  Provicetown,  Mass., 
'  Devuty  Collector's  Office,  July  6,  1885. 

Dear  Sir  :  In  reply  to  your  inquiries  I  have  the  honor  to  state  that  the  amount  of 
revenue  collected  here  during  the  last  fiscal  year  was  ^IjSSl.-^O. 

The  number  of  entries  28,  of  3,259  tons  ;  number  of  clearances  31,  of  2,934  tons ; 
number  of  entries  merchandise  in  bond,  42. 

Including  144  vessels,  of  12,941  tons  burden,  hailing  from  this  port,  there  were  7,300 
sailing  vessels  and  steamers  that  arrived  and  departed  this  port  during  the  last  year. 
The  estimated  value  of  commerce  and  navigation  that  sought  shelter  in  Province- 
town  Harbor  the  last  fiscal  year  was  $20,000,000. 
Respectfully, 

Jas.  Giffobd, 
Deputy  Collector, 
Maj.  Charles  W.  Raymond, 

United  States  Engineer. 


B  7. 
IMPROVEMENT  OF  LYNN  HARBOR,  MASSACHUSETTS. 

This  harbor  is  situated  aboat  9  miles  northeast  from  Boston.  It  is 
limited  on  the  east  by  the  peninsula  of  Nahant  and  Long  Beach,  and 
■on  the  north  and  west  by  the  city  of  Lynn  and  Chelsea  Beach.  The 
entrances  to  the  harbor  are  the  Point  of  Pines  Channel,  situated  on  the 
•west  side',  near  the  Point  of  Pines,  the  main  ship-channel  between  White 
«,nd  Lobster  rocks,  and  the  Black  Rock  Channel,  which  is  quite  crooked, 
;and  lies  next  the  Nahant  shore.  At  mean  low  water  there  is  a  least 
<depth  of  about  6  feet  in  these  channels,  the  rest  of  the  harbor  consist- 
ing of  flats,  some  of  which  are  bare  at  low  water. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  18S4, 
It  contemplates  the  excavation  of  a  channel  200  feet  wide  and  10  feet 
Kleep  at  mean  low  water  from  a  point  near  and  east  of  the  White  Eocks 
to  deep  water  opposite  Little  Nahaut,  and  from  deep  water  opposite 
Sand  Point  along  the  channel  to  the  Lynn  Harbor  line.  It  is  supposed 
that  the  upper  part  of  this  channel  will  have  to  be  maintained  by  occa- 
sional dredging.  To  aid  in  keeping  open  the  lower  part  (from  White 
Bocks  to  deep  water  opposite  Little  Nahant)  a  training- wall,  joining 
the  land  at  Little  Nahant,  is  proposed,  if  experience  shows  its  construc- 
tion to  be  necessary. 
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The  original  estimate  of  cost  of  this  improvemeut  was  $145,000.  The 
present  estimate  is  as  follows: 

Amount  ezx>ended  to.date $50,209  OS 

Dredg[ing  157,000  cnbic  yards,  measured  in  scows,  at  20  cents 31, 400  00 

Training-wall  as  estimated  by  Board  of  Engineers 65, 487  OO 

Contingencies,  including  surveys 9,903  94 

Total 157,000  OO 

This  excess  of  $12,000  over  the  original  estimate  is  due  to  the  follow- 
ing caases:  About  8,500  cubic  yards  of  dredging,  not  included  in  the 
original  estimate,  have  proved  necessary  in  rounding  the  junctions  of 
the  channels  with  deep  water  to  prevent  shoaling,  and  in  addition  3,000 
cubic  yards  are  now  allowed  for  shoaling  and  the  rounding  of  corners 
in  the  western  half  of  the  upper  channel.  But  by  far  the  greater  part 
of  this  excess  is  due  to  the  fact  that  the  shoaling  from  side  slopes  and  flata 
during  dredging  is  much  greater  than  originally  estimated,  and  to  the 
cost  of  the  surveys  necessary  for  the  investigation  of  the  changes  m 
progress  and  the  probable  jiermanency  of  the  work. 

In  furtherance  ot  this  improvement  there  has  been  appropriated  by 
the  river  and  harbor  act  of  August  2,  1882,  the  sum  of  $60,000. 

The  total  amount  expended  to  June  30,  1884,  is  $2,855.92.  Duriug- 
the  fiscal  year  ending  June  30, 1885,  the  following  work  has  been  doner 
Under  contract  entered  into  on  June  21, 1884,  with  Messrs.  Moore  & 
Wright,  of  Portland,  Me.,  a  lower  channel  was  dredged,  having  a  length 
of  3,610  feet,  a  width  of  200  feet,  and  a  depth  of  10  feet  at  mean  low 
water,  from  near  White  Bocks  to  deep  water  opposite  Little  Nahant; 
and  an  upper  channel,  having  a  lefngth  of  6,450  feet,  a  width  of  100  feet, 
and  a  depth  of  10  feet  at  mean  low  water,  from  deep  water  opposite 
Sand  Point  to  the  Lynn  Harbor  line.  The  amount  of  material  removed 
was  170,445^  cubic  yards,  measured  in  scows. '  The  contract  was  thua 
completed,  and  it  was  closed  on  December  20,  1884. 

At  the  close  of  the  last  working  season  the  dredged  channels  were 
surveyed,  and  the  shoal  parts  and  ridges  were  removed  from  the  dredged 
area. 

During  May,  1885,  another  close  survey  was  made  to  ascertain  the 
effect  of  the  winter  storms  and  ice  upon  the  dredged  channels.  From 
this  survey  it  appears  that  the  lower  channel,  extending  from  near 
White  Rocks  to  deep  water  op])08ite  Little  Nahant,  has  preserved  the 
depth  obtained  by  dredging  without  change.  No  shoaling  was  observed 
for  a  distance  of  700  feet  below  this  channel.  The  upper  channel  has 
shoaled  principally  along  its  eastern  and  western  limits,  the  greatest 
shoaling  being  in  the  upper  portion  for  a  distance  of  1,700  feet  from  the 
harbor  line.  The  most  extensive  shoaling  is  on  the  eastern  (beach)  side 
of  the  channel.  A  number  of  small  drift-shoals  were  found  about  mid- 
way of  the  dredged  channel,  and  a  shoal  covering  an  area  of  about  611 
square  yards  below  its  lower  end.  In  two  places  the  lOfoot  contours 
are  only  50  feet  apart.  Most  of  the  material  for  shoaling  has  come 
from  the  slopes  at  the  eastern  edge  of  the  channel,  which  show  some 
abrasion,  and  may  have  been  acted  upon  by  the  heavy  ice  which  covered 
the  harbor  for  more  than  two  months  during  the  past  winter.  From, 
soundings  taken  above  the  harbor  line  it  appears  that  none  of  the  ma- 
terial for  shoaling  was  supplied  from  that  locality. 

The  total  shoaled  area  of  the  channel  is  8,7  46  square  yards.  The  depth 
of  shoaling  varies  from  0  to  2.3  feet,  being  greatest  near  the  limits  of  the 
100-foot  channel,  from  which  it  rapidlj'  diminishes  to  a  few  tenths  of  a 
foot.     For  the  whole  shoaled  area  the  average  depth  is  0.56  foot.    The 
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average  depth  of  shoaling  at  the  mouth  of  the  channel  is  0.85  foot.  The 
depth  of  water  over  this  shoal  (at  mean  low  water)  is  only  8.2  feet. 

The  total  quantity  of  shoaled  material  in  the  upper  channel  is  1.789 
-cubic  yards,  whicWis  about  1.37  per  cent,  of  the  amount  removea  by 
dredging.  The  shoaled  area  is  about  one-eighth  part  of  the  whole  area 
dredged. 

The  survey  of  May,  1885,  made  only  about  live  months  after  the  sus- 
pension of  work,  proves  that  the  upper  channel  cannot  be  kept  open 
with  the  projected  width  without  occasional  dredging.  The  fact  that 
the  lower  channel  remains  unchanged  cannot  be  regarded  as  satisfac- 
tory evidence  of  its  permanency  until  it  has  been  subjected»to  the  action 
of  the  southeast  and  southwest  storms  of  the  spring,  summer,  and  fall 
months,  to  which  Lynn  Harbor  is  much  exposed.  Another  examina- 
tion of  the  channel  will  therefore  be  made  as  late  in  the  season  as  possible. 

Estimating  upon  the  soundings  of  the  recent  survey,  the  completion 
of  the  upper  channel  to  the  projected  width  of  200  feet  and  depth  of  10 
feet  at  mean  low  water  will  require  110,000  cubic  yards  of  dredging 
measured  in  place,  or  about  154,000  cubic  yards  measured  in  scows.  To 
this  should  be  added  about  3,000  cubic  yards  for  the  removal  of  shoal- 
ing before  the  completion  of  the  work.  The  estimate  for  dredging  and 
necessary  work  connected  therewith  is  as  follows: 

157,000  cubic  yards,  measured  in  scows,  at  20  cents $31, 400 

Contiuj^ent  expenses,  including  cost  of  survey 3, 400 

Total 34,800 

Under  the  existing  project,  this  sum  can  be  expended  to  advantage 
during  the  fiscal  year  ending  June  30,  1887.  It  is  thought  undesirable 
to  commence  the  construction  of  the  training-wall  at  present. 

The  sum  of  $9,790.94  being  on  hand,  the  total  amount  reco^nmended 
for  appropriation  is  $25,000. 

Lynn  is  a  port  of  entry  in  the  Marbleliead  collection  district.  The  nearest  light- 
house is  Egg  Rock  (Nahant)  Light,  distant  about  3  miles. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30,  1884,  has  been  furnished  by  the  collector  of  customs  for  the 
port  of  Marblehead,  Massachusetts. 

Money  statement 

July  1,  1884,  amount  available $57,144  08 

July  I,  1885,  amount  expended  during  fiscal  vear,  exclusive  of  outstanding 
liabilities  July  1,  1884 47,353  14 

July  1, 1885,  amount  available 9,790  94 

<  Amount  (estimated)  required  for  completion  of  existing  project 97, 000  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  emling  June  3Q,  1887    25,000  00 
\  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

CusTOM-HousE,  Marblehead,  Mass., 

Collector's  Office,  July  20,  1885. 
Sir:  In  reply  to  your  communication  of  May  27,  1885,  in  regards  to  commeroial 
statistics  for  the  port  of  Lynn,  the  year  ending  June  30,  1885,  I  would  most  respect- 
fully submit  the  inclosed  statement. 
Very  respectfully, 

E.  A.  Pitman,  Jr., 
Special  Deputy  Collector  of  CuBtoms, 
Charles  W.  Raymond, 

Major  of  Engineers. 
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Number  of  vessels  arriving  in  Lynn  from  foreign  ports  daring  the  year 

ending  June  30,  1885 14 

Gross  tonnage  of  said  vessels 1,653 

Value  of  merchandise  imported  in  said  vessels $8, 069  14 

Amount  of  revenue  collected  in  Lynn  daring  the  nscal  year  ending  June 

30,1885 706  65 

Number  of  coastwise  arrivals  during  the  year 402 

Total  amount  of  coastwise  tonnage 81,  "204 

Value  of  merchandise  brought  to  Lynn  in  coastwise  vessels $763, 000  00 

This  amount  of  $763,000  includes  those  items,  viz  : 

Coal •. $575,000  00 

Lumber 85,000  00 

Firewood 3,000  00 

Lime  and  cement 35,000  00 

Stone  and  sand  15,000  00 

Miscellaneous — hay,  piles,   water  and  drain  pipes,  paving-stones,  rail- 
road iron,  &c 50,000  00 

Total 763,000  00 


B  8. 

IMPROVEMENT  OF  MALDEN  RIVER,  MASSACHUSETTS. 

This  river  empties  into  the  Mystic  Eiver,  3  miles  above  its  mouth,  at 
the  navy -yard  in  Boston  Harbor.  The  object  of  its  improvement  is  to 
increase  its  navigability  from  its  mouth  up  to  the  second  drawbridge, 
in  Maiden.  Previous  to  the  improvement  there  was  a  navigable  depth 
of  barely  7  feet  at  mean  low  water,  the  mean  rise  and  fall  of  the  tide  be- 
ing 9.8  feet,  and  the  channel  was  narrow  and  crooked. 

The  original  project  for  the  improvement  was  proposed  in  1880.  It 
contemplated  the  excavation  of  a  channel  100  feet  wide  and  12  feet  deep 
at  mean  high  water  up  to  the  second  draw-bridge,  with  two  cut-offs, 
one  east  of  the  island  near  the  junction  of  the  Maiden  and  Mystic  rivers, 
and  the  other  through  the  marsh  land,  about  half  a  mile  above.  The 
existing  project  was  a<lopted  in  1882.  It  consists  in  the  excavation  of 
a  channel,  following  the  natural  bed  of  the  river,  having  a  depth  of  12 
feet  at  mean  high  water,  with  a  width  of  100  feet  up  to  the  drawbridge 
in  Maiden,  and  of  75  feet  from  this  point  up  to  the  second  draw-bridge, 
near  the  rubber  works. 

The  original  estimate  of  cost  for  the  adopted  project  was  $40,000.  In 
addition  to  this  estimate  at  least  $7,000  will  be  required  to  complete 
the  work  at  present  rates. 

To  insure  reasonable  permanency  to  this  improvement  the  cut-offs 
contemplated  in  the  original  project  should  be  executed  and  the  banks 
revetted.  For  this  work  no  estimate  is  submitted,  as  it  does  not  form  a 
part  of  the  adopted  project.  In  furtherance  of  this  project  $10,000 
was  appropriated  in  the  river  and  harbor  act  of  August  2,  1882. 

The  total  amount  expended  to  June  30,  1884,  is  $10,000. 

The  total  amount  which  has  been  excavated  is  30,811J  cubic  yards, 
measured  in  scows. 

This  work  has  improved  the  natural  channel  from  the  mouth  of  the 
river  to  the  draw-bridge  of  Maiden,  a  distance  of  IJ  miles.  Its  least 
width  is  now  50  feet,  being  70  feet  at  turns  ;  and  it  has  a  depth  of  12 
feet  at  mean  high  water. 

The  completion  of  the  improvement  in  accordance  with  the  existing 
project  will  require  the  expenditure  of  $37,000.    This  excess  of  $7,000 
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over  the  original  estimate  is  dae  to  the  fact  that  the  cost  of  dredging  in 
this  locality  is  greater  than  at  first  assumed,  owing  principally  to  unan- 
ticipated difficuties  in  disposing  of  the  dredged  material,  and  also  to 
the  fact  that  necessary  slopes  to  the  banks  were  not  alio     d  for. 

An  appropriation  of  $37,000  for  the  completion  of  the  improvement 
in  accordance  with  the  adopted  project  can  be  expended  to  advantage 
during  the  fiscal  year  ending  June  30,  1887. 

This  work  is  located  in  the  collection  district  of  Boston.  The  nearest  port  of  entry 
is  Boston,  Mass.  The  nearest  ]i|2;ht-hou8«  is  Long  Island  Head  Light,  in  Boston 
Harbor. 

Money  statement 

(  Amount  (estimated)  required  for  completion  of  existing  project $37, 000  00 

j  Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30. 1887    37, 000  00 
]  Submitted  in  compliance  With  requirements  of  section  2  of  river  and 
I     harbor  act«  of  1866  and  1867 . 


HARBOR  OF  REFUGE  AT  SANDY  BAY,  CAPE  ANN,  MASSACHUSETTS. 

This  bay  is  situated  at  the  northeastern  extremity  of  the  promontory 
of  Cape  Ann,  which  forms  the  northern  limit  of  Massachusetts  Bay. 
The  projected  improvement  contemplates  the  construction  of  a  great 
breakwater  for  the  formation  of  a  "  national  harbor  of  refuge  of  the  first 
class." 

The  preliminary  examination  of  this  locality  was  made  by  Col.  George 
Thom,  Corps  of  Engineers.  In  his  letter  to  the  Department,  dated 
October  7,  1882,  he  remarks  that  this  bay  is,  in  his  opinion,  "  worthy  of 
improvement,  and  the  work  a  public  necessity." 

Under  the  instructions  of  the  Department,  a  thorough  survey  of  the 
bay  and  study  of  the  proposed  improvement  were  made  and  a  report 
embodying  a  preliminary  project  and  estimate  was  submitted  on  Novem- 
ber 28,  1883.  This  report  is  printed  in  the  Annual  Keport  of  the  Chief 
of  Engineers  for  1884. 

In  the  river  and  harbor  act  of  July  5,  1884,  the  sum  of  $100,000  was 
appropriated  for  this  work,  with  the  proviso  "  that  a  Board  of  three  en- 
gineers, to  be  appointed  by  the  Secretary  of  War,  shall  decide  that  this 
point  is  the  best  location  on  the  coast  between  Boston  and  Portland  for 
such  a  harbor  that  shall  sei  ve  all  the  uses  for  which  it  may  be  needed." 

I  assumed  charge  of  this  improvement  on  July  18, 1884,  by  authority 
of  Department  letter  of  July  16,  1884. 

The  Board  of  Engineers,  .constituted  July  28,  1884,  under  the  provis- 
ions of  the  act  of  July  5, 1884,  submitted  its  preliminary  report  to  the 
Department  on  August  23,  1884,  and  its  tiual  report  on  December  11, 
1884.  These  reports  are  printed  in  House  Ex.  Doc.  No.  56,  Forty-eighth 
Congress,  second  session. 

The  estimated  cost  of  this  improvement,  as  determined  on  the  basis 
of  the  preliminary  project  of  November  28, 1883,  is  $4,000,000,  which  in- 
cludes an  estimate  of  $548,732  for  plant  and  contingencies.  This  esti- 
mate was  made  on  the  sui)po8itiou  that  the  work  would  be  economically, 
energetically,  and  contimwuitly  conducted.  The  Board  of  Engineers 
places  the  estimate  at  not  less  than  $5,000,000,  in  view  of  the  probable 
insuflficieucy  and  irregularity  of  the  appropriations,  and  adds  to  this  a 
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farther  expenditure  of  not  less  than  $2,600,000  for  buoyage,  lighting, 
and  defense. 

In  compliance  with  instructions  contained  in  Department  letter  of 
May  8, 1885, 1  submitted  to  the  Department,  on  May  20, 1885,  a  project 
for  the  proposed  "  pier  on  Avery's  Ledge,  the  said  pier  to  form  the  be- 
ginning of  a  breakwater  at  Sandy  Bay,  should  additional  appropriation 
be  made  by  Congress  for  continuing  its  progress  in  the  future." 

Up  to  the  present  time  no  project  for  this  improvement  has  been 
adopted. 

No  expenditures  were  made  prior  to  June  30,  1884. 

During  the  fiscal  year  ending  June  30,  1885,  the  following  work  has 
been  done: 

Under  the  instructions  of  the  Board  of  Engineers,  the  practicability 
and  cost  of  construction  of  a  harbor  of  smaller  area  at  Sandy  Bay 
was  investigated,  the  question  of  constructing  a  small  harbor  at  the 
southeast  point  of  Cape  Ann  and  the  improvement  of  the  harbor  of 
Gloucester,  which  would  be  effected  by  a  breakwater  on  the  bar  at  its 
mouth,  were  examined,  and  statistics  concerning  wrecks  occurring  at  or 
near  Cape  Ann  during  the  past  few  years  were  collected  and  tabulated. 
A  report  on  these  subjects  was  submitted  to  the  Board  on  November  19, 
1884,  and  was  printed  in  House  Ex.  Doc.  No.  56,  Forty-eighth  Con- 
gress, second  session. 

To  facilitate  the  above  investigations,  a  general  discussion  of  the 
subject  of  the  anchorage  capacity  of  harbors  of  refuge  was  made  and 
submitted  to  the  Department  in  my  letter  of  October  11, 1884.  This 
letter  is  printed  in  the  Annual  Keport  of  the  Chief  of  Engineers  for 
1884. 

As  a  basis  for  the  investigation  of  the  advisability  of  constructing  a 
small  harbor  at  the  southeast  point  of  Cape  Ann,  a  detailed  hydro- 
graphic  survey  of  the  area  included  between  the  cape  and  Thatcher's 
and  Milk  islands  was  made  under  my  direction,  in  1884,  by  Mr.  Sophus 
Haagenseu,  assistant  engineer.  A  map  of  this  survey,  showing  the 
projected  breakwaters,  was  submitted  to  the  Board  of  Engineers  with 
my  report  of  November  19,  1884. 

Sandy  Bay  is  situated  in  the  collection  district  of  Gloucester,  Mass.  The  nearest 
light-house  is  Straitsmouth  Light,  situated  on  the  northeast  extremity  of  Straits- 
moath  Island,  at  the  southeast  side  of  the  entrance  to  the  bay. 

A  letter  from  the  collector  of  customs  at  Gloucester,  Mass.,  giving 
commercial  statistics  for  Sandy  Bay,  Rockport,  Mass.,  for  fiscal  year 
ending  June  30, 1885,  is  herewith  inclosed. 

Money  ntatement 

Amount  appropriated  by  act  approved  July  5,  1884 $100, 000  00 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  ontstand- 

ing  liabilities  July  t,  1884 .* 4,340  03 

July  1,  1885,  amount  available 95,659  97 


COMMBRCIAL  STATISTICS. 

CusTOM-HousB,  Gloucester,  Mass., 

Collector's  Office,  June  30,  1885. 
Sir  :  As  requested  in  your  favor  of  May  28, 1  send  the  following  commercial  statis- 
tics of  Rockport  Harbor  for  the  year  ending  June  30, 1885  : 

Tonnage  of  Rockport,  52  vesseJs tons..       2,300 

Vessels  from  foreign  countries  entered,  5 do. . .  400 

Vessels  to  foreign  countries  entered,  5 do. . .  500 
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Duties  on  importa  collected $150 

Value  of  imports • $1, 100 . 

Value  of  exports None. 

Number  of  vessels  boarded No  data. 

Number  of  vessels  making  harbor No  data. 

Respectfully, 

F.  T.  Babson, 
Maj.  C.  W.  Raymond.  Collector. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D,  0.,  December  20,  1884. 

Sir  :  I  have  the  honor  to  Bubmit  herewith  copies  of  reports  to  this 
office,  with  accompanying  papers  and  maps,  from  the  Board  of  Engi- 
neers appointed  to  comply  with  the  conditions  of  the  appropriation  for 
constracting  a  harbor  of  refuge  at  Sandy  Bay,  Massachusetts,  made  in 
the  river  and  harbor  act  of  July  5,  1884. 

The  river  and  harbor  act  of  August  2,  1882,  made  provision  for  a  sur- 
vey of  "Sandy  Bay,  Rockport,  Mass.,  with  a  view  to  the  construction  of 
a  breakwater  for  a  harbor  of  refuge."  In  compliance  therewith  a  sur- 
vey was  made  by  Maj.  U.  W.  Raymond,  Corps  of  Engineers,  and  a 
report  thereon  October  7, 1882,  with  a  plan  and  estimates  for  the  work, 
which  was  submitted  to  the  War  Department,  transmitted  to  Congress 
January  24,  1884,  and  printed  in  Senate  Ex.  Doc.  No.  74  of  the  last 
session. 

The  river  and  harbor  act  of  July  5, 1884,  appropriates  $100,000  for — 

Constructing  a  national  harbor  of  refuge  of  tbe  first  clabs  at  Sandy  Bay,  Cape  Ann, 
Massachusetts,  *  *  *  Provided^  That  a  Board  of  three  Engineers,  to  l)e  appointed 
by  the  Secretary  of  War,  shall  decide  that  this  point  is  the  best  location  on  the  coast 
between  Boston  and  Portland  for  such  a  harbor  that  shall  serve  all  the  uses  for  which 
it  may  be  needed. 

To  comply  with  this  provision  a  Board  of  Engineers  was  constituted 
July  28,  1884,  which,  after  inspecting  such  points  as  it  seemed  advis- 
able to  visit,  and  giving  the  project  of  Major  Raymond,  above  mentioned, 
careful  consideration,  made  a  ])reliminary  report  August  22, 1884,  a  copy 
of  which  is  herewith,  and  also  recommended  further  study  by  Major 
Raymond,  with  the  view  of  consideriug  the  practicability  and  cost  of 
constructing  a  harbor  at  Sandy  Bay  of  smaller  dimensions  than  that  he 
projected,  and  also  the  question  of  a  smaller  harbor  at  the  southeast 
point  of  Cape  Ann,  as  well  as  the  improvement  of  the  harbor  of  Glou- 
cester for  the  purpose  of  refuge. 

Having  been  reconvened  for  the  consideration  of  these  points  with 
the  additional  information  thus  furnished,  the  Board  made  a  second  re- 
port November  20,  1884,  a  copy  of  which  is  also  herewith,  which  con- 
tains, as  required  by  the  act,  their  decision  in  the  case. 

In  view  of  the  magnitude  and  importance  of  this  undertaking  and 
the  conclusions  reached  by  the  Board,  I  beg  leave  to  suggest  the  trans- 
mission of  these  pai)ers  to  the  House  of  Representatives. 
Very  respecjtfully,  your  obedient  servant, 

John  Newton, 

Chief  of  Engin^crs^ 
Brig,  and  Bvt,  Maj.  Qen.  ^ 
Hon.  Robert  T.  Lincoln, 

Secretary  of  War. 
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LETTBB    TRANSMITTING    PRELIMINARY  REPORT    OF    BOARD  OF    EN- 
GINEERS. 

United  States  Engineer  Office, 

Boston^  Mctss.y  Aug^ist  23,  1884. 
General:  I  have  the  honor  to  transmit  herewith  a  preliminary  re- 
port (with  attached  papers)  of  the  Board  of  Engineers  convened  under 
Special  Orders  91,  headquarters  Corps  of  Engineers,  July  26,  1884,  for 
the  consideration  of  the  proper  location  of  a  national  harbor  of  refuge 
of  the  first  class  between  Boston  and  Portland. 

The  Board  adjourns  to-day  to  be  reassembled  at  the  call  of  the  senior 
member  whenever  the  district  engineer  shall  have  com»)leted  certain 
examinations,  &c.,  which  he  has  been  requested  to  make. 
Very  respectfully,  your  obedient  servant, 

Charles  E.  Blunt, 
Colonel  of  Engineers^ 

Senior  Member  of  Board, 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers  J  U.  8.  A.    , 


PRELIMINARY  REPORT  OF  BOARD  OP  ENGINEERS. 

Boston,  Mass.,  August  22, 1884, 

General  :  The  Board  of  Engineers  constituted  by  Special  Orders  No. 
91 ,  headquarters  Corps  of  Engineers,  United  States  Army,  July  26, 1884, 
to  consider  the  location,  plan,  and  estimates  for  a  national  harbor  of 
refuse  of  the  first  class  at  Sandy  Bay^  Cape  Ann,  Massachusetts,  met  in 
this  city  on  the  19th  day  of  August,  and  has  the  honor  to  submit  the 
following  preliminary  report: 

In  the  exercise  of  the  discretion  left  to  it  by  the  instructions  of  the 
Chief  of  Engineers,  the  Board  has  inspected  such  points  on  the  coast  as 
it  seemed  advisable  to  visit.  The  Board  has  also  sought  and  obtained 
valuable  written  and  oral  information  from  various  quarters. 

The  Board  finds  itself  in  the  outset  of  its  discussions  confronted  by 
the  question  whether  it  was  expected  to  assume  that  Congress  had 
already  decided  that  a  '*  national  harbor  of  refuge  of  the  first  class,  such 
aw  shall  serve  all  the  uses  for  which  it  may  be  needed,"  is  necessary 
somewhere  on  the  coast  ^'between  Boston  and  Portland,"  and  that  it  is 
left  to  this  Board  simply  to  say  whether,  in  its  opinion,  Sandy  Bay  is 
**  the  be«t  place"  for  such  a  harbor  of  refuge;  or  if  it  be  proper  for  the 
Board  to  consider  whether  it  be  uecessar3'  or  expedient  under  existing 
circumstances  to  construct  such  a  harbor  of  refuge  at  any  point  between 
Boston  and  Portland. 

It  may  be  well  here  to  state  what  the  Board  understands  by  the  ex- 
preABioo  "  national  harbor  of  refuge  of  the  first  class."  It  may  be  de- 
fined to  be  an  artificial  harbor,  prepared  at  the  expense  of  the  General 
Government,  capable  of  affording  refuge  and  shelter  to  a  large  number 
of  vessels,  great  and  small,  at  the  same  time,  this  refuge  and  shelter 
referring  to  danger  from  storms,  actual  or  impending,  as  well  as  from 
hoHtile  ships  in  time  of  war. 

Sach  a  harbor  of  refuge  should  be  easy  of  entrance  at  all  states  of 
tbe  wind  and  tide,  by  night  as  well  tus  by  day;  should  have  sutficient 
dej>th  and  area  at  all  stages  of  the  tide;  should  be  free  from  the  hurt- 


Digitized  by 


Google 


524    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

ful  action  of  strong  winds  and  currents  and  of  ice;  should  have  a  good 
holding  ground,  and  be  readily  defended  from  hostile  ships. 

Very  great  depth  is  not  only  not  necessary,  but  is  undesirable,  as  re- 
quiring vessels  to  have  very  long  cables  and  to  take  more  time  in  coming 
to  anchor  and  departing,  as  well  as  more  room  for  swinging  at  anchor. 
Boom  is  needed  in  a  harbor  not  only  for  vessels  quietly  at  anchor,  but 
for  those  entering  in  the  confusion  and  tumult  of  a  gale  to  find  a  place 
among  others  already  within.  The  speed  of  such  vessels  cannot  be 
checked  in  a  moment.  Great  artificial  harbors  of  refuge,  such  as  hero 
described,  are  very  few  in  the  world,  and,  it  may  be  added,  very  expen- 
sive to  construct.  The  importance  of  such  a  harbor  is  greatly  enhanced 
if  it  be  at  or  near  a  great  commercial  center. 

These  being  in  our  view  the  essential  features  of  any  harbor  that  may 
be  properly  designated  "  a  national  harbor  of  refuge  of  the  first  class,'' 
it  may  be  said  at  once  that,  considering  the  present  defenseless  condi- 
tion of  the  natural  harbors  in  which  our  coasts  abound,  and  the  expos- 
ure of  our  navy-yards  and  our  great  maritime  centers  of  commerce  to 
the  assaults  of  an  enemy's  fleet,  it  is  wholly  useless  to  construct  an 
artificial  harbor  anywhere  if  its  defensibility  against  a  foreign  enemy  is 
to  be  regarded  as  one  of  its  requisites. 

It  is  not  to  be  supposed  that  a  fleet  would  require  refuge  from  au 
enemy.  A  single  ship  might  need  such  a  place  of  retreat  near  Gape 
Ann,  and  this  could  be  readily  aftbrded  by  the  existing  harbor  of  Glou- 
cester to  the  northwest  of  Boston,  as  it  would  on  the  south  at  Province- 
town. 

The  Navy  of  the  United  States  does  not  at  this  time  require  much 
space  for  its  accommodation.  If  the  number  of  ships  be  increased  they 
will  be  steamers,  and  could  readily  be  accommodated  in  the  harbors  of 
Boston,  Portland,  or  Provincetowu,  should  it  be  deemed  best  to  with- 
draw them  from  the  open  sea. 

Leaving,  then,  the  question  of  defense  out  of  consideration  we  shall 
discuss  the  proposed  harbor  only  with  regard  to  its  value  as  a  place  of 
refuge  during  storms. 

Harbors  of  refuge  are  more  important  for  sailing  vessels  than  for 
steamers,  as  the  latter  are  more  navigable  under  the  varying  conditions 
of  winds  and  currents.  And  this  consideration  is  becoming  of  more 
importance  every  year,  as  the  commerce  of  the  world  is  more  and  more 
carried  on  by  steam.  As  the  steamers  are  more  independent  in  move- 
ment as  well  as  usually  more  quick,  it  would  appear  that  a  number  of 
smaller  harbors  of  refuge  nearer  together,  the  total  cost  being  the  same, 
would  be  more  useful  than  one  great  one,  as  the  former  would  be  more 
convenient  to  the  slower  sailing  vessels  that  happened  to  be  caught  by 
bad  weather  in  their  vicinity. 

It  must  not  be  supposed  that  all  wrecks  would  be  prevented  if  harbors 
of  refuge,  great  and  small,  were  numerous.  Nor  is  it  probable  that  such 
harbors  would  be  used  by  all  Vessels,  either  steamers  or  sailers,  as  some, 
perhaps  many,  would  prefer  to  go  to  sea  rather  than  enter  them.  In- 
sufficient crews  and  equipage  and  bad  management  will  cause  many 
wrecks  to  occur,  notwithstanding  the  existence  of  natural  harbors  and 
the  construction  of  ai  tificial  ones. 

An  idea  of  the  necessity  of  a  harbor  of  refuge  in  any  special  locality 
may  be  obtained  by  examining  the  record  of  wrecks  that  have  occurred 
in  its  vicinity  and  the  consequent  loss  of  property. 

Having  made  these  general  observations,  let  the  ideas  they  involve 
be  applied  to  the  particular  case  under  consideration,  viz,  the  construc- 
tion at  Sandy  Bay  of  a  "  national  harbor  of  refuge  of  the  first  class." 
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The  project  of  Major  Eaymond,  as  contained  in  his  report  of  !N"ovem- 
ber  28, 1883,  published  in  Senate  Ex.  Doc.  No.  74,  Forty-eighth  Con- 
gress, first  session,  has  been  examined  by  the  Board  with  attention  and 
great  interest.  He  proposes  to  inclose  an  area  of  1,664  acres  inside  the 
high-water  line,  while  on  the  24  feet  contoar  the  area  woald  be  1,377 
acres. 

It  is  estimated  that  70,000  vessels  pass  Cape  Ann  annually.  This 
would  be  abont  6,000  each  month,  or  200  each  day.  These  are  almost 
all  bonnd  to  or  from  Boston,  about  half  each  way,  or  about  100  each 
way  each  day.  Vessels  going  from  Boston  would  seldom  need  a  har- 
bor of  refuge  at  Cape  Ann,  as  prudence  would  require  them  to  refrain 
from  leaving  a  good  and  safe  harbor  to  risk  the  dangers  of  Cape  Ann 
in  a  storm.  Heavy  storms  seldom  continue  more  than  three  days.  It 
would  seem  sufficient,  therefore,  to  provide  for  100  vessels  approaching 
Boston  on  each  of  the  three  successive  days,  or  300  vessels.  Allowing 
li  acres  of  anchorage  ground  to  each,  we  would  need  a  harbor  of  but 
450  acres.    One  and  one-half  acres  each  is  an  ample  allowance. 

Few  of  these  vessels  would  have  a  draught  exceeding  15  feet.  To 
provide,  therefore,  an  area  of  500  acres  with  a  depth  at  low  wat^r  no- 
where less  than  30  feet  would  be  enough.  The  plan  of  Major  Raymond 
is  estimated  by  him  to  cost  $4,000,000  and  to  require  ten  years  for  its 
completion  with  regular  annual  appropriations  of  $400,000.  It  is 
thought  by  the  Board  that  the  cost  should  be  set  at  not  less  than 
$5,000,000,  and  to  this  should  be  added  $500,000  for  lighthouses, 
buoys,  &c„  and  not  less  than  $2,000,000  for  defenses,  if  they  are  to  be 
considered. 

It  is  not  probable,  judging  of  the  future  from  the  past,  that  $400,000 
are  to  be  appropriated  each  year  for  this  object.  The  increase  in  the 
time  of  construction  would  greatly  add  to  the  final  cost  of  the  work. 

An  examination  of  a  list  of  wrecks  between  the  ports  of  Boston  and 
Portland  during  the  past  fifty-five  years,  which  has  been  furnished  to 
the  Board  and  is  supposed  to  be  authentic,  gives  the  following  infor- 
mation: The  total  number  of  wrecks  in  all  these  years  has  been  less 
than  400.  The  vessels  wrecked  were  almost  all  of  small-size  schooners. 
The  least  number  reported  in  one  year,  1831,  was  1,  and  the  greatest 
number  was  40,  in  1840.  The  average  has  been  7  or  8  per  annum,  and 
of  these  some  at  least  would  not  have  been  prevented  by  a  harbor  of 
refuge  at  Sandy  Bay.  It  may  not  be  inappropriate  also  to  compare  the 
average  annual  loss  with  4;he  interest  on  the  total  cost  of  such  a  harbor 
of  refuge  as  is  contemplated. 

In  view  of  all  the  circumstances  of  the  case,  the  Board  has  reached 
the  following  conclusions : 

It  is  not  considered  necessary  or  expedient  at  this  time  to  construct 
"  a  national  harbor  of  refuge  of  the  first  class"  at  any  point  "  between 
Boston  and  Portland."  Should  Congress  decide  otherwise  the  Board 
is  of  the  opinion  that  Sandy  Bay  "  is  the  best  place"  for  such  a  harbor 
between  Boston  and  Portland.  If  Sandy  Bay  be  occupied  and  the  area 
of  the  harbor  be  made  as  great  as  proposed  by  Major  Raymond,  the 
lines  selected  by  him  for  the  breakwater  seem  the  best. 

It  is  recommended  that  further  study  be  given  by  Major  Eaymond  to 
the  consideration  of  the  practicability  and  cost  of  construction  of  a  har- 
bor of  smaller  area  at  Sandy  Bay,  with  a  view  mainly  to  a  reduction  of 
expense,  and  that  in  connection  therewith  he  examine  the  question  of 
constructing  a  smaller  harbor  at  the  southeast  point  of  Cape  Ann,  as 
well  as  the  improvement  of  the  harbor  of  Gloucester,  which  would  be 
effected  by  a  breakwater  on  the  bar  at  its  mouth. 
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Should  it  be  decided  by  the  authorities  in  Washington  that  a  national 
harbor  of  refuge  of  the  first  class  is  to  be  made  at  Sandy  Bay,  it  is  con- 
sidered that  it  would  be  inexpedient,  with  so  small  a  sum  as  $100,000, 
to  make  any  expenditure  looking  thereto,  except  to  commence  the  ob- 
servations and  studies  which  should  precede  the  preparation  of  a  de- 
tailed project  for  so  great,  difficult,  and  costly  a  work,  and  that  actual 
construction  should  not  be  commenced  until  the  engineer  had  in  hand 
at  least  $500,000. 

Additional  information  is  needed  as  to  the  number  and  circumstances' 
of  the  wrecks  which  have  occurred  in  the  past  few  years  at  or  near 
Cape  Ann,  the  number  and  classes  of  vessels  passing  that  point,  the 
annual  loss  of  life  and  property,  &c.,  and  this  information  Major  Ray- 
mond has  undertaken  to  collect  and  tabulate. 

The  papers  which  accompany  this  report  are  the  following  copies: 

1.  Special  Orders  No.  91,*  headquarters  Corps  of  Engineers,  TJ.  S. 
Armv,  Washington,  D.  C,  July  26, 1884. 

2.  Letter  of  July  8,  1884,  from  Hon.  B.  F.  Stone,  M.  C,  to  the  honor- 
able Secretary  of  War. 

3.  Letter  of  July  22, 1884,  from  the  Chief  of  Engineers  to  the  honor- 
able Secretary  of  War,  with  the  Secretary's  approval  of  July  25,  1884. 

4.  Letter  of  Chief  of  Engineers  to  Col.  C.  E.  Blunt,  Corps  of  Engi- 
neers, July  28, 1884. 

5.  Partial  listt  of  vessels  wrecked  between  the  ports  of  Boston  and 
Portland,  during  the  past  fifty-five  years,  as  compiled  from  the  Glou- 
cester Telegraph  and  News. 


Respectfully  submitted. 


Brig.  Gen.  John  Newton, 

Chief  of  Engineer B^  tl,  8,  A. 


Charles  E.  Blunt, 

Colonel  of  Engineers. 
Wm.  p.  CRAiaHILL, 

Lieut.  Col.  of  Engineers. 
Walter  MoFarland, 

Lieut.  Col.  of  Engineers. 
Chas.  W.  Raymond, 
Major  of  Engineers^  Recorder. 


LETTER  OF  HON.  E.  F.   STONE. 

Washington,  July  8,  1884. 

Dear  Sir:  I  write  to  call  your  attention  to  that  provision  of  the  river  and  harbor 
bill  of  this  year,  which  has  just  passed,  appropriating  $100,000  for  the  construction  of 
a  national  harbor  of  refuge  of  the  first  class  at  Sandy  Bay,  Gape  Ann,  Massachnsetts, 
provided  that  a  Board  of  Engineers  shall  determine  that  this  point  is  the  best  location 
on  the  coast  between  Boston  and  Portland  for  such  a  harbor,  that  shall  serve  all  the 
uses  for  which  it  may  be  needed. 

'  This  is  an  enter^jrise  in  which  I  take  a  deep  interest,  and  I  hope  that  it  will  be  con- 
venient for  you  to  cause  a  Board  of  Engineers  to  be  appointed  at  an  early  day,  whose 
duty  it  shall  be  to  make  the  required  examination  without  delay,  and  report,  so  that 
if  the  location  should  be  found  satisfactory  the  work  may  be  entered  upon  at  once. 

I  ask  that  when  the  examination  is  made  the  engineers  shall  consider  not  only  the 
advantages  of  this  location,  as  compared  with  others  on  the  coast,  for  the  constrao- 
tion  of  a  national  harbor  of  refuge  of  the  first  class,  wblch  shall  meet  the  demands  of 
commerce  and  humanity,  but  also  the  value  of  this  location— flanking  Boston  Bay  as 
it  does,  and  commanding  a  long  extent  of  coast  on  either  side — for  a  naval  station  or 

•  Not  printed. 

t  Omitted.  Printed  in  House  Ex.  Doc.  No.  56,  Forty 'Eighth  CongrosSi  second 
session. 
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rendezvous  for  our  cruisers  in  cose  of  foreign  complication.  It  was  this  consideration 
which  caused  this  committee,  of  which  I  was  a  member,  to  insert  the  words  in  the  bill 
**  serve  all  the  uses  for  which  it  may  be  needed." 

The  committee  believed  that  no  harbor  of  this  character  should  be  constructed  that 
did  not  fulfill  all  these  conditions. 
Yours,  respectfully, 

E.  F.  Stone,  M.  C. 
To  Hon.  Robert  T.  Lincoln, 

Secretary  of  War, 


LETTERS  of  THE  CHIEF  OF  ENQINEERS,   UNITED  STATES  ARMY. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  July  22.  1884. 
Sir:  The  act  of  Congress  making  appropriations  for  the  construction,  repair,  and 
preservation  of  certain  public  works  on  rivers  and  harbors,  and  for  other  purposes, 
approved  July  5,  1884,  contains  the  following  provision  : 

'*  CouHtrncting  a  national  harbor  of  refuge  of  the  first  class  at  Sandy  Bay,  Cape  Ann, 
Massachusetts,  one  hundred  thousand  dollars :  Provided,  That  a  boanl  of  three  engi- 
neers, to  be  appointed  by  the  Secretary  of  War,  shall  decide  that  this  point  is  the 
best  location  on  the  coast  between  Boston  and  Portland  for  such  a  harbor  that  shall 
serve  all  the  uses  for  which  it  may  be  needed." 

With  a  view  to  compliance  therewith,  I  have  the  honor  to  recommend  that  a  Board 
of  Engineers,  to  consist  of  Col.  C.  E.  Blunt,  Corps  of  Engineers,  Lieut.  Col.  William 
P.  Craighill,  Corps  of  Engineers,  Lieut.  Col.  Walter  Mctiirland,  Corps  of  Engineers, 
with  Maj.  C.  W.  Raymon<t,  Corps  of  Engineers,  as  recorder,  be  constituted  to  assemble 
at  Boston,  Mass.,  upon  the  call  of  the  senior  member,  and  at  the  earliest  practicable 
day  that  the  other  duties  of  the  members  will  permit,  to  consider  and  report  upon  {he 
location,  plan,  and  estimates  for  a  national  harbor  of  refuge  as  provided  for  in  the  act 
above  mentioned. 

The  Board  should  be  directed  to  carefully  examine  the  coast  between  Boston,  Mass., 
and  Portland,  Me.  The  expenses  of  the  Board  should  be  paid  by  Maj.  C.  W.  Ray- 
mond, Corps  of  Engineers,  from  the  appropriation  for  the  proposed  work. 

The  journeys  to  be  made  by  the  members  of  the  Board  to  fulfill  these  duties  are  nec- 
essary for  the  public  service. 
With  your  sanction  the  order  constituting  the  Board  will  be  issued  from  this  office. 
Very  respectfully,  your  obedient  servant, 

John  Newton, 

Chief  of  Engineers, 
Brig,  and  Bvt,  Maj.  Gen. 
Hon.  Robert  T.  Lincoln, 

Secretary  of  War, 

[Tint  indorsement.] 
Approved. 
By  order  of  the  Secretary  of  War. 

John  Tweedale. 

Chief  Clerk. 
War  Department,  July  25, 1884. 


Office  op  the  Chief  op  Engineers, 

United  States  Army, 
Washington,  D,  C,  July  28,  1884. 
Sir  :  The  inclosed  copy  of  the  letter  of  the  Chief  Engineers  to  the  Secretary  of  War, 
dated  22d  instant,  referring  to  the  river  and  harbor  act  of  July  5,  1884,  and  recom- 
men  ding  the  organization  of  a  Board  of  Engineers  to  consider  and  report  npon  the 
site  of  a  national  harbor  of  refuge  at  Sandy  Bay,  Cape  Ann,  Massachusetts,  and  the 
selection  of  the  best  site  for  such  harbor  between  Boston  and  Portland^  is  transmitted 
voa  for  the  information  and  guidance  of  the  Board  of  Engineers  constituted  by  Spec- 
ial Order  91,  headquarters  Corps  of  Engineers,  current  series,  of  which  you  are  the 
presiding  officer. 

In  connection  with  the  subject  there  is  also  transmitted  a  copy  of  a  letter  to  the 
Secretary  of  War  from  the  Hon.  E.  F.  Stone,  M.  C,  dated  the  8th  instant.  The 
Board  is  authorized  to  visit  such  localities  on  the  coast,  between  Boston  and  Portland, 
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as  in  its  judgment  may  be  deemed  advisable,  and  to  have  such  examinations  or  in- 
yestigatioDs  made  as  may  be  necessary  to  a  proper  anderstanding  of  the  sabject. 

The  expenses  of  the  Board  will  be  defrayed  by  Maj.  C.  W.  Raymond,  Corps  of  En- 
gineers, nom  the  appropriation  for  **  constrnoting  a  national  harbor  of  refuge  of  the 
first  class  at  Sandy  Bay,  Cape  Add,  Massachusetts,''  dec. 
By  command  of  Brigadier-Geaeral  Newton. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Lieut.  Col.  of  Engineeri, 

Bvt  Colonel,  U.  S.  A. 
Col.  C.  E.  Blunt, 

Corps  of  Engineera. 


letter  transmitting  report  of  board  of  engineers. 

United  States  Engineer  Office, 

Portlandj  Me,,  December  11,  1884. 
General  :  I  have  the  honor  to  transmit  to-day  to  the  Department 
the  following : 

Eeport  of  the  Board  of  Engineers  convened  by  Special  Orders  !N"o.  91, 
Corps  of  Engineers,  July  26,  1884,  for  consideration  of  the  sabject  of  a 
national  harbor  of  refuge  of  the  first  class  at  Sandy  Bay,  dated  No- 
vember 20, 1884. 

This  report  includes,  as  a  part  thereof,  a  report  to  said  Board  by  Maj. 
C.  W.  Raymond,  Corps  of  Engineers  (district  engineer),  and  certain 
tables  therein  referred  to. 

I  mail  also,  on  a  separate  roll,  certain  drawings  referred  to  by  M^jor 
Eaymond,  and  formiug  part  of  his  report  to  the  Board,  viz : 

Coast  Survey  chart  of  Gloucester  Harbor,  with  additions,  tracing  coast 
between  Portland  and  Boston. 

Tracing  Sandy  Bay  maps,  with  suggested  interior  breakwater  lines, 
tracing  showing  suggested  harbor  near  Thatcher's  Island. 
Very  respectftilly,  sir,  your  obedient  servant, 

Chas.  E.  Blunt, 
Colonel  of  Engineers^ 
Senior  Member  of  Board. 
Brig.  Gen.  John  Newton, 

Chief  of  EngineerSy  U.  8.  A. 


REPORT   OF  BOARD  OF  ENGINEERS. 

Boston,  Mass.,  November  20, 1884. 

General  :  The  Board  of  Engineers  constituted  by  Special  Orders 
No.  91,  headquarters  Corps  of  Engineers,  U.  S.  Army,  dated  Washing- 
ton, D.  C,  July  26,  1884,  "  to  consider  the  location,  plan,  and  estimates 
for  a  national  harbor  of  refuge  of  the  first  class  at  Sandy  Bay,  Cape 
Ann,  Massachusetts,"  and  reconvened  by  Special  Orders  No.  155,  head- 
quarters Corps  of  Engineers,  U.  S.  Army,  Washington,  D.  C,  Novem- 
ber 7,  1884,  have  the  honor  to  present  the  following  report  supplement- 
ary to  their  report  of  August  22,  1884. 

In  that  report  it  was  recommended  that  "  further  study  be  given  by 
Major  Raymond  to  the  consideration  of  the  practicability  and  cost  of 
construction  of  a  harbor  of  smaller  area  at  Sandy  Bay,  with  a  view 
mainly  to  a  reduction  of  expense,  and  that  in  connection  therewith  he 
examine  the  question  of  constructing  a  smaller  harbor  at  the  southeast 
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point  of  Gape  Ann,  as  well  as  the  improvement  of  the  harbor  at  Glou- 
cester, which  would  be  eflfected  by  a  breakwater  on  the  bar  at  its  mouth. 

He  was  requested,  also,  to  procure  ^<  additional  information  as  to  the 
number  and  circumstances  of  the  wrecks  which  have  occurred  in  the 
past  few  years  at  or  near  Gape  Ann,  the  number  and  classes  of  vessels 
passing  that  point,  the  annual  loss  of  life  and  property,"  &c. 

Since  the  date  of  the  preliminary  report.  Major  Raymond  has  made 
the  studies  recommended  by  the  Board  and  has  collected  the  informa- 
tion called  for  so  far  as  it  was  possible  to  do  so.  His  report,  dated  No- 
vember 19, 1884,  is  transmitted  herewith. 

From  the  additional  information  so  furnished  the  Board  have  arrived 
at  the  following  conclasious : 

1st.  That  no  reduction  in  the  size  of  the  proposed  harbor  at  Sandy 
Bay,  by  carrying  the  breakwater  nearer  to  the  shore,  can  be  effected 
without  reducing  the  anchorage  capacity  in  a  very  mucn  greater  degree 
than  the  cost  of  construction  will  be  reduced,  or  without  rendering  the 
approaches  to  either  entrance  so  much  more  dangerous  that  it  is  inex- 
pedient to  make  such  change. 

The  Board,  therefore,  reaffirm  the  opinion  expressed  in  its  report  of 
August  22, 1884,  that  if  '^  a  national  harbor  of  refuge  of  the  first  class  ^ 
is  to  be  constructed,  the  lines  originally  recommended  for  it  by  Major 
Baymond,  at  Sandy  Bay,  are  the  best  that  can  be  adopted. 

Becurrjng,  however,  to  Major  Raymond's  original  report  of  Novem- 
ber 28,  1883,  the  Board  emphasize  the  following  paragraph : 

The  principal  objection  to  ibis  location  is  that  the  Bouthern  portion  of  the  break- 
water Will  receive  the  maximnm  effort  of  the  sea  iD  a  direction  perpendicular  to  its 
length.  It  seems  better,  however,  to  streDgthen  the  profile  rather  than  forfeit  the 
advantages  which  attach  to  the  occupation  of  this  line. 

2d.  If,  as  suggested  by  the  Board  in  their  preliminary  report,  the  idea 
of  constructing  <'a  national  harbor  of  refuge  of  the  first  class"  in  this 
vicinity  be  abandoned  on  account  of  the  useless  expense  which  it  would 
involve,  and  a  smaller  harbor  ot  refuge  for  commercial  uses  only  be 
substituted,  the  Board  are  of  the  opinion  that  the  interests  of  oommerce 
will  be  best  subserved  by  the  formation  of  an  artificial  harbor  at  the 
southeast  i)oint  of  Cape  Ann,  by  constructing  breakwaters  from  Thatch- 
er's Island  to  Milk  Island,  and  from  each  of  these  islands  towards  the 
shore,  with  suitable  entrances. 

This  would  furnish  anchorage  in  water  from  12  to  35  feet  deep  for 
about  one  hundred  and  fifty  vessels  of  the  classes  which  would  most 
commonly  make  use  of  it,  according  to  the  allowance  of  1^  acres  for 
each,  given  in  the  preliminary  report  of  the  Board. 

The  estimated  cost  of  this  harbor,  according  to  the  views  of  the  Board, 
is  about  ♦1,000,000,  which  is  about  one  fifth  of  the  amount  which  they 
estimated  as  the  cost  of  the  proposed  harbor  at  Sandy  Bay. 

The  special  advantages  which  a  harbor  here  would  offer  are:  1st. 
That  the  site  is  already  well  known  to  navigators,  and  is  well  marked 
and  lighted  by  the  Gape  Ann  or  Thatcher  Island  lights — two  conspic- 
uous lights  of  the  first  order.  2d.  That  it  is  close  to  the  track  of  ves- 
sels passing  along  the  New  England  coast  bound  to  and  from  Bos- 
ton. 3d.  It  would  be  safe  and  easy  of  ingress  and  egress  in  all  weathers. 
4th.  Even  with  one  breakwater  extending  westwardly  from  Thatcher's 
Island,  cutting  oil' the  most  dangerous  seas,  which  come  from  the  north- 
east, valuable  refuge  would  be  gained. 

By  omitting  a  part  of  the  breakwater  between  Milk  Island  and  Em- 
erson's Point,  and  by  leaving  an  opening  through  the  breakwater  be- 
tween Thatcher's  Island  and  Milk  Island,  space  enough  would  be  left 
34  s 

Digitized  by  VjOOQ IC 


530    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

for  the  sea  by  its  actiou  to  prevent  the  harbor  from  becoming  obstructed 
by  ice,  and  a  more  convenient  entrance  for  coasters  would  be  afforded. 

The  area  of  the  proposed  harbor  at  Thatcher's  Island  being  so  much 
less  than  that  at  Sandy  Bay,  it  is  worthy  of  notice  that  that  area  could 
be  greatl>  increased  by  placing  farther  north  the  breakwater  attached 
to  the  westerly  side  of  the  island.  This  extension  would  of  course 
much  increase  the  cost. 

With  reference  also  to  the  more  limited  area  at  Thatcher's  Island, 
the  harbor  of  Gloucester  should  be  taken  into  the  account  as  supple- 
mentary thereto.  It  is  already  an  excellent  harbor,  and  is  but  a  few 
miles  from  Thatcher's  Island.  Under  certain  conditions  of  the  wind 
the  harbor  of  Gloucester  is  dangerous  to  vessels  already  in  it,  and  this 
is  plainly  demonstrated  by  experience,  as  Major  Raymond's  tables  show. 
This  danger  would  be  almost  entirely  removed  by  building  breakwaters 
on  or  near  the  lines  proposed  by  Major  Raymond.  The  cost  of  the 
Thatcher's  Island  Harbor  added  to  that  of  the  improvement  at  Glouces- 
ter would  not  be  more  than  half  that  of  the  large  harbor  at  Sandy 
Bay.  The  harbor  of  Gloucester  is  also  dangerous  during  the  season  of 
heavy  ice.  This  season  is,  however,  short  in  every  year,  and  at  all 
other  seasons  the  harbor  is  very  valuable,  and  its  value  would  be  in- 
creased by  the  proposed  breakwaters.  In  this  connection  the  date  of 
availability  is  an  important  element.  The  harbor  of  Gloucester  is  al- 
ready available;  that  proposed  at  Thatcher's  Island  can  be  made  valu- 
able by  the  construction  of  its  northern  breakwater  alone  in  a  short 
time.  A  great  harbor  at  Sandy  Bay  will  be  available  only  when  essen- 
tially completed.    This  cannot  be  expected  for  very  many  years. 

A  study  of  the  statistics  procured  by  Mjyor  Raymond  as  to  the  num- 
ber of  vessels  passing  Cape  Ann  will,  in  the  opinion  of  the  Board,  es- 
sentially sustain  the  estimate  of  their  preliminary  report  as  to  the 
amount  of  anchorage  room  needed  for  a  commercial  harbor. 

Major  Raymond  gives  elaborate  tables  of  wrecks  (total  and  partial) 
during  the  past  ten  years  along  the  whole  line  of  coast  between  Port- 
land and  Boston.  It  is  clear  that  but  a  small  proportion  of  them  woald 
have  been  prevented  by  a  harbor  of  refuge  at  Cape  Ann.  Smaller  har- 
bors at  various  points  would  certainly  be  required. 

Respectfully  submitted. 

Chas.  E.  Blunt, 

Colonel  of  Engineern. 
Wm.  p.  Craighill, 
Lieutenant-  Colonel  of  Engineers, 

Walter  McFarland, 
Lieutenant- Colonel  of  Engineers. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 


report  of  major  CHARLES  W.  RAYMOND. 

United  States  Engineer  Office, 

Boston,  Ma^s.y  November  19,  1884. 

Colonel:   In  accordance  with  instructions  of  the  Board  of  Eop^- 

neers  having  under  consideration  the  location,  plan,  and  estimates  fpr 

a  national  harbor  of  refuge  at  Sandy  Bay,  Cape  Ann,  Masaachusetta,  I 

have  the  honor  to  submit  the  following  report  of  investigations  con- 
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nected  with  the  subject  with  which  the  Board  is  charged.  I  was  in- 
stracted  by  the  Board  as  follows : 

1.  To  investigate  the  practicability  and  cost  of  coDstruction  of  a  har- 
bor of  smaller  area  at  Sandy  Bay,  with  a  view  mainly  to  a  redaction  of 
expense. 

2.  To  examine  the  question  of  constructing  a  smaller  harbor  at  the 
southeast  point  of  Gape  Ann. 

3.  To  inquire  into  the  improvement  of  the  harbor  of  Gloucester,  which 
would  be  effected  by  a  breakwater  on  the  bar  at  its  mouth. 

4.  To  collect  and  tabulat  )the  number  and  circumstances  of  the  wre<'ks 
which  have  occurred  in  the  past  few  years  at  or  near  Cape  Ann,  the 
number  and  classes  of  vessels  passing  that  point,  and  the  amount  of  loss 
of  life  and  property,  &c. 

In  this  report  the  subjects  above  enumerated  will  be  consideri^d  sepa- 
rately and  in  the  order  named. 

In  the  examination  Of  the  various  harbors  to  be  investigated,  the 
theoretical  anchorage  capacity  has  been  calculated  by  the  tbrmula 
N«=rl.f  0.000073  A  -f  0.004  P,  in  which  N«  represents  the  maximum 
number  of  vessels,  each  occupying  a  linear  distance  of  126  feet,  which 
can  anchor  and  swing  clear  of  each  other  within  the  harbor^  A  repre- 
sents the  '<  correct  area  "  in  square  feet  ^  that  is,  the  area  of  the  anchor- 
age basin  diminished  by  the  area  of  a  belt  around  its  edge,  the  width  of 
which  is  three  times  the  depth  plus  unity  ^  and  P  represents  the  length 
of  the  anchorage  limit  or  boundary  of  the  correct  area.    This  formula 

^  .r.                ,  ^         1    XT       1  + 1-155  A       P 
IS  a  special  case  of  the  general  formula  !N»= —  -j +"6    ~    (^^ 

which  r  represents  the  linear  distance  occupied  by  a  single  vessel) 
which  is  deduced  and  fully  discussed  in  my  letter  to  the  Chief  of  Engi- 
neers dated  October  11,  1884.  In  this  special  case  the  value  r=126  has 
been  determined  from  experience  at  Gloucester  Harbor. 

As  explained  in  my  letter  to  the  Chief  of  Engineers  above  referred  to, 
the  value  of  r  is  the  length  of  the  anchoring  vessel  plus  three  times  its 
draught.  The  special  value  above  employ^  is  the  mean  by  weights  of 
the  value  of  r  computed  from  the  known  dimensions  of  vessels  actually 
anchoring  in  Gloucester  Harbor, 

It  is  important  to  notice  that  the  formula  determines  '^  the  mtuvimum 
number  of  ships  of  standard  length  and  draught  which  can  conveniently 
anchor  in  a  sheltered  harl)or  having  a  given  corrected  area  and  perim- 
eter.'' Although  the  results  of  this  formula  are  confirmed  by  observa- 
tion, it  is  of  course  desirable  to  make  a  somewhat  more  liberal  allowance 
of  space  in  planning  a  harbor  to  accommodate  a  given  number  of  ships. 
For  the  purpose  of  comparing  relative  anchorage  capacities  the  results 
obtained  from  the  formula  require  no  correction. 

The  land  shelter  from  wind  has  been  determined  by  selecting  in  each 
case  a  central  position  in  the  harbor  and  drawing  the  limiting  lines  there- 
from. 

1.  Practicability  and  cost  of  construction  of  a  smaller  harbor  at  Sandy 
Bay. — My  investigation  of  this  subject  is  based  upon  the  original  map  of 
the  Coast  Survey  of  1857.  Owing  to  the  general  uniformity  of  the  bot- 
tom the  soundings  given  are  believed  to  be  HuflBcieutly  numerous  for  this 
purpose;  and  it  was  therefore  thought  unnecessary  to  incur  the  ex- 
pense of  additional  surveys.  No  line  starting  from  Avery's  Ledge,  and 
interior  to  the  line  proposed  in  my  report  of  November  28, 1883,  need 
be  considered,  as  any  such  line  will  be  more  expensive  than  the  one  pro- 
posed, owing  to  the  necessity  of  crossing  the  deep  '*  Haddock  Hole." 
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Two  interior  lines  have  been  investigated.  They  are  marked  A  and 
B,  respectively-,  on  the  sketch*  herewith  transmitted. 

Line  A  is  the  line  selected  for  examination  by  the  Board  at  its  last 
session.  A  breakwater  on  this  line  will  inclose  a  high- water  area  of  636 
acres,  or  abont  two  fifths  that  of  the  harbor  originally  proposed.  The 
average  depth  at  mean  low  water  is  47  feet,  that  of  the  harbor  originally 
proposed  being  60  feet.  The  theoretical  anchorage  capacity  of  this 
harbor  is  1,135  vessels,  or  abont  three-tenths  that  of  the  originally  pro- 
posed harbor.  The  holding  ground  is  equally  good.  Both  entrances 
are,  in  my  opinion,  extremely  dangerous.  In  facility  of  entrance  and 
departure  this  harbor  is  greatly  inferior  to  that  originally  proposed. 
The  motion  of  the  tidal  currents  through  this  harbor  will  not  be  so  free 
as  in  the  case  of  the  harbor  originally  proposed.  Some  trouble  from  ice 
may  be  anticipated.  This  harbnor  has  land  shelter  from  the  wind  through 
an  angle  of  241^.  The  harbor  originally  proposed  is  sheltered  through 
an  angle  of  203<^. 

The  bottom  along  this  line  being  sand  and  mud,  the  foundation  for 
the  breakwater  is  not  nearly  as  good  as  in  the  case  of  the  line  originally 
proposed.    Considerable  settling  must  be  expected. 

A  breakwater  along  this  line  will  be  more  favorably  situated  as  re- 
gards exposure  to  the  action  of  the  sea  than  the  one  originally  proposed, 
since  the  burst  of  water  between  the  outlying  ledges  is  avoided. 

The  length  of  this  line  being  6,000  feet,  is  3,050  feet  shorter  than  that 
of  the  line  originally  proposed,  which  is  9,050  feet.  The  average  depth 
at  mean  low  water  on  the  former  is  67  feetj  while  on  the  latter  it  is  only 
57  feet.  The  cost  of  a  breakwater  on  line  A  is  estimated  at  $3,055,000, 
while  on  the  old  line  the  cost  is  estimated  at  $4,000,000.  No  allowance, 
however,  has  been  made  for  settling,  as  I  have  no  data  on  which  to  base 
an  estimate.  It  will  doubtless  greatly  increase  the  cost  of  construction 
on  the  new  line. 

Line  B  is  drawn  so  as  to  reduce  the  average  depth  on  the  axis  of  the 
breakwater  to  that  on  the  line  origii\ally  proposed.  The  high- water 
area  inclosed  is  448  acres,  or  about  one-tbnrth  that  of  the  harbor  orig- 
inally proposed.  The  average  depth  at  mean  low  water  is  41  feet.  The 
theoretical  anchorage  capacity  of  this  harbor  is  709  vessels,  or  about 
one-fifth  that  of  the  originally  proiK)sed  harbor.  The  holding  ground 
is  good. 

The  eastern  entrance  is  the  same  as  for  line  A.  The  northern  en- 
trance is  even  more  dangerous  than  in  the  case  of  line  A.  Trouble 
from  ice  may  be  anticipated.  The  harbor  has  land  shelter  from  the 
wind  through  an  angle  of  246o. 

The  bottom  along  the  axis  of  the  breakwater  is  the  same  as  on  line 
A,  and  settling  must  be  expected. 

As  regards  exposure  to  the  violent  action  of  the  sea,  this  line  appears 
to  me  to  be  little  better  located  than  line  A.  The  length  of  this  line  is 
4,250  feet,  the  average  depth  at  mean  low  water  being  57  feet. 

The  cost  of  a  breakwater  on  line  B  is  estimated  at  $1,878,000,  or  less 
than  one-half  the  cost  on  the  line  originally  proposed.  No  allowance 
has  been  made  for  settling. 

The  above  general  comparisons  will,  I  trust,  sufficiently^  indicate  the 
relative  characteristics  of  the  proposed  harbors.  The  question  of  facil- 
ity of  ingress  and  egress  is,  however,  so  important  that  it  requires  a 
closer  examination.  ^^^*' 

The  harbor  originally  proposed  can  be  entered  with  the  wind  from 
any  direction.    To  the  northern  entrance  the  course  can  be  laid  from 

*  Omitted.    Printed  in  Hoaae  Ex.  Doc,  No.  56,  Forty-eighth  Congress,  second  session^ 
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S.  8E.  aroaDd  to  W.,  clearing  Andrew's  Point  and  Flat  Ground.  To  the 
eastern  entrance  the  coarse  from  W.  around  to  N.  NW.  clear  the  Sal- 
vages and  the  reef  from  Straitsmouth  Island.  Thus  we  have  straight 
courses,  with  no  dangers — to  the  northern  entrance,  112^0  (10  points), 
and  to  the  eastern  entrance  67^^  (6  |»oint8). 

The  exit  is  equally  favorable.  As  soon  as  the  vessels  have  passed 
the  pier-heads  of  the  breakwater  they  are  in  the  open  sea.  This  is  not 
the  case  with  the  interior  lines.  Line  A  has  a  northern  entrance,  with 
Goarses  from  8.  by  W.  to  W.  by  8.,  or  67 Jo  (6  points).  Thus  for  this 
interior  harbor  there  is  a  redaction  in  entering  courses  from  180^  to  78|o, 
or  from  16  points  to  7  points  More  than  half  the  winds  will  be  unfa- 
vorable for  making  the  harbor.  Moreover,  in  approaching  the  northern 
entrance  with  a  NB.  wind  a  mile  of  rocky  lee  shore  mast  be  passed. 
As  for  the  eastern  entrance,  we  have  not  oul^'  the  rocky  shore  on  the 
south,  the  narrow  opening  between  Avery's  Ledge  and  8traitsmouth 
Island  mast  also  be  passed  through.  Unless  a  pier  or  beacon  is  built 
on  Avery's  Ledge  this  entrance  will  be  of  little  practical  value.  Three 
vessels  were  wrecked  on  this  ledge  between  September  24  and  October 
9  of  the  current  year. 

The  northern  entrance  for  line  B  is  still  more  unsatisfactory.  It  is 
practically  useless,  on  account  of  the  groups  of  sunken  Itnlges,  known 
as  Mitchell's,  Bartlett's,  and  Dodge's  rocks,  which  are  directly  oppo- 
site the  pier-head.  Even  in  the  case  of  line  A  these  rocks  would  be  a 
very  serious  danger  unless  piers  are  erected  upon  them. 

These  considerations  confirm  me  in  the  opinion  that  the  best  line  for 
the  construction  of  a  breakwater  in  Sandy  Bay  is  the  line  recommended 
in  my  report  of  November  28, 1883.  To  this  line  there  are  doubtless 
objections,  the  principal  one  being  the  exposure  of  its  right  wing  to  the 
violent  action  of  the  sea;  but  the  objections  to  the  interior  lines  are, 
in  my  opinion,  so  serious  as  to  put  them  out  of  the  question. 

2.  PrcusticaMlity  and  coat  of  construction  of  a  smaller  harbor  at  the  south- 
east point  of  Cape  Ann. — As  a  basis  for  this  investigation  a  detailed 
hydrographic  survey  of  the  area  included  between  the  Cape  and 
Thatcher's  and  Milk  islands  has  been  made  under  my  direction  by  Mr. 
Soph  as  Haagensen,  assistant  engineer.  A  map*  of  this  survey,  show- 
ing in  plan  the  projected  breakwaters,  is  herewith  submitted. 

The  breakwaters  are  simply  enrockments  of  granite  rubble,  their  crests 
rising  to  a  level  of  8  feet  above  mean  high  water.  The  inward  slopes 
are  1  on  1,  and  the  seaward  slopes  1  on  2.  This  method  of  construction 
has  been  adopted  because  there  is  plenty  of  stone  near  at  hand  at  Em- 
erson's Point,  and  because  the  material  can  be  placed  in  position  by 
cars  run  out  on  the  breakwater  from  the  shore,  passing  over  Milk  and 
Thatcher's  islands.  The  entrance  is  at  the  northwest  corner  of  the 
harbor,  between  Oak's  Hock  and  Emerson's  Point.  It  is  1,200  feet  wide. 
The  harbor  thus  formed  contains  a  high-water  area  of  283  acres,  with 
an  average  depth  of  24  feet  at  mean  low  water.  Its  theoretical  anchor- 
age capacity  is  506  vessels. 
^  The  bottom  consists  of  sand,  cobble-stones,  and  bowlders,  with  occa- 
sionally a  little  clay.  In  some  places  the  holding  ground  is  good,  but 
it  is  nowhere  as  good  as  in  the  proposed  harbor  at  Sandy  Bay. 

As  regards  facility  of  entrance  and  departure  it  is  evidently  very  de- 
fective; yet  an  additional  entrance  cannot  be  constructed  without  in- 
volving great  expense  in  dredging  and  seriously  reducing  the  anchorage 
capacity.    There  being  no  through  current,  there  will  doubtless  be 

*  Omitted.  Printed  in  Hoase  Ex.  Doo.  No.  56,  Forty-eighth  CongreaSi  second  sen- 
sion. 


Digitized  by 


Google 


534         REPORT   OF   THE    CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

trouble  from  ice.  This  harbor  has  land  shelter  from  the  wind  through 
an  angle  of  120o.  The  bottom  along  the  line  of  the  breakwater,  con- 
sisting of  cobble-stones  and  bowlders  resting  on  the  underlying  ledge, 
furnishes  a  good  foundation. 

Of  these  breakwaters  the  one  connecting  Thatcher's  Island  and  Oak's 
Bock  is  most  exposed  to  the  violent  action  of  the  sea ;  but  even  this  is 
much  more  favorably  located  as  regards  this  point  than  the  right  wing 
of  the  original  line  in  Sandy  Bay. 

The  aggregate  length  of  the  line  of  breakwater  is  7,545  feet.  The 
average  depth  at  mean  low  water  is  17.8  feet.  The  cost  of  construction 
is  estimated  at  $870,000. 

3.  Improvement  of  the  harbor  at  Oloticeater  by  the  construction  of  a  break- 
water on  the  bar  at  its  mouth. — This  project  was  examined  by  the  late 
Lieutenant-Colonel  Foster,  Corps  of  Engineers,  and  his  report  thereon 
is  given  in  full  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1871, 
p.  869.  He  proposed  to  build  a  breakwater  upon  the  summit  of  the 
ridge  of  Dog  Bar,  the  eastern  end  being  thrown  back  so  as  to  connect 
with  the  shore  near  the  quarries  from  which  the  material  was  to  be  ob- 
tained. This  project  was  based  upon  surveys  under  Lieutenant-Colonel 
Foster's  direction,  by  Messrs.  H.  F.  Bothfeld  and  A.  Boschk^,  assistant 
engineers. 

These  surveys  have  been  employed  as  the  principal  basis  of  the  pres- 
ent study.  The  line  adopted  nearly  coincides  with  that  of  Lieutenant- 
Colonel  Foster  for  a  distance  from  the  shore  of  1,300  feet.  From  this 
point  the  breakwater  is  carried  on  a  straight  line  within  Bound  Bock 
Shoal,  to  avoid  a  concave  exposure  to  the  sea. 

The  under-structure  of  the  breakwater  is  an  enrockment  of  granite 
rubble  having  its  top  at  the  level  of  mean  low  water.  Its  inward  slope 
is  I  on  1  and  its  seaward  slope  1  on  2.  The  superstructure  is  a  granite 
wall  with  concrete  filling,  10  feet  wide  at  the  top,  and  rising  8  feet  above 
mean  high  water.  The  location  and  cross-section  of  the  breakwater  are 
shown  on  the  map*  herewith  submitted. 

The  harbor  thus  inclosed  contains  a  high-water  area  of  1,575  acres, 
with  an  average  depth  at  mean  low  water  of  about  26  feet.  Its  theoret- 
ical anchorage  capacity  is  3,165  vessels,  or  about  0.94  that  of  the  pro- 
posed harbor  at  Sandy  Bay.  The  entrance  is  2,500  feet  wide.  It  can 
be  safely  made  with  winds  from  ESE.  around  to  W.  With  winds  from 
NNW.  around  to  E.  by  N.,  it  is  difficult  and  at  times  impracticable  for 
sailing  vessels.  It  thus  appears  that  the  harbor  cannot  be  safely  en- 
tered when  the  most  dangerous  winds  are  blowing. 

Near  the  middle  of  the  entrance  the  Coast  Survey  chart  shows  a 
rocky  shoal  having  over  it  a  depth  of  17  feet  at  mean  low  water.  The 
upper  i)art  of  the  harbor  is  rendered  somewhat  dangerous  by  Ten  Pound 
Island  Ijpdge  and  the  Field  Bocks. 

There  has  always  been  much  trouble  from  ice  in  this  harbor.  It  is 
feared  that  the  construction  of  the  breakwater  will  increase  the  diffi- 
culty, preventing  the  fiee  motion  of  the  ice  out  of  the  harbor  with  the 
ebb  currents.  ^ 

The  harbor  has  land  shelter  from  the  wind  through  an  angle  of  285®. 
In  this  respect  it  is  by  far  the  best  sheltered  of  all  the  harbors  con 
ered. 

The  bottom  along  the  line  of  the  breakwater  is  coarse  sand  and  shin- 
gle, resting  upon  the  underlying  ledge,  and  furnishes  a  good  foundation. 

*  Omitted.    Printed  in  Uoase  Ex.  Doc.  No.  56,  Forty-eighth  Congress,  second  ses- 
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As  rei^ards  the  violent  action  of  the  sea,  the  breakwater  is  much  more 
favorably  situated  than  either  of  those  projected  for  Sandy  Bay. 

The  length  of  the  proposed  line  is  4,000  feet,  the  average  depth  being 
17.4  feet  at  mean  low  water.  The  breakwater  can  be  very  conveniently 
constructed  from  the  shore.     Its  estimated  cost  is  $752,000. 

The  most  serious  defect  of  Gloucester  Harbor  at  the  present  time  is 
that  it  is  open  throughout  its  whole  extent  to  the  full  sweep  of  the  sea 
in  southwest  storms.  This  has  resulted  in  the  wreckage  of  many  ves- 
sels while  lying  in  the  harbor.  This  defect  will  not  be  fully  remedied 
by  the  construction  of  the  proposed  breakwater.  To  make  the  shelter 
complete  a  second  breakwater  is  required  projecting  from  the  west  shore 
through  ISorman's  Woe,  as  shown  on  the  map.  Such  a  breakwater 
would,  however,  contract  the  angle  of  entrance  to  the  harbor,  and  per- 
haps further  check  the  outward  passage  of  the  ice. 

The  line  projected  for  this  breakwater  is  3,250  feet  in  length.  The 
foundation  is  good.  The  proposed  method  of  construction  is  the  same 
as  for  the  other  breakwater.    Its  estimated  cost  is  $607,000. 

The  characteristic  features  of  the  projected  harbors  above  examined 
are  exhibited  in  a  condensed  form  in  the  following  table,  in  which  the 
data  for  the  computation  of  theoretical  anchorage  capacity  are  also 
given.  The  figures  relating  to  Provincetown  Harbor  are  introduced  for 
purposes  of  comparison : 


Designation. 


Ft.  \Pt. 
Proposed  breakwater  9, 050  57 

LioeA '(I.00067    , 

LineB '4,250157    I 

(•,4,000117.4! 
Gloucester,  J  !3. 250  20. 8; 


Area  inclosed. 


Provincetown . 


7, 250jl8. 9 


Thatcher's  Island 
Harbor. 


'2,360  5.1 
,3. 030 15. 4 
2, 155  35. 0  S 

L  i?,  645  ItTs;  J 


26 


27 


24 


1,575 
1,980 


Corrected  area  i 
«-;-3Dtaken: 
Arom  I 

12'  area.) 


s 

1 
s 

o 

,   s 
i  ^ 


Ac  \Ac 
1, 260  1, 117 
432     880 
2811    204 

941 


1,107 
958' 


225     141 


i" 

PS 

ll 
Si 


Sq.ft.  I  Ft. 
48,600,000  82,820  3,672 
14,890,00021,840:1,135 
8,875,00015.720     700 

41, 000, 000^45, 580  3, 165 

88,480,000:25,1002,893 


I 


6, 220, 000 


13,000,    506 


1 


$4,000, 
8,056. 
1,878, 

752. 

607, 


j-.    ■* 

>> 

4» 

9 

tt 

1  f  o' 

3. 

ps 

8 

1 

li\ 

% 

«mJ5  ' 

s 

o'S  1 

'S 

|l! 

% 

&   i 

& 

"  "1 

(     752, 000  1 
I     607, 000,  I 

Im69,000|J 


000 1,000 1,000  $1,089 
OOOi  764i  809  2,691 
000  469  100  2,649 
000  ^ 
000 


340  944   429 


796' 

I 
870,000  218  138,  1,719 


In  addition  to  the  above  investigations,  which  have  been  made  in  com 
pliance  with  the  specific  directions  of  the  Board,  I  have  made  an  exam- 
ination of  the  area  included  between  the  Salvages,  Flat  Ground,  and 
Abner's  and  Avery's  ledges,  in  order  to  determine  whether  it  would  be 
practicable  to  construct  a  detached  harbor  at  this  locality.  In  this  area 
eighteen  borings  were  made.  They  show  that  the  bottom  consists  of 
bowlders  and  solid  iedge,  and  is  unsuitable  for  an  anchorage.  This 
project  is  therefore  impracticable.  This  investigation,  although  not 
directly  mentioned  in  the  preliminary  report  of  the  Board,  was  made  in 
accordance  with  its  wishes  verbally  expressed. 

4.  8tati9tics  concerning  wrecks, — I  have  made  every  endeavor  to  collect 
the  statistics  desired  by  the  Board,  but  with  only  partial  success.    Ihe 
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records  of  the  Board  of  Trade  have  been  carefully  searched,  and  iuqoi- 
ries  have  been  instituted  in  every  direction,  but  I  have  failed  to  find  any 
accurate  and  systematic  collection  of  statistics  on  this  subject.  The  lists 
of  wrecks  submitted  have  been  obtained  by  compilation,  principally 
from  the  files  of  the  Boston  Daily  Advertiser.  They  contain  all  the 
wrecks  therein  noted  from  1874  to  1883,  inclusive.  It  has  been  found 
impossible  to  obtain  even  an  approximate  estimate  of  the  loss  of  life 
and  property  during  this  period. 
The  tables*  submitted  contain  the  following  information: 

1.  The  number  of  total  and  partial  wrecks  in  each  year,  from  1874  to 
1883  inclusive. 

2.  The  number  of  total  and  partial  wrecks  in  each  month  for  the  same 
period. 

3.  The  number  of  vessels  of  each  claBS  totally  and  partially  wrecked 
during  the  same  period. 

4.  The  number  of  total  wrecks  opposite  certain  selected  localities  ex- 
tending along  the  coast  from  Boston  to  Portland,  these  numbers  being 
given  for  each  year  and  for  the  total  period  of  ten  years. 

5.  The  number  of  partial  wrecks  opposite  the  same  localities,  and 
classified  in  the  same  manner. 

6.  The  da.te,  locality^  character,  and  name  of  vessel  for  each  total 
wreck. 

7.  The  same  information  for  each  partial  wreck. 

8.  An  additional  list  of  vessels  wrecked,  the  character  of  the  wrecks 
being  unknown,  compiled  from  the  Gloucester  Telegraph  and  News. 

The  chart*  accompanying  these  tables  shows  graphically  the  number 
of  total  and  partial  wrecks  at  the  various  localities. 

Prom  Table  I  it  appears  that  there  have  been  averages  per  year  of 
9.8  total,  and  37.4  partial  wrecks;  or  a  yearly  average  of  wrecks,  partia- 
aud  total,  of  47.2. 

It  appears  from  Table  II  that  the  total  number  of  wrecks  is  least 
during  the  month  of  July.  The  number  gradually  increases  from  that 
month  until  November;  diminishes duringDecember;  rises  toa  maximum 
in  January ;  diminishes  again  in  February ;  increases  again  in  March, 
and  from  that  month  falls  off  rapidly  to  July.  The  table  is  graphically 
represented  by  the  accompanying  figure.  The  data  are  not  sufficiently 
numerous  to  establish  any  relation  between  the  relative  numbers  of 
total  and  partial  wrecks  and  the  time  of  year. 

The  number  and  classes  of  vessels  passing  Cape  Ann  are  contained 
in  the  appended  copy  of  a  return  to  the  inspector  of  the  second  light- 
house district,  which  covers  a  period  extending  from  July  1, 1880,  to 
July  1,  1882.  This  return  shows  only  the  vessels  passing  within  sight 
of  Thatcher's  Island  during  daylight.  From  this  return  it  appears  that 
the  total  number  of  passing  vessels  observed  during  the  year  ending 
June  30,  1881,  was  37,350;  and  during  the  year  ending  June  30,  1882, 
45,422.  The  number  of  vessels  passing  during  the  night  and  in  thick 
weather  cannot  be  estimated. 

Very  respectfully,  your  obedient  servant, 

Ohas.  W.  Raymond, 

Major  of  Engineers. 

Col.  Charles  E,  Blunt, 

Corps  of  Engineern, 
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B  lO. 

PRELIMINARY  EXAMINATION  OF  HARBOR  AT  MARBLEHEAD,  MASSA- 
CHUSETTS, FOR  REPAIR  OF  SEA-WALL. 

Boston,  Mass.,  September  4, 1S84. 

General:  Id  compliance  with  iDstnictions  contaiued  in  your  letter 
of  July  31, 1884, 1  have  the  honor  to  submit  the  following  report  of  a 
preliminary  examination  of ''Marblehead  Harbor,  Massachusetts,  for  re- 
pair of  sea-wall,"  provided  for  by  the  river  and  harbor  act  of  July  5, 
1884. 

In  compliance  with  instructions  contained  in  an  indorsement  of  the 
Chief  of  Engineers,  dated  March  4, 1884,  upon  a  letter  from  the  Hon. 
E.  F.  Stone,  M.  C,  I  examined  this  sea-wall,  and  submitted  a  detailed 
report  upon  the  subject  on  April  14, 1884,  to  which  I  respectfully  refer. 
In  that  report  I  remarked  as  follows: 

I  am  of  the  opinion  that  the  harbor  of  Marblehead  is  not  endangered  by  the  present 
condition  of  Marblehead  Beach,  and  that,  therefore,  no  action  by  the  QoYernment  is 
necessary. 

A  second  examination  made  personally  by  me,  on  August  27,  1884, 
confirms  the  opinion  then  expressed.  In  my  judgment,  ^Hhe  harbor  is 
not  worthy  of  improvement." 

Very  respectfully,  your  obedient  servant, 

Ghas.  W.  Raymond, 
Major  of  Engineers, 
The  Chief  of  Engineers,  U.  S.  A. 


B  II. 

PKELIMINARY  EXAMINATION  OF  HARBOR  AT  SALEM,  MASSACHUSETTS, 
WITH  A  VIEW  TO  BUILDING  A  JETTY  RUNNING  OUT  FROM  THE  MAIN- 
LAND TO  DEEP  WATER. 

Boston,  Mass.,  October  7,  1884. 

General  :  In  compliance  with  instructions  contained  in  your  letter 
of  July  31,  1884,  I  have  the  honor  to  submit  the  following  report  of  a 
preliminary  examination  of  the  *'  harbor  at  Salem,  Mass.,  with  a  view 
to  building  a  jetty  running  out  from  the  mainland  to  deep  water,"  pro- 
vided for  in  the  river  and  harbor  act  of  July  5,  1884. 

The  principal  wharves  of  Salem  are  along  the  shores  of  South  River, 
which  constitutes  fche  inner  harbor.  A  channel  300  feet  wide  and  8  feet 
deep  at  mean  low  water  was  dredged  from  deep  water  to  t|^e  entrance 
of  this  riv<T  in  the  years  1873-75.  The  project  originally  adopted  in 
1873  contemplated  a  construction  of  a  sea-wall  and  breakwater  on  Long 
Point.  This  breakwater  is,  I  presume,  the  jetty  referred  to  in  the  act 
of  July  5,  1884.  These  localities  are  shown  in  the  sketch  herewith  re- 
spectfully transmitted. 

The  object  of  the  seawall  was  *'  to  protect  the  remaining  daybank 
of  Long  Point  from  the  wash  of  the  waves,  and  prevent  further  abra- 
sions during  east  and  northeast  storms."  The  object  of  the  breakwater 
was  "  to  protect  the  entrance  of  South  River  from  the  southeast  swell 
and  partly  re-establish  the  old  natural  breakwater  afforded  by  Long 
Point  before  it  was  washed  away." 

In  1877,  however,  Lieutenant-Colonel  Thom  reported  as  follows : 

From  a  recent  examination  of  the  condition  of  Long  Point  it  appears  that  the  por- 
tion of  it  for  the  protection  and  preservation  of  which  a  sea-wall  and  breakwater  was 
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projected,  and  for  which  estimates  have  hitherto  been  Biibmitted,  no  longer  exists, 
having  been  washed  away  by  storms^  and  that  other  works  have  been  recently  com- 
menced by  private  parties  upon  that  point  of  such  a  character  as  to  render  unneces- 
sary any  further  work  on  the  part  of  the  United  States. 

Whatever  may  have  been  the  case  Id  the  past,  I  think  it  very  improb- 
able that  any  material  now  washes  from  Long  Point  into  the  chatinel  of 
South  Kiver.  There  is  probably  some  shoaling  in  the  channel,  bat  the 
bed  of  the  stream  has  been  encroached  upon ;  the  backwater  is  now  in- 
significant, and  there  is  little  or  no  scour.  Moreover,  some  of  the  main 
sewers  of  the  town  discharge  into  the  South  Eiver. 

This  condition  of  things  would  not,  in  my  opinion,  be  improved  by 
the  construction  of  the  proposed  breakwater  or  jetty. 

In  view  of  the  above  facts,  I  am  of  the  opinion  that  ^^  the  harbor  is 
not  worthy  of  improvement.'' 

From  commercial  statistics  collected  in'  1876,  it  appears  that  about 
1,200  vessels  yearly  arrive  at  and  leave  this  port.  In  that  year  the 
value  of  the  imports  was  $46,974,  and  of  theexports  $78,210,  the  amount 
of  revenue  collected  being  $17,920.78. 

Very  respectfully,  your  obedient  servant, 

Chas.  W.  Raymond, 

Major  of  EngineerM. 

The  Chief  op  Engineers,  U.  S.  A. 


B  12. 

PRELIMINARY  EXAMINAWON  OF  CHANNEL  FROM  GOOSE  POINT,  IN 
PLYMOUTH  HARBOR,  MASSACHUSETTS,  TO  THE  WHARF  OF  THE 
CORDAGE   COMPANY. 

Boston,  Mass.,  September  4, 1884. 

General:  In  compliance  with  instructions  contained  in  your  letter 
of  July  31, 1884, 1  have  the  honor  to  submit  the  following  report  of  a 
preliminary  examination  of  the  ))roposed  ^^  channel  from  Goose  Point, 
in  Plymouth  Harbor,  to  the  wharf  of  the  Cordage  Company,"  provided 
for  by  the  river  and  harbor  act  of  July  5, 1884. 

Goose  Point  Channel  is  a  branch  of  the  Main  Ship  Channel  of  Ply- 
month  Harbor,  extending  in  a  southwesterly  direction  for  a  distance  of 
about  1,980  yards.  Its  general  location  is  shown  in  the  sketch  map  of 
Plymouth  Harbor,  accompanying  mv  letter  to  the  Department,  dated 
March  17,  1884. 

The  average  width  of  this  channel  is  180  feet,  and  its  average  depth 
12  feet  at  mean  low  water.  The  proposed  improvement  consists  in  the 
extension  ^  this  channel  by  dredging  from  the  point  where  it  now  ter- 
minates to  the  wharf  of  the  Plymouth  Cordage  Compapy. 

A  survey  of  the  channels  in  Plymouth  Harbor  was  made  during  the 
months  of  December,  1883,  and  January,  1884,  by  authority  of  Depart- 
ment letter,  dated  November  10,  1883.  My  report,  dated  January  30, 
1884,  was  submitted  to  the  Department,  and  the  proposed  extension  of 
the  Goose  Point  Channel  was  discussed  therein.  The  details  of  the  proj- 
ect considered  are  shown  on  Tracing  No.  2,  accompanying  that  report. 
The  line  of  the  proposed  excavation  is  taken  through  the  flats  of  sand 
and  mud  along  the  line  of  deepest  water.  There  is  at  present  along 
that  line  an  average  depth  of  1^  feet  at  mean  low  water;  so  that  no  low- 
water  channel  now  exists.  The  length  of  the  proposed  excavation  is 
5,940  feet.    It  is  100  feet  wide  and  5  feet  deep  at  mean  low  water.    These 
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dimenBions  have  been  adopted  in  order  to  permit  vessels  drawing  12 
feet  to  work  up  through  the  channel  at  high  water.  The  project  re- 
quires the  excavation  of  103,000  cubic  yards,  and  is  estimated  to  cost 
about  $42,000. 

I  am  of  the  opinion  that  a  channel  thus  constructed  would  be  perma- 
nent, since  the  outflowing  tide  moves  in  the  direction  of  its  axis,  and 
since  the  material  is  the  same  as  that  already  dredged  in  the  extension 
of  the  main  ship-channel,  in  which  the  cut  has  remained  open. 

Shorter  lines  were  considered,  but  none  were  found  which  would  not, 
in  all  probability,  rapidly  deteriorate. 

In  my  report  of  January  30, 1884, 1  remarked  as  follows : 

It  does  not  appear  that  such  a  chaiinel  is  required  by  any  vessels  other  than  those 
going  to. the  wnarf  of  the  Plymouth  Cordage  Company. 

Subsequently  I  received  letters  from  other  parties  claiming  to  be 
more  or  less  interested  in  the  proposed  improvement. 

These  letters  were  transmitted  to  the  Department,  and  my  accom- 
panying letter,  dated  March  17, 1884,  considers  in  detail  the  character 
and  amount  of  the  interests  supposed  to  be  involved.  A  copy  of  a  let- 
ter from  the  collector  of  the  port  of  Plymouth,  more  recently  received, 
is  herewith  respectfully  transmitted. 

In  connection  with  this  subject  I  need  here  only  remark  that  the  opin- 
ion expressed  in  my  report,  to  the  effect  that  the  proposed  improvement 
is  required  only  for  the  convenience  of  the  Plymouth  Cordage  Company, 
still  appears  to  me  to  l>e  substantially  correct. 

Plymouth  is  a  port  of  entry,  and  it  appears  from  the  letter  of  the  col- 
lector that  the  Plymouth  Cordage  Company  pays  about  three-fourths  of 
the  total  revenue  there  received.  While,  therefore,  there  seems  to  be 
few  or  none  who  are  directly  interested  in  the  proposed  improvement, 
there  are  doubtless  many  who  desire  the  encouragement  of  an  establish- 
ment without  which  the  collection  district  would  greatly  diminish  in 
importance  or  possibly  even  cease  to  exist. 

It  appears  that  the  Plymouth  Cordage  Company  was  established  in 
1824,  since  which  time  it  has  managed  to  transact  its  business  without 
any  low-water  channel.  During  the  three  years  ending  June  30, 1883, 
51  vessels  with  cargoes  from  foreign  ports  arrived  at  this  company's 
wharf,  being  an  average  of  17  vessels  per  year. 

There  are  many  points  along  the  shore  of  Plymouth  Harbor  which 
are  now  inaccessible  at  low  water,  but  to  which  channels  might  be 
dredged  at  less  expense  than  that  required  for  the  one  under  considera- 
tion. Such  property  can,  of  course,  be  cheaply  obtained.  Should  a  com- 
pany locate  itself  at  one  of  these  points,  and  pay  sufficient  revenue  and 
transact  sufficient  business  to  interest  the  people  of  Plymouth,  it  might 
with  considerable  reason  demand  that  the  United  States  construct  a 
channel  to  its  wharf,  should  the  channel  now  proposed  be  executed  for 
the  benefit  of  the  Plymouth  Cordage  Company. 

It  is  now  my  duty  to  give  my  judgment,  based  upon  the  above  facts, 
as  to  whether  or  not  the  harbor  is  worthy  of  improvement. 

I  understand  the  question  to  be  whether  the  particular  improvement 
proposed  is  of  such  a  character  and  promises  such  benefit  to  commerce 
as  to  justify  the  necessary  expenditure  by  the  United  States. 

I  am  of  the  opinion  that  '^  the  harbor  is  not  worthy  of  improvement 
Very  respectfully,  your  obedient  servant, 

Chas.  W.  Eaymond, 

Major  of  Engineers. 

The  Chiep  op  Engineers,  U.  S.  A. 
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letter  of  the  collector  of  customs  at  plymouth,  massachusetts. 

Custom-House,  Plymouth,  Mass., 

Collector's  Office,  February  19, 1B84. 
Sir:  Ab  the  Corps  of  EngineerB  under  your  orders  have  this  winter  heen  making 
surveys  for  the  improvement  of  the  harbor,  and  you  have  beeu  pleased  to  recommend 
an  appropriation  therefor,  and  have  later  made  additional  surveys  with  the  view  of 
excavating  a  channel  from  Goose  Point  Channel  (so  called)  to  the  wharf  of  Plymouth 
Cordage  Company,  I  deem  it  merely  an  act  of  justice  to  that  company  for  me  to  say 
that  about  three-fourths  of  the  revenue  received  at  this  port  is  received  from  them. 

In  furtherance  of  the  wishes  of  that  company,  but  not  from  any  request  on  thdrpartf 
1  think  I  now  state  to  you  the  sentiment  and  wish  of  the  large  majority  of  the  disin- 
terested of  this  community  when  I  say  that,  if  an  appropriation  should  be  granted, 
no  part  thereof  should  be  otherwise  expended  till  the  aforesaid  channel  was  com- 
pleted, always  excepting  the  repairs  on  Long  Beach,  the  which,  but  for  the  skillful 
engineering  and  plans  executed  by  that  department,  would  have  been  long  since  par- 
tially destroyed  and  Plymouth  Harbor  left  but  little  better  than  an  open  roadstead. 
Very  respectfully,  your  obedient  servant, 

Samuel  H.  Doten, 

Collector. 

Charles  W.  Raymond, 

Major  of  Engineers, 


B  13. 

PRELIMINARY  EXAMINATION  OF   HARBOR  AT  GLOUCESTER,  MASSACHU- 
SETTS, WITH  A  VIEW  TO  THE  REMOVAL  OF  ROCK  OBSTRUCTIONS. 

Boston,  Mass.,  September  21  j  1884. 

General  :  In  com])liaDce  with  instructions  contained  in  your  letter 
of  July  31,  1884, 1  have  the  honor  to  submit  the  following  report  of  a 
preliminary  examination  of  Gloucester  Harbor,  Massachusetts,  with  a 
view  to  the  removal  of  rock  obstructions  provided  for  in  the  river  and 
harbor  act  of  July  5,  1884. 

This  harbor  is  situated  on  the  southern  shore  of  Gape  Ann,  Massa- 
chusetts. It  is  the  principal  station  of  the  Ashing  fleet  on  this  part  of 
the  coast,  and  the  most  important  harbor  of  refuge  between  Boston  and 
Portland.  More  than  eight  thousand  vessels  seek  shelter  in  this  har- 
bor yeaily. 

The  improvement  proposed  consists  in  the  removal  of  three  rocks 
situated  in  Harbor  Cove,  southeast  of  the  principal  wharves  of  the 
town,  so  as  to  reduce  their  level  a  little  below  that  of  the  average  bot- 
tom. These  rocks  are  now  a  serious  danger  to  vessels  going  to  and 
fh>m  the  wharves,  especially  when  the  inner  harbor  is  crowded,  as  it 
often  is.  The  location  of  the  rocks  referred  to  is  approximately  shown 
in  the  sketch  *  herewith  transmitted. 

In  view  of  the  facts  above  stated,  I  am  of  the  opinion  that  ^<  the  har- 
bor is  worthy  of  improvement." 

The  further  survey  and  report  contemplated  by  the  act  are  estimated 
to  cost  $100. 

Very  respectfully,  your  obedient  servant, 

Chas.  W.  Raymond, 

Major  of  Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 


*  Omitted. 
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sxamination  of  harbor  at  gloucester,  massachusetts,  with 
a  view  to  the  removal,  op  rock  obstructions. 

United  States  Engineer  Office, 

Boston^  Mass.,  January  2<),  1885. 

General  :  In  compliance  with  instructions  contained  in  your  letter 
of  November  21, 1884, 1  have  the  honor  to  transmit  herewith  a  report 
of  an  examination  in  Gloucester  Harbor,  Massachusetts,  made  by  Mr. 
H.  F.  Bothfeld,  assistant  engineer,  with  a  view  to  the  preparation  of  a 
project  for  the  removal  of  rock  obstructions  in  accordance  with  the  pro- 
visions of  the  river  and  harbor  act  of  July  6, 1884.  A  Coast  Survey 
chart*  of  the  harbor,  with  references  marked  thereon,  is  also  respect- 
fully transmitted  herewith. 

In  the  report  of  my  preliminary  examination,  submitted  to  the  Depart- 
ment on  September  27,  1884, 1  stated  that  the  improvement  desired 
consists  in  the  removal  of  three  rocks  situated  in  Harbor  Gove,  south- 
east of  the  principal  wharves  of  the  town.  This  was  in  accordance  with 
the  best  information  I  was  then  able  to  obtain.  From  Mr.  Bothfeld's 
recent  and  more  thorough  examination  it  appears  that  the  rocks  are 
more  extensive  than  was  supposed,  but  less  troublesome  to  navigation 
than  others  elsewhere  in  the  harbor.  Although  these  rocks  were  ex- 
amined by  the  diver,  their  extent  made  it  practically  impossible  to  give 
them,  at  this  time  of  the  year,  the  thorough  examination  desirable. 

From  information  recently  obtained  it  appears  that  four  improvements 
were  contemplated  by  the  act,  viz: 

1.  Clearing  the  upper  harbor  of  sunken  rocks. 

2.  Improving  the  channel  leading  into  the  upper  hart)or. 

3«  Bemovlng  bowlders  and  debris  from  Babson's  Ledge  and  removing 
the  ledge  to  a  depth  of  21  feet  at  mean  low  water. 

4.  Bemoving  the  reef  east  of  Muscle  Point  and  near  the  middle  of  the 
entrance  to  the  harbor. 

All  these  improvements  seem  eminently  desirable,  and  will  be  of  very 
great  benefit  to  navigation. 

Gloucester  Harbor  is,  beyond  a  doubt,  the  most  useful  and  important 
harbor  between  Boston  and  Portland.  During  the  year  it  accommo- 
dates about  7,000  vessels.  It  would  be  difficult  to  find  a  harbor  where 
such  improvements  would  be  of  so  great  general  utility. 

With  the  exception  of  the  removal  of  bowlders  and  debris  from  Bab- 
son's  Ledge,  all  these  proposed  improvements  require  the  making  of 
surveys  more  elaborate  and  extended  than  those  already  obtained. 

Accordingly  Mr.  Bothfeld  recommends  the  following  expenditures: 

1,  For  necessary  surveys $3, 000 

2.^  For  clearing  Babson's  Ledge 4,800 

Contingencies 700 

Total 7,500 

In  these  recommendations  I  concur. 

Gloucester  Harbor  is  in  the  collection  district  of  Gloncester,  Mass  ,  of  which  Glon- 
cester  is  the  port  of  entry.  The  nearest  light-houses  are  Ten  Pound  Island  Light,  in 
the  harbor,  and  Eastern  Point  Light  at  the  entrance  to  the  harbor. 

Very  respectfully,  your  obedient  servant, 

Chas.  W.  Raymond, 

Major  of  Engineers. 
The  Chief  of  Bnginbebs,  U,  S.  A. 

»bmitted. 
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report  of  mt.  h.  f.  botbfeld,  assistant  engineer. 

United  States  Engineer  Office, 

Boston f  Ma9i.f  January  19,  18ti6. 

Major  :  I  have  the  honor  to  report  that,  in  compliance  with  yonr  verbal  instnic- 
tioDB,  received  on  the  25th  of  November,  1884,  in  relation  to  the  snrvey  of  sunken  rook 
in  Harbor  Cove,  in  Gloucester  Harbor,  MassachnsettSi  I  went  to  Gloacester  as  soon 
as  I  had  completed  the  survey  of  Higham  Harbor. 

On  the  lltii  ultimo,  during  u,  heavy  snow-storm,  an  examination  was  made,  with 
the  assistance  of  a  diver,  of  the  rocks  in  Harbor  Cove,  which,  from  reliable  informa- 
tion previously  obtained,  were  supposed  to  be  the  only  obstructions  the  removal  of 
which  was  desired.  In  an  interview  at  the  United  States  collector's  ofiBce  with  a 
number  of  ship-owners,  fish-dealers,  and  commercial  men,  I  heard  for  the  first  time 
that  much  more  extensive  improvements  are  looked  for,  to  wit  (see  United  States 
Coast  Survey  chart  submitted  herewith): 

1.  Clearing  the  upper  harbor,  inclnding  Harbor  Cove  (C  and  E  on  chart),  of  ail 
sunken  rooks  now  endangering  navigation  and  anchorage  ffronnds. 

2.  Improviue,  by  dredging  and  otherwise,  the  channel  leading  into  the  upper 
harbor  (D  on  chart). 

3.  Removing  all  the  bowlders  and  debris  of  rock  from  Babson's  Ledge,  and,  if 
practicable,  at  reasonable  expense,  removing  the  ledge  underneath  them,  to  a  depth 
of  21  feet  at  mean  low  water  (B  on  chart). 

4.  RemoWng  the  reef,  easterly  of  Muscle  Point,  at  the  entrance  to  Gloucester  Har- 
bor, about  250  feet  eastward  of  the  sailing  course  laid  down  on  the  United  States 
Coast  Survey  chart,  represented  to  have  but  17  feet  water  over  it  at  mean  low  vcater 
(A  on  chart). 

These  several  improvements,  with  the  exception  perhaps  of  Babson's  Ledge,  re- 
quire extensive  and  accurate  surveys,  and  a  systematic  examination  of  the  bottom 
by  divers.  These  surveys  for  themselves,  if  not  leading  to  a  definite  project  of  im- 
provement, will  be  of  great  benefit  to  parties  interested  in  the  navigation  of  Glouces- 
ter Harbor. 

Gloucester  Harbor  is  the  most  important  harbor  on  the  Atlantic  shore  of  the  United 
States,  so  far  as  the  interests  of  fishery  are  concerned,  and  on  acconnt  of  its  furnish- 
ing the  opportunity  for  training  the  best  seafaring  men  for  the  commercial  and  the 
United  States  Navy.  But  little  has  been  done  by  the  United  States  so  far  for  its  im- 
provement and  security. 

Under  directions  from  the  Department,  Lieut.  Col.  John  G.  Foster,  United  States 
EngineerH,  bad  a  survey  made  of  the  Dog  Bar  and  of  Round  Rock  Shoal,  off  the  East- 
ern Point,  and  of  certain  sunken  rocks,  mostly  in  the  upper  harbor,  and  recommended 
in  his  report  to  the  Department,  dated  January  20,  1871,  the  construction  of  a  break- 
water ext^-nding  from  Eastern  Point  along  the  Dog  Bar  to  Round  Rock  Shoal,  and 
the  removal  of  a  number  of  rocks. 

Under  an  appropriation  made  by  the  harbor  aud  river  act  of  June  10,1872,  of  |10,0OO 
the  following  rocks  were  removed,  viz:  Clam  Rock,  Pinnacle  Rock,  rocks  off  J. 
Friend's  Wharf,  rock  off  Pew's  Wharf,  and  about  350  cubic  yards  of  the  largest  bowlders 
from  Babson's  Ledge. 

The  total  number  of  cubic  yards  of  bowlders  were  approximately  estimated  in  Lieut. 
Col.  John  G.  Foster's  report  to  amount  to  670  yards,  only  350  cubic  yards  having  been 
removed.  It  appears  that  there  remain  yet  about  320  cubic  yards,  more  or  less,  to  bs 
removed  in  completion  of  the  original  project,  which  only  included  some  of  the  thon 
(1870)  best  known  dangerous  rooks.  Ve8.sels  now  entering  Gloucester  Harbor  are  gen- 
erally of  deeper  draught  than  those  formerly  in  use.  in  particular  vessels  loaded  witli 
salt  from  Europe,  but  also  the  fishing  vessels  are  or  larger  average  size. 

Vessels  loaded  with  salt,  of  a  draught  of  20  feet  and  more,  have  struck  on  several  of 
the  sunken  rocks  in  the  upper  harbor,  and  also  touched  on  the  reef  off  Muscle  Point 
and  on  Babson's  Ledge,  and  received  in  two  cases  quite  serious  damage. 

From  the  description  given  to  me  by  a  number  of  parties  well  acquainted  with  iho 
harbor  aud  deeply  Interested  in  its  welfare,  I  am  convinced  that  only  by  a  close  sur- 
vey of  the  whole  area  of  the  upper  harbor,  aud  of  the  reef  easterly  of  the  Muscle 
Point,  on  the  west  shore,  and  at  the  entrance  to  the  harbor,  data  could  be  obtained 
for  estimating  the  cost  of  making  the  upper  harbor  safe  in  passage  of  vessels  to  the 
wharves,  and  giving  them  a  more  extended  and  well-sheltered  mooring  ground.  The 
improvements  pointed  out  above  would  not  only  benefit  the  several  hundreds  of  ves- 
sels owned  at  Gloucester,  but  also  many  coasters  and  foreign  vessels  which  seek  shel- 
ter there  in  heavy  storms. 

I  recommend,  therefore,  the  following  expenditure,  viz : 

1.  For  making  a  careful  survey  of  the  upper  harbor,  its  wharf  lines,  obstruc- 
tions, &o.,  and  of  the  reef  easterly  off  Muscle  Point |2,0OO 
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S.  For  removing  320  cubic  yards,  more  or  less,  of  bowlders  from  Babson's 

Ledge,  in  completion  of  the  original  project,  at  |15  per  cubic  yard 4, 800 

Add  for  contingencies 700 

Total 7,500 

Very  respectfully,  your  obedient  servant, 

H.  F.  BOTUFELD, 

AB»i$tani  Engineer, 
Maj.  Charlss  W.  Raymond, 

Corps  of  EngineerSf  O,  S,  A. 


B  14. 

PRELIMINARY  EXAMINATION  OP  FORT  POINT  CHANNEL,  BOSTON  HAR- 
BOR, MASSACHUSETTS. 

Boston,  Mass.,  October  4, 1884. 

General  :  In  compliance  with  instractions  contained  in  your  letter 
of  July  31, 1884, 1  have  the  honor  to  submit  the  following  report  of  a 
preliminary  examination  of  the  Fort  Point  Channel  in  Boston  Harbor, 
Massachusetts,  provided  for  in  the  river  and  harbor  act  of  July  5, 1884. 

The  Fort  Point  Channel  is  situated  between  the  eastern  shore  of  Bos- 
ton proper  on  the  one  side  and  the  reclaimed  and  improved  South  Boston 
flats  and  South  Boston  on  the  other  side ;  it  connects  the  tidal  basin  of 
the  South  Bay,  which  covers  an  area  of  about  250  acres,  with  Boston 
Upper  Harbor. 

The  total  length  of  the  channel  is  about  1^  miles ;  its  width  varies 
between  a  maximum  of  about  1,100  feet  and  a  minimum  of  260  feet ;  its 
depth  between  a  few  feet  at  the  head  of  the  channel  and  23  feet  at  mean 
low  water  at  its  mouth.  Both  sides  of  the  channel  are  lined  with  nu- 
merous wharves  and  docks,  some  of  recent  and  most  improved  construc- 
tion, on  which  immense  business  is  transacted. 

During  the  year  ending  June  30, 1884,  drawtender^s  reports  state  that 
nearly  19,000  vessels,  steamers,  sailing  vessels,  and  tugs,  passed  through 
the  draw  of  the  Congress  Street  Bridge,  and  about  12,000  vessels  through 
the  draw  of  the  Mount  Washington  Avenue  Bridge.  As  the  vessels  are 
counted  twice,  when  entering  and  when  returning,  the  true  number  of  ves- 
sels which  passed  through  these  draws  would  be,  respecti  vely^  for  the  Con- 
gress Street  Bridge  about  9,500,  and  for  the  Mount  Washington  Avenue 
Bridge  nearly  6,000.  Besides  these  vessels,  about  3,000  vessels  entered 
the  Fort  Point  Channel,  but  remained  below  the  draw-bridges.  Many 
of  these  vessels  are  of  large  size,  in  particular  those  loaded  with  cotton, 
sugar,  molasses,  spices,  and  other  merchandise ;  they  generally  draw 
between  18  and  22  feet  of  water. 

Besides  the  staple  articles  above  referred  to,  which  principally  are 
carried  in  foreign  bottoms,  large  quantities  of  coal,  lumber,  brick,  lime, 
cement,  &c.,  are  carried  up  the  Fort  Point  Channel,  and  /nostly  landed  at 
the  wharves  of  Boston  proper,  on  the  west  side  of  the  channel,  between 
Congress  Street  Bridge  and  Federal  Street  Bridge.  Much  delay  is  in- 
curred by  vessels  in  reaching  the  wharves,  as  the  deep-water  part  of 
the  channel  is  less  than  16  feet  deep  at  low  water,  only  from  50  to  60 
feet  wide,  and  quite  crooked  in  its  course  towards  the  draws  of  the 
bridges. 

The  desired  improvement  consists  in  excavating  a  channel  of  such 
width  and  depth  that  vessels  of  a  draught  of  22  feet  may  enter  it  and  go 
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up  to  the  wharves  between  Congress  Street  Bridge  and  Federal  Street 
Bridge  at  any  stage  of  the  tide. 

From  statements  rendered  by  some  of  the  parties  transacting  busi- 
ness on  the  Fort  Point  Channel  the  following  information  has  been  ob 
tained  in  relation  to  heavy  freight  delivered  at  some  of  the  leading 
wharves,  viz : 

(1)  On  the  wharves  of  the  Stasdard  Sugar  Refinery,  during  the  year  ending  June 
30, 1884,  in  i:U)  vessels  77,670  ions  of  suear,  in  34  vessels  S2,113  tons  of  ooal. 

(2)  On  the  wharves  of  the  Continental  Sugar  Refinery,  during  the  year  ending  June 
30. 1884, 13,826  tons  of  sugar  and  12,597  tons  of  coal. 

X^OTB. — All  the  business  carried  on  by  this  company  on  wharves  at  East  Boston  i» 
shortly  to  be  transferred  to  the  wharves  on  the  Fort  Point  Channel,  whereby  the 
amount  of  sugar  landed  there  will  bo  increased  to  thirty  and  odd  thousands  tons 
yearly. 

(3)  On  the  wharves  of  the  Boston  Wharf  Company,  whereon  the  United  States 
bonded  warehouses  are  located,  in  the  year  ending  October  1, 1884,  as  follows :  In  148 
vessels,  of  which  22  were  steamers  of  a  draught  of  18  to  22  feet  of  water,  51,300  hogs- 
heads sugar  and  26,800  hogsheads  molasses. 

(4)  On  Nickerson's  Wharf. 

a.  By  Boston  and  Savannah  Steamship  Company,  in  the  year  1883,  viz  : 


Freight. 


FreiKbt  carried  from  Boston    

Freight  carried  to  Boston : 

Cetton 

Lumber feet. 

Naval  stores barrels. 

Oranges boxes. 

Melons 

Vegetables packaaee. 

Domestics biues. 

Sundries tons. 


Qaantitiea.  I     Yaloe. 


S8,0i8      |6,800,0I0 


'02,500 

6,751,000 

40,008 

88,108 

226^037 

21.034 

1,700 

8,826 


8.442.8M 

USC0S9 

330.000 

114,  W 

07.  SM 

04^873 

68,3I» 

800.  OM 


Total  estimated  value  of  cargoes  . 
Passengers  carried  to  and  from  Boston  . 


4,523 


5,003.074 


ll,80a.«4 


6.  By  Boston,  Halifax,  and  Prince  Edward  Island  Steamship  Line,  freight  carried 
to  and  from  Boston,  viz,  443,420  barrels,  estimated  to  be  worth  $4,522,tl84.  Passen- 
gers carried  to  and  from  Boston,  8,007. 

SUMMARY  STATEMENT  OF  BUSINESS  DONE  AT  NICKERSON'B  WHARF. 

By  Boston  and  Savannah  Steamship  Company $11,892,974 

By  Boston,  Halifax,  and  Prince  Edward  Island  Steamship  Line 4,  Sti,  884 

By  transient  vessels 1, 000,000 

Total  (besides  carrying  12.620  passengers  and  United  States  mails) .    17, 415.  t38 

(5)  On  wharf  leased  by  James  &  Abbot,  of  the  Boston  Wharf  Company.  In  veasels 
of  400  to  000  tons  burden,  10,000  tons,  amounting  to  about  8,000,000  feet  of  lumber. 
mostly  from  the  Gulf  of  Mexico  and  South  Atlantic  coast  ports. 

(6)  On  wharves  not  previouRly  named,  on  the  west  (Boston  proper)  side  of  the  chan- 
nel, many  thousand  barrels  of  lime  and  cement,  millions  of  feet  of  lamber  aud  mill- 
ions of  brick  are  landed,  and  about  300,000  tons  of  coal. 

The  duties  paid  yearly  to  the  United  States  on  sugar,  molasses,  apioes, 
&c.,  principally  arriving  in  foreign  bottoms,  at  the  wharves  of  the  Fort 
Point  Channel,  are  estimated  to  amount  to  more  than  t8,000,0OO. 

In  view  of  the  facts  above  stated  I  am  of  the  opinion  that  the  Fort 
Point  Channel  is  worthy  of  improvement. 

Elaborate  and  reliable  surveys  have  quite  recently  been  made  forlbe 
board  of  laud  and  harbor  commissioners  of  Massachusetts  of  the  part 
of  the  Port  Point  Channel  the  improvement  of  which  is  desired. 
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Bat  little  additional  information  remains  to  be  obtained  by  a  sarvey, 
mainly  in  relation  to  the  chara<5ter  of  the  bottom. 

Estimated  cost  of  running  check  lines  of  soaudiugs,  borings,  prepar- 
ing  drawings  and  report,  $200. 

Very  respectfully,  your  obedient  servant, 

Chas.  W.  Raymond, 

Major  of  Engineers. 
The  Chief  of  Engineers,  TJ.  S.  A. 


survey  of  fort  point  channel,  boston  harbor,  massachusetts. 

United  States  Engineer  Office, 

Boston^  Maes.j  January  27,  1885. 

Oeneral:  In  compliance  with  instructions  contained  in  your  letter 
of  November  21,  1884,  I  have  the  honor  to  transmit  herewith  a  report 
of  Mr.  H.  F.  Bothfeld,  assistant  engineer,  on  the  survey  of  Fort  Point 
Channel,  Boston  Harbor,  Massachusetts,  with  a  project  for  the  improve- 
ment thereof.  A  tracing  showing  the  limits  of  the  proposed  improve 
ment  is  also  respectfully  transmitted  herewith. 

The  project  submitted  by  Mr.  Bothfeld  contemplates  the  excavation 
of  a  channel  175  feet  wide  and  23  feet  deep  at  mean  low  water  from  a 
point  opposite  Bowe's  Wharf  to  a  point  near  the  draw-pier  of  the  Fed- 
eral Street  Bridge.  The  object  of  the  proposed  improvement  is  to  ac- 
commodate vessels  drawing  from  18  to  22  feet  at  all  stages  of  the  tide 
in  accordance  with  the  urgent  needs  of  the  enormous  commerce  of  this 
part  of  Boston  Harbor. 

It  is  convenient  to  consider  this  project  in  the  four  parts  into  which 
Mr.  Bothfeld  divides  it,  which  are  clearly  indicated  on  tne  tracing. 

Part  A. — This  part  extends  from  the  mouth  to  the  lower  side  of  the 
Congress  Street  Bridge,  a  distance  of  1,760  feet.  The  excavation  pro- 
posed is  estimated  to  cost  $28,950. 

Part  B. — ^This  part  extends  from  the  lower  side  of  the  Congress  Street 
Bridge  to  the  lower  side  of  the  New  York  and  New  England  Railroad 
Bridsre,  a  distance  of  500  feet.  The  excavation  is  estimated  to  cost 
$10,650. 

The  excavation  through  the  draw  of  the  Congress  Street  Bridge  would 
probably  make  it  necessary  to  strengthen  the  draw-pier ;  this  the  city 
will  doubtless  undertake  to  do.  The  width  of  the  draw  is  sufficient  tor 
the  proposed  depth  of  channel. 

Part  C. — This  part  extends  from  the  lower  side  of  the  New  York  and 
New  England  Railroad  Bridge  to  the  lower  side  of  the  MouQt  Washing- 
ton Avenue  Bridge,  a  distance  of  1 ,100  feet.  The  excavation  is  estimate 
to  cost  $22,935. 

The  excavation  through  the  draw  of  the  New  York  and  New  England 
Railroad  Bridge  would  require  the  reconstruction  of  the  draw-pier  and 
the  widening  of  the  draw  opening  to  a  least  width  of  42  feet.  With  the 
present  depth  of  channel  this  draw  is  too  narrow  for  the  purposes  of 
commerce,  and  will  have  to  be  widened  without  regard  to  the  improve- 
meut  of  the  channel. 

Part  D. — ^This  part  extends  from  the  lower  side  of  the  Mount  Wash- 
ington Avenue  Bridge  to  a  point  near  the  draw-pier  of  the  Federal  Street 
Bridge,  a  distance  of  830  feet.    The  excavation  is  estimated  to  cost 
$28,175,    This  part  extends  the  benefit  of  the  improvement  to  the  par- 
35b 
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ties  most  reqairing  it,  from  whom  the  Governmeut  receives  about  one- 
fifth  of  the  duties  collected  in  Boston  Harbor. 

The  excavation  through  the  draw  of  the  Mount  Washington  Avenue 
Bridge  will  simply  make  it  necessary  for  the  city  to  strengthen  the  pier 
as  in  the  case  of  the  Congress  Street  Bridge,  the  width  of  the  opening 
being  sufficient. 

The  whole  improvement  is  estimated,  with  contingencies,  to  cost 
1100,000.  This  is  less  than  1 J  per  cent,  on  the  net  yearly  revenue  whii-h 
the  Government  derives  from  the  foreign  commerce  of  this  channel.  It 
seems  to  me  very  desirable  that  the  proposed  improvement  should  be 
carried  out. 

Fort  Point  Channel  is  located  in  the  collection  district  of  Bofiton,  of  which  Boston 
in  the  port  of  entry.    The  nearest  liKht-house  is  the  Long  Island  Head  Light. 

Very  respectfully,  your  obedient  servant, 

Ghas.  W.  Raymond, 

Major  of  Engineers. 
The  Ghiep  op  Enginbbbs,  U.  S.  A. 


report  of  mr.  f.  h.  bothfeld,  assistant  engineer. 

United  States  Engineer  Office, 

BoBtoUf  MasB,,  January  26,  1885. 
Major:  I  have  the  honor  to  report  that,  affreeably  with  verbal  instructions  received 
from  you  on  the  25th  of  November,  1884,  in  reiai  ion  to  the  snrvey  of  the  Fort  Point  Chan- 
nel, in  fik>8ton  Harbor,  Massachusetts,  and  the  preparation  of  a  project  for  its  improve- 
ment, I  have  compiled  a  map,  drawn  to  a  scale  of  1:1,000,  from  the  several  surveys  of 
parts  of  the  Fort  Poiut  Channel  made  in  1883  and  1884,  for  the  board  of  harbor  and 
land  commissioners  of  Massachusetts,  by  H.  Hodednn,  assistant  engineer  to  this  board, 
and  entered  thereon  all  additional  information  derived  from  my  6wn  snrvey  made  in 
December,  1884.  A  tracing  of  this  map  is  submitted  herewith,  with  the  following 
explanations  and  project  for  the  improvement  of  this  channel,  to  wit : 

LOCATION  OF  FORT  POINT  CHANNEL. 

This  channel  is  situated  in  Upper  Boston  Harbor,  between  the  eastern  shore  of  Boston 
proper,  on  the  one  side,  and  the  reclaimed  and  improved  South  Boston  flats  and  south 
Boston  on  the  other  side.  It  connects  the  tidal  basin  of  the  South  Bay,  which  covers 
an  area  of  more  than  200  acres,  with  Upper  Boston  Harbor. 

HISTORY  AND  DESCRIPTION  OF  CHANNEL. 

In  1863,  three  years  before  the  adoption  of  the  plan  for  inclosing  and  filling  the 
South  Boston  flats,  and  ten  years  previous  to  the  commencement  of  work  in  connec- 
tion with  reclaiming  the  part  of  the  flats  represented  in  small  sketch  on  drawing  ac- 
companying this  report,  the  high  water  was  where  shown  on  sketeh  (subplan). 

At  present  about  100  acres  of  the  flats  have  been  inclosed  with  sea-walls  and  filled 
in  and  20  more  acres  partly  filled  in,  and  several  substantially  constructed  piers  aud 
docks  turned  over  for  use  to  shipping  and  conmierce.  By  the  construction  of  about 
1,000  linear  feet  of  heavy  sea-wall,  aud  11,000  feet  of  light  sea-wall  along  the  edge  of 
the  flats  on  the  eastern  side  of  the  Fort  Poiut  Channrl  and  across  the  flats,  alH>at 
parallel  with  the  axis  of  the  main  ship-channel,  in  connection  with  the  filling  in  of 
the  above  meutioned  120  acres  of  reclaimed  and  improved  flats,  and  by  dredging  to  a 
depth  of  23  feet  a  large  part  of  the  shoal  ground  in  front  of  these  walls  and  at  the 
mouth  of  the  Fort  Point  Channel,  this  channel  has  been  very  materially  improved, 
and  in  consequence  commercial  business  all  along  its  wharves  and  docks  has  taken 
great  strides  and  is  rapidly  expanding  with  every  year.  The  flood  and  ebb  currenta 
are  less  obstructed  in  ascending  and  descending  the  channel,  and  the  junction  of  the 
ebb  current  with  that  of  the  main  ship-channel  is  now  made  uuder  much  more  favor- 
able angles  than  formerly,  so  th;vt  the  current  of  the  main  Hhip-channel  is  re- enforced 
instead  of  being  disturbed  and  decreased  in  velocit^*^  as  in  formpr  times.  This  ad- 
vantage already  obtained  by  the  construction  of  walls  and  filling  in  of  the  flats,  aud 
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by  dredginff,  will  become  mach  more  proQoanced  after  the  removal  of  the  remaiuiler 
of  the  shoaTat  the  mouth  of  the  Fort  Point  Channel. 

The  total  length  of  the  channel,  from  its  month  up  to  the  entrance  into  the  South 
Bay,  id  about  li  miles ;  its  width  varies  between  a  uniximum  of  about  1,100  feet  and 
260  feet ;  its  depth  between  a  few  feet  at  the  head  of  the  channel  and  2:)  feet  at  mean 
low  water  at  its  mouth,  abreast  of  Rowe's  Wharf 

Seven  draw-bridges  cross  Fort  Point  Channel  at  (tistances  from  its  month,  approxi- 
mately given  below,  to  wit :  Congress  Street  Bridge,  abont  one- third  of  1  mile  above 
the  mouth;  New  York  and  New  England  Railroad  Bridge,  about  one*  half  mile  above 
the  mouth ;  Mount  Washington  Avenue  Bridge,  Federal  Street  Bridge,.  Old  Colony 
Railroad  Bridge,  Broadway  Bridge,  Dover  Street  Bridge,  from  five-eighths  of  1  mile 
to  1^  miles  distant  from  its  month. 

No  desire  has  been  expressed,  nor  seems  to  be  any  needed,  for  improving  by  dredging 
the  part  of  the  Fort  Point  Channel  above  Federal  Street  Bridge,  but  some  action  may 
have  to  be  taken  for  enabling  vessels  to  pass  more  readily,  without  serious  loss  of 
time,  through  the  draws  of  the  Old  Colony  Railroad  Bridge. 

SURVEY. 

The  survey  has  been  limited  to  the  lower  part  of  the  Fort  Point  Channel,  which 
extends  from  a  point  abreast  of  Rowe's  Wharf  to  a  point  abreast  of  Federal  Street 
Bridge,  a  distance  of  about  four-lifths  of  1  mile. 

It  was  known  to  me  that  very  reliable  surveys  had  been  made,  at  various  times 
dnring  the  years  of  1883  and  1884,  for  the  board  of  harbor  and  land  commissioners  of 
Massachusetts,  of  areas  dredged  in  front  of  wharves  and  about- midway  of  the  chan- 
nel, in  the  line  of  the  draws  of  several  bridges,  by  private  parties,  and  indirectly  also 
by  the  State,  as  an  equivalent  for  tide- water  displaced  elsewhere.  All  the  soundings 
of  these  surveys  were  located  in  correctly-established  ranges  by  means  of  the  transit. 
I  availed  ro  vself,  therefore,  of  the  results  of  these  surveys,  witn  the  kind  permission 
of  the  board  of  harbor  and  land  commissioners,  and  compiled  from  them  the  map  on 
a  scale  of  1 : 1,000  submitted  herewith.  A  number  of  check  lines  of  soundings  were 
rnn  by  a  surveying  party,  under  my  direction,  during  the  period  extending  from  De- 
cember 9  to  December  19,  1884,  about  75  borings  made  in  various  parts  of  the  channel 
above,  below,  and  between,  and  in  the  draws  of  the  several  bridges,  the  widths  of 
the  draws  carefully  measured,  and  a  close  inquiry  maile  in  reference  to  the  depths  to 
which  piles  had  been  driven  at  and  near  the  draws  and  in  the  draw-piers  of  the  sev- 
eral bndges. 

RESULTS  OF  SURVEY. 

From  the  man^*  soundings  plotted  on  the  drawing,  all  of  which  are  referred  to  the 
plane  of  mean  low  water,  it  will  be  seen  that  no  vessel  of  a  greater  draught  than  12 
feet  can  enter  at  mean  low  water  the  mouth  of  the  channel  and  move  up  in  a  direct 
straight  course  to  the  draws  of  the  bridges.  By  hugging  the  wall  of  the  improved 
flate  owned  by  the  New  York  and  New  England  Railroad  and  shaping  thence  a  course 
inside  the  light  broken  lines  representing  the  16-foot  contours  on  drawing  for  the 
western  (Boston  side)  draw'^f  the  Congress  Street  Bridge,  a  vessel  drawing  from  12 
to  14  feet  may  manage  to  move  up  the  channel  and  pass  through  the  several  draw- 
bridges, but  often  such  a  course  cannot  be  taken  on  account  of  vessels  being  in  the 
way,  and  certainly  is  connected  with  considerable  risk  and  trouble. 

Vessels  of  larger  draught,  and  in  particular  those  drawing  from  18  to  22  feet,  have 
to  wait  for  the  tide  to  be  well  up  before  they  can  safely  shaipe  their  course  through 
the  bridges.  At  a  low  course  of  tides  a  vessel  of  22-feet  draught  is  not  able,  even  at 
high- water  time,  to  sail  up  the  channel. 

The  depth  in  the  part  of  the  channel  now  generally  used  by  vessels  in  making  their 
way  up  tne  channel  through  the  several  draws  varies  between  12  feet  and  23  feet. 
No  channel  of  a  depth  of  16  feet  at  mean  low  water  of  any  practicable  width,  such  as 
was  reported  to  me  to  have  been  made  by  dredging  during  the  last  years,  could  be 
traced  by  me,  but  the  light  broken  lines  (16-feet  contour)  indicate  where  an  attempt 
has  been  made  for  obtaining  such  a  channel.  From  the  soundings  taken  in  December 
last  inside  the  draws  of  the  three  lower  bridges,  it  will  be  seen  that  the  greatest 
depth  in  the  draws  is  found  at  the  Congress  Street  Bridge  and  New  York  and  New 
England. Railroad  Brid|];e  in  the  western  (Boston  side)  draws,  when  at  the  Mount 
Washington  Avenue  Bndge  it  is  in  the  eastern  (South  Boston  flats  side)  draw. 

This  corresponds  with  the  course  vessels  generally  shape  through  the  bridges,  and 
is  accounted  for  by  the  fact  that  much  of  the  dredging  in  the  channel,  and  in  the 
draws  of  the  bridges,  and  in  front  of  wharves,  has  been  done  at  the  expense  of  the 
Standard  Sugar  Refinery,  whose  property  is  located  on  the  South  Boston  flats  side, 
above  the  Mount  Washington  Avenue  Bridge. 
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CHARACTER  OF  BOTTOM  OF  CUANNKL. 

Uader  a  layer,  varying  between  a  few  iacbes  and  3  feet  in  thickneits,  of  Hticky  mud, 
yellow  clay  is  found  iti  a  heavy  layer,  soft,  yet  sticky  in  character,  intermixed  some- 
what with  sand  and  occasionally  with  mud,  and  interspersed  at  times  with  a  few  cob- 
ble-stones. From  information  obtained  at  the  city  engineer's  office,  this  clay  extends 
60  feet  below  the  surface  of  the  bottom  at  the  Congress  Street  Draw-bridge,'at  which 
depth  gravel  and  bowlders,  perhaps  debris  of  ledge,  were  struck ;  at  the  Mount  Wash- 
ington Avenue  Bridge  ledge  was  discovered  after  having  bored  nearly  100  feet  through 
clay. 

DRAW-BRIDGES. 

The  three  draw-bridges  which  cross  the  lower  part  of  the  Fort  Point  Channel  are 
heavy  pile  constructions ;  they  are  provided  with  two  draw-openings  each ;  the  draws 
are  pivoted  on  a  central  pier  between  the  draw-openings.  The  opening  and  closing 
of  the'draws  is  done  at  the  Congress  Street  Bridge  with  steam  power  supplied  by 
stationary  engines,  and  at  the  New  York  and  New  England  Railroad  Bridge  and  the 
Mount  Washington  Avenue  Bridge  by  hand  power. 

The  draw-openings  and  draw-piers  are  sheathed  with  planks.  The  piles  of  the 
bridges  at  the  draws  and  in  the  piers  have  been  driven,  respectively,  for  the  Congress 
Street  Bridge  to  a  depth  of  29  feet  below  mean  low  water;  for  the  New  York  and  New 
England  Railroad  Bridge  22  feet  below  mean  low  water;  for  the  Mount  Washington 
Avenue  Bridge  29  feet  below  mean  low  water.  The  openings  of  the  draws,  from  offi- 
cial figures,  based  upon  recent  measurements  made  by  the  assistant  city  engineer  in 
charge  of  bridges,  and  verified  by  me,  are  in  width  as  follows,  viz: 


I  I 

Bridses  Boston  side    South  Beaton 


Congress  Street  Brldse 

New  York  and  New  Enfrland  Railroad  Bridge. 
Mount  Washington  Avenue  Bridge 


draw. 


It.    In. 
43       4 


flAtBside. 


FL  In. 

48  8 

40       7  ,             40  7 

42       2               42  8 


Particular  attention  has  been  called  by  the  Standard  Sugar  Refinery  to  the  insuffi- 
cient width  of  the  draw  of  the  New  York  and  New  England  Railroad  Bridge. 

From  the  figures  previously  given  it  appears  that  the  draws  of  this  bridge  are  about 
1^  feet  narrower  than  those  of  the  Mount  Washington  Avenue  Bridge,  and  about  3  feet 
narrower  than  the  draws  of  the  Congress  Street  Bridge.  The  complaint  of  the  Stand- 
ard Sugar  Refinery  of  frequently  being  prevented,  on  account  or  the  narrowness  of 
the  draws  of  this  bridge,  of  chartering  certain  vessels  offered  for  carrying  su^r  and 
molasses  to  their  wharves  is  actually  borne  out  by  facts.  Complaints  have  likewise 
been  made  about  delays  incurred  in  the  opening  of  the  draws  of  this  bridge.  The 
heaviest  draught  vessels  at  an  ordinary  tide  can  only  go  up  the  channel  throan^h  the 
bridges  with  the  flood  being  near  the  time  of  high  water.  A  delay  of  one-half  hour  in 
the  stream,  such  as  has  occurred  by  means  of  delay  in  opening  the  draws  of  the  New 
York  and  New  England  Railroad  Bridge,  may  cause  the  vessel  to  be  caught  on  the 
ebb  tide  before  getting  to  a  berth,  and,  laying  aground  with  a  heavy  cargo  at  low 
water,  be  strained  and  quite  seriously  damaged. 

CURRENTS  IN  FORT  POINT  CHANNEL. 

Both  the  flood  and  the  ebb  currents  set  through  the  channel  about  parallel  with 
the  openings  of  the  draws  of  the  bridges.  The  maximum  velocity  of  each  does  not 
exce^  1  mile,  the  ebb  being  slightly  the  stronger  current. 

PROJECT  OF  IMPROVEMENT. 

It  is  proposed  to  excavate  a  channel  extending  from  a  point  abreast  of  Rowe's  Wharf. 
at  the  mouth  of  the  channel,  to  a  point  about  abreast  of  the  draw -pier  of  the  Federal 
Street  Bridge,  a  distance  of  about  4,200  feet,  at  a  width  of  175  feet  by  a  depth  of  23 
feet  at  mean  low  water.    (See  shaded  part  on  drawing  inside  heavy  broken  lines.) 

In  preparing  an  estimate  of  the  cost  of  this  channel  improvement  it  has  been  deemed 
best  to  subdivide  the  project  into  four  distinct  parts,  to  wit : 

(1)  Tho  part  of  channel  marked  A  on  drawing,  of  an  average  length  of  1,760  leet» 
extending  from  the  mouth  up  to  the  lower  side  of  the  Congress  Street  Bridge.         • 
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(2)  The  part  marked  B  of  an  average  length  of  500  feet  between  the  lower  sides, 
respectively,  of  the  Congress  Street  Bridge  and  the  New  York  and  New  England  Rail- 
road Bridge. 

(3)  The  part  marked  C  of  an  average  length  of  1,100  feet,  between  the  lower  sides 
of  the  New  York  and  New  England  Railroad  Bridge  and  of  the  Mount  Washington 
Avenue  Bridge. 

(4)  The  part  marked  D  of  an  average  length  of  830  feet,  extending  from  the  lower 
side  of  the  Moant  Washington  Avenue  Bridge  to  a  point  abreast  of  the  draw-pier  of 
the  Federal  Street  Bridge. 

The  estimated  cost  of  such  a  channel,  inclusive  of  liberal  allowance  for  side  slopes 
of  3  feet  horizontal  to  1  foot  vertical,  taking  into  account  the  opportunity  offered  for 
doing  the  work  now  at  a  lower  price  than  some  few  years  hence,  on  account  of  the 
chance  of  disposing' of  the  dredged  material  as  filling  on  the  South  Boston  flats,  is  as 
follows,  viz : 

1.  For  part  A,  77,200  cubic  yards,  measured  in  n(u,  estimated,  inclusive  of 

25  per  cent,  for  excess  in  depth  and  loosening  of  material,  to  amount  to 

96^500  cubic  yards  in  scows,  at  30  cents t^,950 

2.  For  part  B,  28,400  cubic  yards  ia  situ,  with  25  per  cent,  added  as  above 

equal  to  35,500  cubic  yards  in  scows,  at  30  cents 10, 650 

3.  For  part  C,  55,600  cubic  yards  iu  situ^  computed  as  above,  to  amount  to 

69,500  cubic  yards  in  scows,  at  33  cents 22,93& 

4.  For  part  D,  64,400  cubic  yards  in  mlv,  computed  to  amount  to  80,500  cubic 

yards  in  scows,  at  35  cents 28,175 

Total  cost  of  282,000  cubic  yards  in  scows 90,710 

Add  for  contingencies 9,290 

Grand  totol 100,000 

•  •  •  •  •  «  • 

The  carrying  out  of  the  improvement  as  planned,  to  its  full  exteut,  will  necessi- 
tate a  partial  reconstruction  of  the  bridges,  at  least  so  far  as  the  draws  and  draw- 
piers  are  concerned,  as  the  piles  in  none  of  the  bridges  have  been  driven  deep  enough 
to  allow  23  feet  depth  of  water  to  be  made  in  their  draws  and  along  their  draw-piers. 

A  channel  of  lesser  depth,  say  of  18  feet,  at  mean  low  water  of  the  full  width  of  the 
projected  channel,  no  doubt  will  improve  present  circumstances,  but  it  is  believed 
that  the  large  interests  to  be,  benefited  warrant  and  absolutely  command  not  to  be 
satisfied  with  a  depth  lees  than  23  feet  at  mean  low  water. 
V^ery  respectMly,  your  obedient  servant. 


Maj,  Charlbs  W.  Raymond, 

United  States  Engineer. 


H.   F.   BOTHFBLD, 

Assistant  Engineer, 


B  15. 
PRELIMINARY  EXAMINATION  OF  POWOW  RIVER,  MASSACHUSETTS. 

Boston,  Mass.,  October  9, 1884. 

General:  In  compliance  with  instrnctions  contained  in  yoar  letter 
of  July  31,  1884, 1  have  the  honor  to  submit  the  following  report  of.  a 
preliminary  examination  of  the  Powow  Biver,  Massachusetts,  provided 
for  in  the  river  and  harbor  act  of  July  5,  1884. 

This  river  is  a  tributary  of  the  Merrimac,  which  it  enters  from  the 
north  about  SJ  miles  above  Newburyport.  The  river  separates  the 
towns  of  Amesbury  and  Salisbury,  which  are  situated  about  1^  miles 
from  its  month,  the  tide  running  up  to  this  point  Just  above  the  towns 
there  is  a  dam,  the  water  being  used  for  manufacturing  purposes ;  and 
near  the  mouth  of  the  river  there  is  a  bridge. 

Formerly  this  stream  seems  to  have  had  a  considerable  navigation ; 
bat  the  channel  was  gradually  filled  by  sawdust  from  mills  near  the 
headwaters,  and  its  use  was  finally  abandoned,  the  draw  iu  the  bridge 
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being  permanently  closed,  and  the  business  being  transferred  to  tiie 
Eastern  Railroad. 

Within  recent  years  the  manufacturing  interests  of  Amesbury  and 
Salisbury  have  greatly  increased  in  importance.  It  is  now  thought 
very  desirable  that  navigation  on  this  river  should  be  reopened.  For 
this  purpose  it  will  be  necessary  to  dredge  the  channel  so  that  it  shall 
have  a  depth  of  about  6  feet  at  mean  low  water.  Its  present  average 
depth  appears  to  be  about  4  feet.  The  material  is  soft  and  would  not  be 
difficult  to  remove. 

I  am  informed  that  the  towns  will  gladly  replace  the  draw  in  the 
bridge  should  the  channel  be  cleared  by  the  General  Government.  The 
deepening  would  doubtless  be  permanent,  as  no  sawdust  has  come  dowu 
the  river  since  the  construction  of  the  dam. 

The  values  of  the  manufactured  products  of  the  towns  of  Amesbury 
and  Salisbury  for  the  year  1880  were  as  follows : 

Artisans^  tools $2,000 

Boots  and  shoes 47,230 

Bricks 4,200 

Bnilding 5,500 

Carriages  and  waGCons , 1,  :i33, 500 

Clothing 363,5^9 

Electroplating 5, 000 

Food  preparations 31,500 

Glue S.OlfO 

Leather 4,500 

Lumber 7, 5110 

Machines  and  machinery 12, 000 

Metals  and  metallic  goods ^,500 

Paints,  colors,  and  chemicals 8, 850 

Soap  and  candles 7,  OOO 

Woolen  goods 400,000 

Total 2,2CB2,559 

The  total  capital  invested  in  manufacturing  establishments  was 
$713,250.  It  seems  probable  that  the  improvement  proposed  would 
considerably  facilitate  the  manufacturing;  business  of  these  towns  bv 
cheapening  the  transportation  of  materials  and  finished  products. 

I  am  therefore  of  the  opinion  that  "the  river  is  worthy  of  improve- 
ment." 
The  necessary  survey  and  project  are  estimated  to  cost  $700. 
Very  respectfully,  your  obedient  servant, 

Ghas.  W.  Raymond, 

Major  of  Engineers. 
The  Chief  of  Engineeks,  U.  S.  A. 


survey  of  powow  river,  massachusetts. 

United  States  Enoinerr  Offick, 

Boston,  Mas8.,  January  24,  J885. 
General:  In  compliance  with  instructions  contained  in  your  letter 
of  November  21, 1884,  I  have  the  honor  to  transmit  herewith  a  report 
of  Mr.  Sophus  Haagensen,  assistant  engineer,  upon  a  survey  of  the 
Powow  River,  Massachusetts,  provided  for  in  the  river  and  barber  act 
of  July  5, 1884.  The  report  contains  a  project  and  estimate  for  the 
deepening  of  the  channel.  A  tracing  showing  the  details  of  the  sar* 
vey  and  project  is  also  respectfully  transmitted  herewith. 
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In  the  report  of  my  preliminary  examination  of  this  river,  submitted 
October  9,  1884,  I  remarked  as  follows : 

Formerly  this  stream  seems  to  have  had  considerable  navigation,  but  the  channel 
was  gradually  filled  by  sawdnst  from  mills  near  the  headwaters,  and  its  use  was 
finally  abandoned. 

This  statement  was  based  upon  information  received  from  people  liv- 
ing in  the  vicinity  of  the  river.  It  is  not  confirmed  by  the  results  of 
the  survey. 

The  borings  show  no  evidence  of  sawdnst  in  the  bed  of  the  river,  and 
the  material  becomes  harder  as  we  ascend  the  stream,  which  would  not 
be  the  case  if  the  channel  was  choked  by  the  waste  from  mills.  Indeed, 
there  is  no  evidence  except  tradition  that  the  channel  has  ever  been 
much  deeper  than  at  the  present  time. 

The  existing  channel  is  tortuous  and  full  of  abrupt  turns.  The  limits 
of  the  proposed  excavation  have  been  determined  so  as  to  give  mini- 
mum cutting,  and  at  the  same  time  improve  the  worst  bends.  It  was 
found  impracticable  to  shorten  the  channel  materially.  The  project 
proposes  the  excavation  of  a  channel  12  feet  deep  at  mean  high  water 
and  60  feet  wide  at  bottom.  The  side  slopes  are  taken  at  1  on  4,  this 
being  the  observed  slope  of  the  banks  of  the  existing  channel.  The  esti- 
mated cost  of  the  improvement  is  $77,000. 

Mr.  Haagensen  also  submits  projects  for  channels  respectively  11  and 
10  feet  deep,  but  the  saving  in  expense  is  comparatively  small,  and  as 
the  mean  range  of  the  tide  is  6.7  feet,  an  excavation  to  a  less  depth  than 
12  feet  seems  to  me  undesirable. 

The  time  of  year  and  the  presence  of  ice  in  the  river  made  it  impos- 
sible to  determine  the  velocity  of  the  currents.  This  velocity  is,  how- 
ever, small,  except  just  after  the  spring  freshets,  when  it  is  doubtless 
considerable.  Nevertheless,  I  think  the  new  channel,  if  formed  with 
the  liberal  side  slopes  proposed,  will  be  reasonably  permanent.  The 
pond  above  the  dam  acts  as  a  settling  basin  for  the  backwater,  and  the 
alternating  storing  and  discharging  of  the  latter  doubtless  adds  some- 
thing to  the  scouring  effect. 

For  commercial  statistics  I  respectfully  refer  to  my  preliminary  report 
of  October  9,  1884. 

This  work  is  located  in  the  collection  district  of  Newbnryport,  Mass.,  of  which 
liewbnryport  is  the  port  of  entry.  The  nearest  light  -houses  are  the  two  Newbnryport 
apper  harbor  lights. 

Very  respectfully,  your  obedient  servant, 

Chas.  W.  Raymond, 

Major  of  Engineers. 
The  Chiep  op  ENaiNEERS,  U.  S.  A. 


rbport  of  mr.  80phus  haa0en8ex,  assistant  engineer. 

United  States  Engine kr  Office, 

Boston f  Mass.f  January  24,  1885. 

Ma.ior:  I  have  the  honor  to  report  upon  the  survey  of  Powow  River,  Massachu-. 
eetts,  made  in  pursuance  of  your  verbal  Instructions  of  January  1, 18.^5,  and  to  here- 
with submit  a  map  of  the  same,  with  project  and  estimates  for  proposed  improvements. 

The  field  work  was  commenced  on  January  5  and  concluded  on  January  23. 

The  state  of  the  ice  in  the  river  interfered  seriously  with  the  work ;  the  ice  was 
rarely  strong  enough  to  bear,  and  mostly  heavy  enough  to  delay  a  boat. 

The  map  in  a  scale  of  1 :  l«()00  shows  in  detail  the  modim  operandi  of  the  survey.  Of 
the  meandered  backbone  line  must  of  the  turuing  pointy  are  marked  with  sunken 
posts,  so  as  to  enable  us  to  rerun  the  line. 
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PLANS  OF  BEFKRSKCE. 

The  souudiugs  refer  to  the  plane  of  mean  high  water.  This  has  been  transferred  by 
water-level  from  the  standard  tide-staif  at  the  Coal  Pocket  in  Newbaryport  Harbor. 
The  top  of  the  upper  log  in  Boyd's  Crib  Wharf  is  2.4  feet  above  the  plane  of  reference. 
A  permanent  bench  was  established  by  leveling  to  Congregational  Oharch,  east  of 
Powow  River  Bridge.  The  junction  of  the  wo<m-work  with  the  stone  foundation  on 
southwest  comer  is  10.03  feet  above  mean  high  water. 

DBSCRIPTIOX  OF  RIVER. 

Powow  River  forms  the  dividing  line  between  the  towns  of  Amesbury  and  Sails 
bury,  Mass.  It  joins  the  Merrimac  River  5i  miles  above  the  month  (Plum  Island 
Light).  The  minimum  deprh  in  the  channel  of  Merrimac  River  below  the  junction 
with  Powow  is  16  feet  at  mean  high  water,  or  9  feet  at  mean  low  water.  At  the 
junction  the  mean  rise  and  fall  of  tide  is  6  7  feet  (computed  from  known  rise  at  New- 
buryport  7.7  feet,  and  at  Rock's  Rid^e  6.0  feet). 

Three  draw- bridges  must  be  passsd  on  the  Merrimac,  viz : 

Milea. 

Newburyport  Bridge  (highway) •2.66 

Eastern  Railroad  Bridge *2.70 

Deer  Island  Bridge M.ei 

Directly  at  the  mouth  of  Powow  River  the  highway  from  Newburyport  to  Haver- 
hill, on  the  north  shore  of  Merrimac  River,  crosses  Powow  River  on  a  bridge  without 
a  draw  ;  but  some  thirty  years  ago  it  was  rebuilt  and  the  draw  left  out.  It  is  said 
that  '*  previous  to  that  time  the  river  had  a  deep  channel,  was  navigated,  and  that 
many  vessels  have  been  built  here;  but  the  channel  had  deteriorated  owing  to  the 
waste  of  saw-mills  above.  This  cause  of  deterioration  has,  however,  now  ceased.'' 
The  latter  part  of  this  statement,  yiz«  the  cessation  of  shoaling,  is  no  doubt  correct ; 
but  the  borings  made  during  the  survey  do  not  confirm  the  firat  part  of  the  statement. 

The  bottom  of  the  channel  is  generally  coarse  sand,  with  some  mud  and  clay  or 
gravel  intermixed.  I  do  not  think  the  depth  has  been  mnch  greater  in  recent  times ; 
remembering  that  vessels  formerly  were  of  slight  draught  compared  to  what  they  are 
now,  considerable  navigation  might  have  been  possible;  the  lar^st  vessel  built  was, 
according  to  the  best  information,  not  over  300  tons,  and  that  might  be  launched  and 
floated  in  the  present  channel  on  a  spring  tide. 

Should  the  Government  undertake  the  desired  improvement  of  the  river  channel, 
the  towns  of  Amesbury  and  Salisbury  will  jointly  rebuild  the  bridge  and  place  a  draw 
therein. 

PRESENT  CHANNEL. 

The  channel  is  tortuous  and  full  of  abrupt  turns.  Its  ffeoeral  direction  is  from 
north  to  south.  While  the  direct  line  between  the  ends  is5,&5  feet  long,  the  channel 
measures  along  its  axis  9,600  feet.  At  the  junction  with  Merrimac  River  there  is  a 
slight  sand-bar  with  about  8  feet  of  water  over  it ;  inside  this  there  are  pot-holes  with 
12  feet  and  less  water.  The  continuous  8-foot  curve  ends  at  3,000  feet;  the  7-foot 
curve  at  5,300;  the  6-foot  at  6,600;  the  5-foot  at  8,400;  while  on  the  last  1.200  feet 
there  is  only  a  depth  of  4  feet  at  mean  high  water,  or  the  river  bed  is  nearly  3  feet 
above  the  mean  low-water  plane  at  the  mouth. 

PROPOSED  CHANNEL. 

To  materially  shorten  the  channel  is  not  practicable,  as  the  neck  of  land  forming 
the  large  ox-bow  is  from  40  to  50  feet  above  high  water  for  upwards  of  700  feet. 

The  blue  shaded  area  represents  the  channel  as  laid  out  so  as  to  give  miuimnm  cut- 
ting, and  at  the  same  time  to  improve  the  worst  bends.  The  proposed  cut  is  12  feet 
deep  at  mean  high  water,  60  feet  wide  at  bottom,  having  side  slopes  of  1  (vertical)  on 
4  (horizontal),  this  being  the  slope  the  mud  now  stands  with.  The  depth  in  this  cut 
at  mean  high  water  would  therefore  be  5.3  feet,  or  at  spring  tides  about  4  feet. 

Estimates  have,  however,  been  made  for  less  depths,  viz,  1 1  and  10  feet,  but  as  the 
eost  of  dredging  increases  with  the  diminished  depth  (owing  to  grounding  of  dredffe 
and  scows  at  low  tide),  it  does  not  seem  economical  to  adopt  a  smaller  depth  than  12 
feet,  neither  would  it  allow  any  vessels  but  of  the  very  smallest  class  to  work  up  the 
ohannel. 

*  Above  Plum  Island  Light. 
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ESTIMATE. 

To  dredge  a  channel  9,600  feet  in  length,  12  feet  deep  at  mean  high  water 
(5.3  feet  at  mean  low  water),  and  60  feet  wide  at  bottom,  requires  the  ex- 
cavation of  230,000  cable  yards  of  sand  and  mad  as  measured  in  the  scows, ' 

at  30  cents  per  cubic  yard |69,000 

Expropriation  of  land 500 

Engineering  and  contingencies 7,500 

Total 77,000 

The  11-foot  channel  rec^aires  16S,000  cubic  yards  of  dredgine,  at  37^  cents  per 
cubic  yard,  which,  with  land  damages  and  engineering,  £c.,  amounts  to.,     70,000 

The  10-foot  channel  retjuires  128,000  cubic  yards  of  dredging,  at  45  cents  per 
cubic  yard,  which,  with  land  damages  and  engineering,  ds>c.,  amounts  to..     64,000 

Very  respectfully,  your  obedient  servant, 

SoPHCS  Haaobnsbn, 

AstUtant  Engineer, 
Mi^.  Ghas.  W.  Raymond, 

Corps  of  Engineers^  U.  S,  A, 


B  z6. 


PRELIMINARY    EXAMINATION   OF   HARBOR    AT    HINQHAM,   MASSACHU- 
SETTS. 

Boston,  Mass.,  September  17, 1884. 

General:  In  compliance  with  instructions  contained  in  your  letter 
of  July  31,  1884, 1  have  the  honor  to  submit  the  following  report  of  a 
preliminary  examination  of  the  harbor  at  Hingham,  Mass.,  provided  for 
in  the  liver  and  harbor  act  of  July  6, 1884. 

The  harbor  is  situated  in  the  southeastern  part  of  Boston  Harbor. 
In  1875  and  1876  a  channel  100  feet  wide  and  8  feet  deep  at  mean  low 
water  was  excavated  by  the  United  States  from  deep  water  outside  the 
harbor  to  the  wharves  at  Hingham.  This  improvement  was  completed 
daring  the  present  season  by  the  removal  of  about  3  cubic  yards  of 
ledge  lying  above  the  8  foot  plane,  and  but  recently  discovered.  The 
total  amount  expended  on  this  channel  to  the  present  time  is  $9,316.58. 
The  improved  channel  is  shown  on  the  tracing  transmitted  herewith. 

The  further  improvements  now  desired  in  this  harbor  are  as  follows  : 

(1)  It  is  desired  that  the  several  ledge  outeroppings,  shown  near  let- 
ter A  on  sketch  marked  respectively  a,  b,  c,  d,  e,  f,  and  g,  which  have 
already  been  removed  to  a  depth  of  8  feet  at  mean  low  water,  be  exca- 
vated so  as  to  give  an  additional  depth  of  2  feet. 

(2)  It  is  desired  that  the  gravel  bar,  on  the  east  side  of  the  channel 
near  the  ledge  outcroppings,  be  further  excavated  for  the  same  addi- 
tional depth. 

(3)  It  is  desired  that  a  ledge  lying  near  the  spar  buoy  between  Dow- 
ner Landing  pier  and  Chandler's  and  Bagged  islands  (at  B  on  sketch) 
be  removed. 

These  proposed  improvements  will  be  considered  separately. 

(1)  Excavation  of  ledge  croitsing  channel — There  is  at  the  present  time 
a  oepth  over  this  ledge  of  8  feet  at  mean  low  water.  The  steamers  now 
employed  in  this  harbor  are  larger  and  of  deeper  draught  than  those  em- 
ployed previous  to  the  improvement  of  the  channel.  They  draw  about 
6.5  feet,  so  that  for  safety  at  least  7  feet  of  water  is  required  over  the 
ledge.    During  spring  tides  the  water  frequently  falls  1  to  1.5  feet,  and 
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occasioually  2  to  2.5  feet  below  mean  low  water.  At  extreme  low  water 
there  i8,  therefore,  a  depth  of  but  5.5  feet  over  the  ledge.  I  am  informed 
that  the  steamboats  have  dragged  over  this  ledge  with  considerable 
pounding.  Vessels  may  be  occasionally  delayed  in  other  parts  of  the 
channel  by  teaching  upon  the  muddy  bottom  at  extreme  low  tides,  but 
here  they  are  liable  to  receive  serious  injury.  I  think  It  very  desirable 
that  this  ledge  be  excavated  as  above  suggested. 

(2)  Excavation  of  gravel  bar, — This  bar  consists  of  gravel  and  blue 
clay,  in  which  pieces  of  rock  and  cobble  stones  are  solidly  imbedded. 
It  formerly  projected  about  60  feet  across  the  eastern  border  of  the  im- 
proved channel.  The  action  of  passing  steamers  and  ice  may  have  de- 
tached gravel  and  pieces  of  rock  from  the  channel-bank  and  thus  caused 
shoaling.  This  material  is  hard  and  dangerous.  The  remarks  made 
above  concerning  the  ledge  are  hereby  equally  applicable.  I  think  it 
desirable  that  this  bar  ba  excavated. 

(3)  Removal  of  ledge  near  spar  buoy. — This  ledge  is  a  serious  danger 
to  all  vessels,  but  especially  to  sailing  vessels,  as  the  turn  at  the  buoy 
is  almost  at  a  right  angle,  and  the  bottom  is  rocky  on  both  sides  of  the 
channel.  Pilots  think  the  rock  is  not  an  outcropping  of  ledge,  but  a 
large  bowlder.  There  is  said  to  be  deep  water  on  both  aides  of  it,  and 
it  is  believed  that  its  removal  would  widen  the  channel  about  150  feet. 
Its  removal  seems  very  desirable. 

The  cost  of  making  the  survey  of  the  areas,  including  the  proposed 
improvements,  is  estimated  at  $200. 

COMMERCIAL  STATISTICS. 

Hingham  Harbor  having  been  merged  since  last  year  in  the  collector's 
district  of  Boston,  no  clear  figures  could  be  obtained  concerning  heavy 
freight  entering  by  water. 

From  statements  rendered  by  parties  doing  business  in  Hingham, 
certified  to  by  the  chairman  of  the  selectmen  of  Hingham,  the  following 
information  has  been  gleaned  in  relation  to  heavy  freight  delivered  per 
year  at  the  wharves  of  Hingham,  to  wit : 


Articles. 


Quaotity. 


Namber 
I  of  reaaela. 


Lumber feet.. I  8.250,000  -  31 

Bricks     number..:  500,000  10 

Cement  and  limo barrels..*  2,750  11 

Coal  tons.-i  0,500  ,  41 


Total  vessels i 


In  addition  to  the  above  freight,  the  Hingham,  Hull,  and  Dowuer 
Landing  Steamboat  Company  have  carried  about  4,000  tons  of  miscel- 
laneous freight,  and  from  200,000  to  300,000  passengers,  and  the  mail  to 
Hingham. 

The  channel  of  Hingham  Harbor  is  used  by  quite  a  number  of  vessels. 
It  has  already  been  much  improved  by  the  United  States.  The  further 
improvement  desired  will  probably  be  of  great  benefit,  and  require  a 
comparatively  small  expenditure.  In  ray  opinion  "  the  harbor  is  wor- 
thy of  improvement." 

Very  respectfully,  your  obedient  servant. 

Oh  AS.  W.  Batmond, 

Afajor  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 
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survey  of  harbor  at  hingham,  massachusetts. 

United  States  Engineer  Office, 

Boston^  Ma89 ,  January  20, 1886. 

General:  In  compliance  with  inatructions  contained  in  your  letter 
of  JJovember  21, 1884, 1  have  the  honor  to  transmit  herewith  a  report 
of  Mr.  H.  F.  Bothfeld,  assistant  engineer,  upon  the  survey  of  Hingham 
Harbor,  Massachusetts,  provided  for  in  the  river  and  harbor  act  of  July 
5, 1884.  Mr.  Bothfeld  submits  a  project  for  the  improvement  of  the 
harbor.  A  tracing  of  the  map  of  the  survey,  upon  which  are  exhibited 
the  details  of  the  project  based  thereon,  is  also  respectfully  transmitted 
herewith. 

The  proposed  improvement  consists  in  restoring  to  the  upper  portion 
of  the  channel  the  width  obtained  by  dredging  in  1875,  and  giving  it  a 
depth  of  10  feet  at  mean  low  water  which  is  an  increase  of  2  feet  on  the 
depth  formerly  obtained.  It  is  also  proposed  to  remove  the  ledge  lying 
about  midway  in  the  lower  channel  between  Chandler's  and  Bagged 
islands. 

The  estimated  cost  of  the  improvement  in  the  upper  channel  is  $14,500 
and  of  that  in  the  lower  channel  $4,2.')0,  making  the  total  estimated 
cost  $18,750. 

Considering  the  rapid  shoaling  observed  in  the  upper  channel  since 
1875,  it  seems  doubtful  whether  any  improvement  by  dredging  in  this 
part  of  the  harbor  will  be  reasonably  permanent ;  but  the  increase  in 
depth  and  liberal  allowauce  for  slopes  will  doubtless  prevent  so  rapid  a 
deterioration  of  the  channel.  The  removal  of  the  ledges  from  this  part 
ol  the  channel  is,  however,  very  desirable,  and  not  open  to  this  objection. 

Hingham  Harbor  has  beeo  merged,  since  1883,  into  the  collection  district  of  Boston. 
The  nearest  light-honse  to  Hingham  Harbor  is  the  Narrows  Light  on  the  main  ship- 
channel  in  Boston  Harbor,  distant  about  5  miles. 

Very  respectfully,  your  obedient  servant, 

Chas.  W.  Raymond, 


The  Chief  of  Engineers,  U.  S.  A. 


Major  of  Engineers, 


report  of  mr.  h.  f.  bothfeld,  assistant  engineer. 

United  States  Engineer  Office, 

Boston,  Mass,,  January  17, 1885. 

Major:  I  have  the  honor  to  report  that,  directly  after  the  receipt  of  your  verbal 
instractions  on  November  25,  1884,  in  relation  to  the  survey  of  the  harbor  at  Hing- 
ham, Mass.,  provided  for  in  the  river  and  harbor  act  of  July  5, 1884,  I  communicated 
at  once  ^ith  the  Boston «  Hineham,  HuU  and  Downer  Landing  Steamboat  Company, 
the  party  most  interested  in  the  further  improvement  of  Hingham  Harbor,  to  ascer- 
tain their  views  and  wishes  concerning  the  character  and  extent  of  the  desired  im- 
provements. 

No  information  was  obtained  which  had  not  been  elicited  at  the  time  a  preliminary 
report  had  to  be  rendered  in  answer  to  Department's  order  dated  July  31, 1884,  about 
the  necessity  of  making  a  survey. 

The  statement  made  then,  of  the  width  and  depth  of  the  channel  in  Hingham  Har- 
bor being  inadequate  for  present  wants,  was  again  repeated,  and  a  desire  expressed 
for  obtaining  a  channel  ot  a  least  width  of  100  feet  by  a  depth  of  10  feet  at  mean  low 
water. 

To  obtain  reliable  data  for  making  an  estimate  of  the  cost  of  the  desired  improve- 
ments, a  survey  has  been  made  during  the  period  commencing  on  November  2o,  and 
ending  December  8,  1884,  of  the  upper  part  of  the  channel,  extending  from  point  M 
on  drawing,  abreast  of  the  old  stone  wall,  which  marks  the  boundary  between  Johu 
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R.  Brewer  and  Samuel  Burr's  lands  ou  the  eastern  shore  of  the  harbor,  to  point  N 
abreast  of  and  in  line  with  the  southern  face  of  the  wharf  of  the  Boston,  Hmgham,. 
Hull,  and  Downer  Landing  Steamboat  Company,  a  distance  of  2,010  feet.  For  a 
length  of  280  feet  of  channel,  inside  the  part  marked  at  a,  b,  c,  d  on  plan,  the  survey 
had  to  be  a  very  close  one  on  account  of  the  known  existence  of  ledge  inside  this  area ; 
at  every  sounding  whenever  ledge  was  not  at  once  recorded,  borings  were  made  and  the 
character  of  the  material  noted.  Above  this  ledge  soundings  were  taken  across  the 
•hannel  every  4  feet  on  gauge  lines  at  an  average  160  feet  distant  from  each  othei;^ 

The  ledge  outcroppin^s  near  the  middle  and  at  the  turn  of  the  channel  between 
Chandler's  and  Ragged  islands  were  likewise  carefully  surveyed.  Specimens  of  the 
rock  of  the  ledge  have  been  procurea  by  means  of  a  diver,  who  assisted  at  the  exam- 
ination and  survey  of  the  ledge. 

As  the  characteristic  features  of  Hingham  Harbor  were  carefully  described  by  ma 
in  my  report  to  Lieut.  Col.  George  Thoin,  United  States  Engineers,  on  the  survey  of 
Hingham  Harbor  made  in  October  and  November,  1874,  I  shall  limit  my  remarks  to 
the  present  condition  of  the  chauQel  leading  to  the  wharves  at  Hingham.  A  good 
channel,  varying  between  500  and  300  feet  in  width,  by  a  depth  of  10  feet  at  mean 
low  water,  brings  vessels  past  Downer's  Landing  and  between  Chandler's  Island  and 
Ragged  and  Sailor's  islands  to  the  turning  point  at  the  eastern  end  of  Sailor's  Island^ 
the  entrance  to  Hingham  Harbor  proper.  In  thip  channel  a  serious  danger  to  navi- 
gation exists,  near  its  middle  and  at  its  turn  between  Chandler's  and  Ragged  islands, 
m  the  shape  of  ledge  outcroppings,  which  rise  with  their  highest  parts  quite  sud- 
denly from  deep  water  to  within  3f  feet  from  the  surface  at  mean  low  water,  and 
eover  about  197  square  yards  area. 

From  the  turning  point  east  of  Sailor's  Island  navigation  becomes  more  difficult  on 
account  of  the  channel  being  more  crooked  and  contracted,  its  width  at  10  feet  depth 
at  mean  low  water  generally  averaging  not  much  more  than  100  feet.  From  a  few 
lines  of  soundings  taken  in  December  last  the  part  of  the  channel  situated  between 
the  eastern  point  of  Ragged  Island  and  the  point  M  abreast  of  the  old  boundary  wall 
between  John  R.  Brewer  and  Samuel  Burr's  lands  has  preserved  its  width  and  depth 
since  the  time  it  was  dredged  by  the  United  States  in  the  spring  of  1876.  From  the 
last-named  point  up  to  point  N,  abreast  of  the  southern  face  t>f  the  steamboat  com- 
pany's wharf,  the  channel  has  shoaled  very  considerably  since  the  time  of  its  improve- 
ment in  1875  and  1876,  so  that  it«  present  width  in  places  is  only  46  feet  at  a  depth  of 
8  feet  at  mean  low  water,  the  limit  to  which  excavation  was  carried  by  the  United 
States  in  1875-1876. 

The  least  w^idth  of  the  channel  excavated  in  1876  was  100  feet ;  it  therefore  has 
diminished  in  width  more  than  half.  Above  the  wharf  of  the  steamboat  company  no 
channel  of  8  feet  depth  exists  now;  the  average  depth  in  the  originally  50-feet  wide 
channel  does  not  exceed  now  3i  feet. 

It  appears  from  these  facts  that  to  insure  the  existence  of  a  fairly  navigable  chaa-  - 
nel  for  some  time  to  come  the  excavation  should  be  carried  to  a  greater  depth  than  in 
1S75  and  1876,  and  a  very  liberal  allowance  made  for  slopes  to  form  on  its  sides. 
This  becomes  the  more  necessary,  as  the  vessels  now  entering  and  leaving  the  harbor 
are  larger  and  of  deeper  draught  than  those  employed  previous  to  the  time  of  the  im- 
provement of  the  channel  by  the  United  States  in  lb75  and  1876. 

The  steamboats  plyine  between  Boston  and  Hingham  and  intermediate  stations 
during  at  least  six  montns  of  every  year  draw  nearly  6^  feet  when  fully  loaded  with 
l^assengers  and  freight,  so  that,  for  safety  at  least,  7  feet  of  water  is  required,  in  par- 
ticular when  passing  over  ledge.  During  spring  tides  the  water  frequently  falls  1.5 
feet,  and  at  times  nearly  3  feet  below  mean  low  water,  so  that  but  6^  feet,  and  occa- 
sionally not  mnch  over  5  feet,  depth  of  water  can  be  counted  upon. 

Taking,  furthermore,  into  consideration  the  fact  that  in  pushing  their  way  through 
a  narrow  channel  steamers  force  more  water  out  of  the  channel,  even  when  carefully 
loaded  and  running  on  an  even  keel,  than  their  draught  indicates,  I  feel  warranted 
to  recommend  10  feet  at  mean  low  water  for  the  depth  to  which  the  improvement  of 
the  channel  should  be  carried.  It  cannot  be  denied  that  navigation  through  the  chan- 
nel in  its  present  condition  is  beset  with  great  difficulties  and  danger  on  account  of 
the  narrowness  of  the  upper  part  of  the  channel  and  the  existence  of  ledge  therein. 

When  examining  the  ledges  the  diver  found  many  pieces  of  sheet  copper  and  metal 
scattered  around  them. 

Before  stating  the  estimated  cost  of  the  improvement  of  the  channel  I  desire  to  men- 
tion that  it  was  very  difficult  to  always  determine  the  true  character  of  the  bottom 
inside  the  area  of  the  channel  marked  a,  b,  c,  d  on  plan.  Nearly  the  whole  area  is 
covered  with  ledge,  gravel,  dSbris  of  ledge,  shingle,  but  little  ihud  is  found  near  the 
western  limit  of  the  channel. 

The  boring-rod  was  frequently  bound  in  the  compact  shingle  and  gravel,  probably 
by  some  larger  piece  of  shingle:  absolute  certainty,  therefore,  concerning  the  charae» 
ter  of  the  material  below  the  depth  penetrated  would  not  always  be  obtained,  yet 
touch  and  sound  are  fair  guides,  and  it  is  believed  that  the  result  of  the  survey  is 
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correct  enough  for  an  estimate.  If  the  improvement  projected  is  actually  to  be  car- 
ried oat,  the  whole  area  inside  the  letters  a,  b,  o,  d  will  have  first  to  be  thoroughly 
drodged  and  cleared,  as  much  as  practicable,  of  debris  of  ledge,  shingle,  and  gravel, 
And  then  again  carefully  surveyed  over  for  the  purpose  of  ascertaining  the  true  quan- 
tity of  ledge  to  be  removed. 

The  parties  interested  in  the  improvement  of  Hingham  Harbor  are  most  desirous  of 
having  first  the  upper  part  of  the  channel  excavated  to  a  depth  of  10  feet  at  mean  low 
water  inside  the  same  limits  adopted  for  the  channel  improvement  made  in  1875  and 
1876,  and  second,  provided  funds  should  be  on  hand,  the  ledge  removed  situated  near  the 
middle  and  at  the  turn  of  the  channel  between  Ragged  and  Chandler's  islands.  This 
ledge,  as  will  be  seen  from  the  detailed  plan  of  it,  has  but  3f  feet  water  over  it  at  mean 
low  water,  and  slopes  rapidly  dowu  to  deep  water,  particularly  on  its  western  and  north- 
em  sides  Being  situated  about  midway  of  the  channel  it  is  considered  a  serious 
obstruction  to  navigation,  and  will  be  much  more  so  should  the  spar-buoy  now  mark- 
ing its  location  be  placed  <mt  of  position  or  carried  away.  The  ledge  consists  of  con- 
glomerate rock  or  pudding-stone ;  it  seems  to  have  some  dry  seams,  but  is  otherwise 
solid,  and  will  probably  blast  well,  certainly  much  better  than  the  rock  of  the  several 
outcroppings  of  ledge  in  the  upper  channel,  which  is  much  shaken  by  previous  blast- 
ing, ana  can  neither  be  drilled  nor  blasted  to  such  advantage  as  solid  rock. 

A  black  spar-buoy  marks  at  present  the  location  of  the  ledge,  as  shown  on  draw- 
ing. Vefisels  pass  to  the  westward  and  southward  of  this  buoy,  but  must  be  very 
-careful  iu  controlling  their  steering  power  on  account  of  the  rooky  bottom  on  the 
aides  of  the  channel.  By  the  removal  of  this  ledge  the  full  width  of  the  channel  at 
the  tnrn  will  become  available,  and  the  vessels  can  shape  a  safer  and  more  direct 
^course  into  the  channel  between  the  islands. 

ESTIMATED  COST  OF  IMPROVING  THE  CHANNEL  IN  HINGHAM  HARBOR. 

I.  Dredging  the  channel  from  point  M,  abreast  of  the  old  wall  on  the  eastern  shore, 
which  marks  the  boundary  between  John  R.  Brewer  and  Samuel  Burr's  lands,  up  to 
point  N,  abreast  of  and  in  line  with  the  southern  face  of  the  wharf  uf  the  Boston, 
tiingham,  Hull  and  Downer  Landing  Steamboat  Company,  viz,  for  a  total  length  of 
12,010  feet  by  a  least  width  uf  100  feet  and  a  depth  of  10  feet  at  mean  low  water,  viz  : 

1.  Removing  shingle  and  gravel  from  part  of  channel  obstructed  by  ledge, 

from  inside  the  part  marked  a,  b,  c,  d,  on  plan,  viz,  903  cubic  yards,  at  $1 .      |903 

"2.  Dredging  other  parts  of  channel,  viz,  21,600  cubic  yards,  as  measured  in 
place,  estimated  to  be  equal  to  38,800  cubic  yards  measured  in  scows,  at 
25  cents : 5,760 

Total  dredging  of  items  1  and  2,  viz,  29,703  cubic  yards 6, 663 

3.  Removing  ledge  nom  part  of  channel  marked  on  plan  a,  b,  c,  d,  viz,  from 

an  area  of  524  square  yards,  I61i  cubic  yards,  at  |40 6, 460 

Total 13,123 

Add  for  contingencies ,  1.377 

Total  estimated  cost  of  improvement  of  upper  channel 14,  ^00 

II.  Removing  ledge  from  middle  of  channel  between  Chandler's  and  Ragged 
islands  to  a  depth  of  10  feet  at  mean  low  water,  viz : 

From  an  area  of  19(4  square  yards,  12 <<  cubic  yards,  at  $30 $3, 840 

Add  for  contingencies 410 

4,250 

Total  estimated  cost  of  improvements 18.750 

The  above  estimate  appears  high,  but  is  not  so  considering  the  rather  unfavorable 
-eircumstances  under  which  the  work  has  to  be  done,  amongst  which  the  great  dis- 
"tance  to  which  the  excavated  material  will  have  to  be  carried,  partly  through  crooked 

4ind  narrow  channels,  out  to  sea,  about  9  miles  or  more,  is  the  most  prominent. 

*  «  •  •  «  •  « 

Very  respectfully,  your  obedient  servant, 

H.   F.   BOTHFELD, 

Jsnsiant  Engineer, 
Maj.  Charles  W.  Raymond, 

United  Statee  Enginutre. 
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IMPROVEMENT  OF  HARBORS  AND  RIVERS  ON  THE  SOUTHERN  COAST  OF 
MASSACHUSETTS  AND  IN  RHODE  ISLAND  AND  CONNECTICUT. 


BEPORT  OF  UEUTENANT-COLONEL  GEORGE  H.  ELLIOT,  CORPS  OF  EX- 
G INKERS,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
30,  1885,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Harbor  of  refngo  at  Hyannis,  Maesa-  |    7.  Providence  River  aud  Narragausett 

choBetts.  I  Bay,  Rhode  Island. 

2.  Harbor  of  refuge  at  Nantucket,  Mas-  {    8.  Newport  Harbor,  Rhode  Island. 

sachasetts.  '    9.  Harbor  of  refuge  at  Block   Island, 

3.  Wood's  HoU  and  harbor  of  refuge  at  !  Rhode  Island. 

Wood's  Holl,  Massachusetts.  *  10.  Little  Narragansett  Bay,  Rhode  Isl- 

4.  Wareham  Harbor,  Massachusetts.  J  and  and  Connecticut. 

5.  Taunton  River,  Massachusetts.  \  11.  Harbor  of  refuge  at  Stonington,  Con- 

6.  Pawtucket  River,  Rhode  Island.  necticut. 

EXAMINATIONS  AND  SURVEYS. 


12.  Harbor   at  Hyannis,  Massachusetts, 

with  a  view  of  deepening  the  harbor. 

13.  Pawcatnck  River,  Rhode  Island. 


14.  Warren  River,  Rhode  Island,  with  a 
view  to  the  removal  of  obstrnctions 
from  the  channel. 


Engineer  Office,  United  States  Army, 

Newporty  R.  J.,  July  30,  1885. 
General:  I  have  the  honor  to  submit  herewith  annual  reports  for 
the  year  ending  June  30, 1885,  for  river  and  harbor  works  in  my  charge. 
I  was  assisted  during  the  year  by  Assistant  Engineer  Norman  W. 
Eayrs,  by  Assistant  Engineer  John  A.  Judson  from  July  1, 1884,  to 
September  1, 1884,  and  by  Assistant  Engineer  George  Alexander  from 
September  1, 1884,  to  June  30,  1885. 

Very  respectfully,  your  obedient  servant, 

George  H.  Elliot, 

LieMt  Col,  of  Engineers, 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers. 
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C  I. 

HARBOR  OF  REFUGE  AT  HYANNIS,  MASSACHUSETTS. 

This  harbor,  on  the  northern  shore  of  Nantucket  Sonud,  is  sheltered  by 
a  breakwater  1,170  feet  long,  constructed  by  means  of  several  small  ap- 
propriations, which  were  made  from  time  to  time  in  the  years  1827-1838, 
amounting  to  $70,904.82.  It  was  not  as  strongly  built  as  we  would  now 
build  a  breakwater  in  a  locality  of  like  exposure,  and  from  1852  to  1882 
the  sum  of  $52,452.''6  was  expended  in  increasing  the  width  of  it«  base 
and  the  size  of  its  facing  stones,  and  in  repairs.  It  is  now  in  fair  con- 
dition, and  affords  effective  shelter  for  the  anchorage  of  about  176  acres ; 
but  the  depth  of  water  inside  is  insufficient,  and  complaint  is  made  that 
vessels  drawing  more  than  15  feet  have  to  remain  outside  the  break- 
water in  an  exposed  position.  The  anchorage  undoubtedly  needs  deep- 
ening to  meet  the  requirements  of  the  great  amount  of  commerce  which 
passes  through  Nantucket  Sound.  This  is  the  only  harbor  for  refuge 
between  Cape  Monomoy  and  Wood's  Doll,  a  distance  of  33  miles.  A 
branch  of  the  Old  Colony  Railroad  terminates  here,  and  considerable 
quantities  of  coal  and  lumber  are  landed  at  Hyannis.  The  river  and 
harbor  act  of  July  5,  1884,  provided  for  a  preliminary  examination  and 
for  a  survey  of  Hyannis  Harbor,  with  a  view  of  deepening  the  harbor, 
and  an  estimate  of  the  cost  of  the  improvement  proper  to  l^  made.  Re- 
ports of  the  preliminary  examination  and  of  the  survey  were  transmit- 
ted to  Congress  and  printed  as  House  Ex.  Doc.  No.  96,  Forty-eighth 
Congress,  second  session  (see  Appendix  C  12) ;  but  as  Congress  has  not 
yet  acted  on  the  project  submitted,  the  estimate  of  its  cost  is  not  in- 
cluded in  the  '^amount  (estimated)  required  for  completion  of  existing 
project '^  in  the  following  money  statement.  It  will  be  found  in  the  re- 
port of  the  survey.  A  plan  of  the  harbor,  showing  the  position  of  the 
breakwater,  will  be  found  in  the  same  report. 

HyaDDis  Harbor  is  in  the  Barnstable  collectiou  district,  and  Barnstable  is  the  nearest 
port  of  entry.  Tbe  amount  of  revenue  collected  in  the  last  fiscal  year  wa8^,l^.B9. 
The  nearest  liKht-house  is  Hyannis  Light.  The  nearest  fortification  is  tbe  fort  at 
Clark's  Point,  New  Bedford,  Mass. 

Money  statement, 

July  1,  1884,  amount  available $24S  86 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 , 142  7t 

July  1,  1885,  amount  available ^ 105  48 


COMMERCIAL  STATISTICS. 

Hyannis,  June  22, 1885. 
Sir:  I  have  to  report  tbe  receipt  of  vonr  letter  of  the  15th,  and  have  gathered  th« 
following  statistics,  in  compliance  with  your  request,  for  the  year  1884 : 

Exports : 

Iced  fish barrels..  5,500 

Lumber feet..  200,000 

Imports: 

Lumber feet..  1,650,000 

Grain bushels..  117,000 

Coal touB..  9,000 

Lime barrels..  500 

Average  tonnage  of  coal  vessels tons..  975 


Digitized  by 


Google 


11 


H 


.7 
T   /5.9 
1-7.7 

i.Z 


III  l*^' 


15.5 


IX-9 


I3.0 
14. 0 

;5'3 


7'0 
7.0 


Digitized  by 


Google 


Digitized  by 


Google 


APPENDIX   C REPORT   OF   LIEUT.-COL.   ELLIOT.  561 

Average  capacity  of  ffrain  veesels bushels..  8,000 

Yeaeels  harboring,  1^ namber..  1,450 

Steamers  harboring,  1884 namber..  125 

Average  tonnage  of  vessels  harboring tons..  325 

Draagbt  of  vessels  harboring feet..  8  to  16 

Tonnage  of  steamers  harboring tons..  250 

Draught  of  steamers feet..  7 

I  remain,  very  respectfally,  yours, 

Alonzo  F.  Lothrop, 
Keeper  of  HyannU  Light-StaHon, 
GBORas  H.  Elliot, 

Lieutenan  t-  Colonel  of  Engineere. 


HARBOR  OF  REFUGE  AT  NANTUCKET,  MASSACHUSETTS. 

Kantucket  Harbor  is  on  the  north  side  of  the  island  of  Nantucket. 
It  has  deep  water  inside,  and  wonld  form  an  excellent  harbor  of  refage 
for  vessels  pljing  between  the  south  and  all  Atlantic  ports  north  of 
Cape  God  were  it  not  for  the  shoal  bar  which  obstructs  its  entrance, 
la  the  distance  between  the  harbors  of  Martha's  Vineyard  (Vineyard 
Haven  and  Edgartown)  and  Provincetown,  about  100  miles,  the  only 
harbor  for  reftige  at  present  is  the  small  harbor  of  Hyannis,  on  the 
north  shore  of  Nantucket  Sound.  In  the  memorial  to  Congress  on 
which  the  first  appropriation  was  made  for  the  work  now  in  progress 
it  was  stated  that  more  than  thirty  thousand  vessels  annually  pass 
through  this  great  thoroughfare  of  commerce,  the  navigation  of  which 
is  intricate  and  perilous  by  reason  of  its  numeroas  shoals,  making  such 
harbors  especially  necessary  in  stormy  and  thick  weather,  and  that  more 
than  five  hundred  vessels  have  been  wrecked  around  the  island. 

ORIGINAL  CONDITION. 

Before  the  commencement  of  the  present  works  there  was  a  shoal  14 
miles  in  width  outside  the  entrance,  through  which  shoal  the  channel 
or  line  of  best  water  was  very  crooked,  and  subject  to  changes  in  loca- 
tion. The  ruling  depth  in  the  channel  was  about  6  feet  at  mean  low 
water,  and  it  has  been  about  the  same  as  far  back  as  we  have  any  record 
of  it.    The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

PLANS  OF  THE  WORKS. 

The  present  approved  project  is  to  construct  jetties  of  riprap  stone, 
projecting  from  either  side  of  the  present  entrance  to  the  harbor,  for 
the  purpose  of  concentrating  the  strength  of  the  tidal  currents  and  ex- 
cavating a  deep  channel  by  scour,  and,  at  I  he  places  where  the  full 
depth  required  will  not  be  readied  by  this  means,  to  complete  the  work 
by  dredging.  A  p«an  of  the  works  will  be  found  with  the  special  re- 
I>orts  on  the  location  of  the  eastern  jetty,  which  are  appended  to  this 
report. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1884. 

The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1884,  including  liabilities  outstanding  at  that 
36  E 
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date,  was  $88,181.11,  and  tbe  result  was  the  r/OnstractioD  of  the  western 
jetty  to  a  poiut  3,515  feet  froui  its  initial  point  on  shore. 

OPBRATIONS  DXJBINa  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  the  extension  of  the  western 
jetty  was  in  progress  under  a  contract  with  Mr.  Charles  H.  Edwards,  of 
Boston,  Mass.,  which  was  described  in  the  last  Annual  Report,  and  it 
continued  until  August  30,  1884,  when  the  contract  was  completed. 
The  delivery  of  riprap  granite. during  the  fiscal  year  under  this  con- 
tract was  4,986  tons.  It  had  been  intended  to  devote  the  appropriation 
expected  to  be  made  by  the  river  and  harbor  act  of  the  first  session  of 
the  Forty -eighth  Congress  to  the  commencement  of  the  construction  of 
the  eastern  jetty,  but  the  amount  approjiriated  by  the  act  of  July  6, 
1884,  was  80  small  that  it  was  deemed  better  for  the  public  interests  to 
let  it  remain  in  the  Treasury  unexpended  until  another  appropriation 
should  be  made  and  the  two  could  be  combined  in  one  contract.  No 
other  work,  therefore,  was  done  in  the  fiscal  year  ending  June  30, 1885, 
except  some  additional  observations  of  the  tidal  currents,  a  smalt 
amount  of  work  on  the  spurs  at  Coatue,  and  the  lighting  of  the  outer 
end  ot  the  western  jetty.  This  is  now  about  three  quarters  of  a  mile 
from  the  shore,  and  the  attendance  on  the  light  by  means  of  a  small 
boat,  under  every  condition  of  weather  produced  by  storms  and  ice,  is 
often  hazardous,  but  until  the  jetties  are  finished  and  a  permanent  light 
is  established  at  the  end  of  the  jetty  channel  it  must  be  continued. 
While  work  was  being  carried  on  during  the  la«t  fiscal  year  Mr.  Thomas 
A.  Churbuck  was  the  local  inspector. 

AMOUNT  EXPENDED  AND  PBOGBESS  DURING  THE  LAST  FISCAL  YEAR. 

The  amount  expended  during  the  .\ear,  including  liabilities  outstand- 
ing June  30,  1885,  was  $12,030.14.  The  western  jetty  was  extended 
440  feet,  making  a  total  distance  of  3,955  feet  from  the  shore. 

OPERATIONS   CONTEMPLATED  FOR    THE  FISCAL    YEAB    ENDING  JUNK 

30, 1886. 

No  appropriation  having  been  made  for  the  improvement  of  rivers 
and  harbors  at  the  last  session  of  Congress,  I  submitted  a  project  to 
the  Chief  of  Engineers,  June  6,  1885,  for  the  commencement  with  the 
amount  appropriated  by  the  act  of  July  5,  1884,  of  the  construction  of 
the  eastern  jetty,  since  it  has  been  found  that  the  scouring  of  a  deep 
channel  through  the  bar  will  require  more  concentration  of  the  strength 
of  the  tidal  currents  than  can  be  eflFected  by  means  of  a  single  jetty. 
This  project  included  alternative  plans  for  the  location  of  the  eastern 
jetty,  one  of  which  provided  for  the  excavation  of  the  channel  by  tidal 
scour  alone,  and  the  other  for  the  excavation  of  the  channel  partly  by 
tidal  scour  and  partly  by  dredging.  Among  the  advantages  of  the 
latter  plan,  which  has  been  adopted  with  certain  modifications,  is  the 
exterior  harbor  that  can  be  made  by  dredging  to  any  depth  required 
the  large  space  within  the  jetties,  and  outside  the  present  harbor,  if  at 
any  time  in  the  future  the  latter  should  prove  too  small  for  the  number 
of  vessels  seeking  refuge  at  Nantucket.  The  project  was  referred  by 
the  Chief  of  Engineers  to  the  Board  of  Engineers  for  Fortifications  and 
Biver  and  Harbor  Improvements,  and,  with  the  report  of  the  Board 
thereon  and  the  decision  of  the  Chief  of  Engineers  in  the  case,  will  be 
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found  herewith.    The  eastern  jetty  will  be  commenced  on  the  location 
decided  upon,  and  it  will  be  carried  as  far  during  the  current  fiscal  year 
as  the  funds  will  permit. 
This  appropriation  will  be  entirely  exhausted  before  June  30, 1886. 

work:  required  to  be  done  to  complete  the  existing  PROJECT. 

The  work  required  to  be  done  to  complete  the  existing  project  is  the 
construction  of  the  eastern  jetty,  the  completion  of  the  western  jetty, 
and  the  excavation  by  dredging  of  so  much  of  the  channel  as  is  not 
excavated  by  tidal  scour. 

Nantucket  is  iu  the  Nantncket  collection  district,  and  it  is  a  port  of  entry.  The 
amount  of  revenue  collected  iu  the  last  fiscal  year  was  $66.07.  The  nearest  light- 
houses are  Nantucket  Cliff  aud  Brant  Poiut  lights.  The  nearest  fortification  is  the 
fort  At  Clark's  Point,  New  Bedford,  Mass. 

Money  statement, 

July  1,  1884,  amount  available |11,818  89 

Amount  appropriated  by  act  approved  July  5,  1884 10,000  00 

21,818  89 
July  1,  1885,  amount  expended  during  fiscal  year  exclusive  of 

outstanding  liabilities  July  1,  1884 tll»907  81 

July  1,  1885,  outstanding  liabilities 122  33 

12,030  14 

July  1,  1885,  amount  available 9, 788  75 


I     harbor  acts  of  1866  and  1867 


COMMERCIAL  STATISTICS. 

CusTOM-HousB,  Nantucket,  Mass., 

Collector's  Office,  June  27, 1885. 
Sib:  In  compliance  with  your  letter  of  the  15th  instant.  I  inclose  you  herewith  a 
statement  of  imports  during  the  past  year.    The  amount  or  revenue  collected  at  this 
office  daring  the  last  fiscal  year  aggregates  $66.07. 
Very  resi>ectfuUy, 

Albert  A.  Gardner, 

Collector, 
GsoROs  H.  Elliot, 

Lieutenani'Colonelj>/  Engineers,  U.S.  A. 


AGGREGATE  AMOUNT  OF  IMPORTS  FOR  THE  YEAR  ENDING  JUNE  30,  1885. 

Hard  coal tons..  8,800 

Oascoal do...  300 

Railroad  iron do...  60 

Railroad  sleepers feet..  20,000 

Orain bushels..  26,000 

Flour - barrels..  4,30(f 

Hay tons..  400 

Lumber feet..  2,000,000 

Brick number..  150,000 

Wood cords..  850 

Lime • bareels..  560 

Cement do...  300 

Salt bushels..  3,000 

General  merchandise tons..  4,300 
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About  211  vessels  entered  our  harbor  during  the  past  year  of  the  following  olassi- 
fioations : 

One  hundred  and  fifty-one  schooners,  average  draught  7  feet  6  inches,  average  size 
110  tons. 
Twenty-six  sloops,  average  draught  6  feet,  average  size  45  tons. 
Twentv-six  steamers,  average  draught  7  feet  6  inches,  average  size  500  tons. 
Eight  barges,  average  draught  6  feet,  average  size  100  tons. 
Very  respectfully, 

Albert  A.  Gardner, 

Collector. 


project  op  lieutenant-colonel  george  h.  elliot,  corps  op  en- 
gineers, for  completion  of  the  works  required  for  harbob 
op  refuge  at  nantucket,  massachusetts,  etc. 

Engineer  Office,  United  States  Armx,    • 
Netcportj  R.L^June  6, 1885. 
General  :  I  have  the  honor  to  sabmit  a  project  for  the  completioa 
of  the  works  of  improvement  required  for  the  Harbor  of  Befage  at 
Kantneket,  Mass.,  and  for  the  application  of  the  current  appropriation 
of  $10,000,  with  estimates  of  cost. 

DESCRIPTION  OF  THE  LOCALITY. 

The  reports  of  the  late  General  Warren,  which  are  to  be  found  la 
the  Beports  of  the  Chief  of  Engineers  for  1875  (Part  II,  pages  374  to 
381)  and  1880  (Part  I,  pages  423  to  436),  contain  so  full  a  description  of 
the  harbor  and  its  approaches,  that  it  is  unnecessary  for  me  to  add  to  it. 

PLAN  OF  THE  WORK. 

The  general  plan  of  the  work,  which  had  the  approval  of  the  Board 
of  Engineers  (August  23, 1884>),  the  Chief  of  Engineers  (October  10, 
1880),  and  the  Secretary  of  War  (October  19,  1880),  was  to  build  a 
jetty  in  a  northerly  direction  from  the  beach  west  of  Braut  Point,  with 
the  view  of  concentrating  the  ebb  tide,  and  scouring  a  channel  through 
the  flat  shoal,  more  than  a  mile  in  width,  which  stretches  across  the 
mouth  of  the  harbor,  with  a  ruling  depth  of  about  6  feet  at  mean  low 
water,  and  to  continue  this  jetty  as  far  as  the  currents  should  be  capa- 
ble of  excavating  to  the  required  depth ;  and  if  the  deep  water  of  Nan- 
tucket Sound  should  not  be  reached  thereby,  to  build  another  jetty  out 
from  Coatue  Beach.  The  jetties  were  to  be  of  riprap  gnuiite.  The 
western  jetty  was  to  be  5  feet  above  mean  low  water,  aud  triangular  iii 
section  out  to  about  4,000  feet  from  the  shore.  The  remainder  of  the 
length  of  the  jetty  was  to  be  4  feet  wide  at  top,  except  at  the  outer  end, 
which  was  to  be  made  of  larger  dimensions,  in  order  to  withstand  the 
shocks  of  waves  and  ice.    The  side  slopes  throughout  were  to  De  1  on  1. 

PROGRESS  AND  RESULTS. 

At  the  time  of  completion  of  the  last  contract  (in  August,  1884),  the 
western  jetty  had  been  carried  3,955  feet  from  the  shore.  The  first  few 
hundred  feet  settled  in  the  sand  somewhat,  but  after  being  built  up  to 
the  original  height  this  portion  of  the  jetty  remains  in  good  condition. 
At  a  few  other  places  in  the  jetty  settlements  have'  occurred,  but  not 
to  any  great  extent.  These  places  can,  with  very  little  expense,  be 
raised  again  to  the  full  height,  aud,  judging  from  the  experience  gained 
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in  bailding  np  the  places  where  the  earlier  settlements  occurred,  near 
the  shore,  the  results  will  be  permanent  It  has  been  shown  that  the 
stone  soon  settles  into  a  permanent  bed,  and  that  mattresses  for  sup- 
porting  the  riprap,  which  would  have  been  very  expensive  on  account 
of  the  great  distances  from  which  the  material  for  them  must  have  been 
brought,  are  not  necessary  at  Nantucket.  In  respect  of  deepening  the 
water  east  of  the  jetty,  but  little  efifect  has  been  observed.  The  outer  end 
of  the  pocket  of  deep  water,  which  extends  in  a  northwesterly  direction 
from  the  mouth  of  the  harbor,  remains  in  almost  precisely  the  same  po- 
sition that  it  had  when  the  jetty  was  commenced  in  the  spring  of  1881. 
It  has  been  carried  no  farther  outward.  Neither  has  there  been  any 
change  worthy  of  remark  in  the  shoal  which  extends  from  this  pocket 
to  the  deep  water  of  the  sound,  although  every  spring  a  slight  increase 
in  depth  along  the  route  followed  by  steamers  is  reported.  Our  sound- 
ings, repeated  from  time  to  time,  show  only  small  changes  (probably  pro- 
duced by  the  scour  of  the  water  running  under  the  ice)  in  the  relative 
positions  of  the  shallow  lumps  and  hollows,,that  only  prevent  the  shoal 
from  being  a  dead  level.  These  soundings  always  show  the  same  ruling 
depth  of  channel  (6  feet  at  mean  low  water)  that  has  been  recorded  since 
the  earliest  surveys.^  No  change  of  importance  has  taken  place  in  the 
shore  of  Coatue  Point,  which,  it  was  feared,  might  be  encroached  upon  ' 
after  the  construction  of  the  western  jetty,  the  short  spur  jetties  which 
were  thrown  out  from  this  point  having  answered  their  purpose  eflfect- 
nally. 

THE  TIDAL  PBISM. 

Last  spring  I  directed  my  assistant,  Mr.  Eayrs,  to  make  a  series  of 
current  observations  in  the  mouth  of  the  harbor;  to  make  soundings  for 
a  replatting  of  the  bottom  of  the  harbor  and  exterior  waters ;  and  to  find 
the  average  depth  of  the  tidal  prism  whose  contents  are  discharged 
during  the  ebb,  by  means  of  two  simultaneous  sets  of  tide-gauge  obser- 
vations at  the  n^outh  and  head  of  the  harbor,  and  at  two  intermediate 
stations  so  chosen  as  to  make  the  four  stations  nearly  equidistant ;  these 
observations  being  taken  at  the  two  instants  of  high  and  low  slack 
water  at  the  mouth  of  the  harbor.  The  soundings  on  the  plats  A  and 
B,  herewith,  are  those  which  were  made  during  this  survey. 

The  current  observations,  by  reason  of  stormy  weather  and  rough 
water,  although  taken  with  great  care,  were  not  sufficient  for  the  con- 
struction of  complete  velocity  curves.  The  results  of  the  observations 
were  also  complicated  by  the  frequent  swirls  and  eddies  which  occur  in 
the  throat  of  the  harbor  during  the  run  of  the  tide,  and  produce  con- 
fusion in  the  results.  The  observations  were  mainly  confined  to  the 
deepest  part  of  the  throat  of  the  harbor,  and  were  made  both  by  meter 
and  floats.  The  highest  bottom  velocities  observed  were  about  1.6  and 
2.1  feet  per  second  on  the  ebb  and  flood,  respectively.  As  far  as  can  be 
estimated  from  the  incomplete  results,  the  mean  bottom  velocities  were 
about  1.2  and  L^feet  on  the  ebb  and  flood,  respectively,  and  the  means 
of  all  the  surface,  mid-depth,  and  bottom  velocities  were  about  1.3  feet 
on  the  ebb  and  1.7  feet  on  the  flood.  The  average  dei)th  of  the  tidal 
prism  discharged  during  the  ebb  on  the  day  the  observations  were  made 
at  the  fonr  stations  was  g--075  +  2j4  + 2.9  +  2.75^  „^  2  9  ^^^^ 

4 

The  area  of  the  harbor  above  its  mouth  at  half-tide  being  182,431,089 
square  feet,  and  the  rise  and  fall  of  the  tide  at  the  mouth  of  the  harbor 
on  that  day  being  about  the  mean  rise  and  fall  (3.1  feet)  given  by  the 
Coast  Survey  charts,  I  assume  that  182,431,089  x  2.9,  or  529,050,158 
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cable  feet,  is  tbe  contents  of  the  tidal  prism  within  the  present  month 
of  the  harbor  discharged  during  an  average  ebb. 

According  to  Professor  Mitchell,  the  mean  rise  and  fall  at  the  mouth 
of  the  harbor  is  3.07  feet,  and  at  the  head  of  the  harbor  3.17  feet,  and 
high  and  low  water  at  the  head  of  the  harbor  are  49  minutes,  and  I  hour 
and  48  minutes  after  high  and  low  water  at  the  mouth  of  the  harbor, 
respectively.  Our  observations  very  nearly  agree  with  these  state- 
ments. 

THE  PRESENT  MOUTH  OF  THE  HARBOR. 

The  present  mouth  of  the  harbor  is  between  Brant  and  Coatue  points, 
both  of  which  are  low  and  sandy.  The  distance  between  them  is  about 
2,200  feet,  and  the  area  of  the  cross  i^ection  is  about  24,500  square  feet» 
The  deepest  water  lies  quite  close  under  Brant  Point,  and  has  a  maxi- 
mum depth  of  about  25  feet,  the  distance  between  tlie  18-foot  curves 
being  about  350  feet.  On  the  Goatue  side  there  is  a  narrow  channel, 
with  about  10  feet  ot  water,  the  distance  between  the  9-foot  curves  being 
about  200  feet.  Between  these  channels  the  depth  is  shallow,  and  nearly 
one-half  of  the  width  has  less  than  6  (from  2  to  6)  feet  of  water  at  mean 
low  water.  Estimating  from  the  contents  of  the  tidal  prism  above  the 
mouth  of  the  harbor,  the  sectional  area  of  the  latter,  and  the  uiean  dura- 
tion of  the  ebb  as  given  by  the  Coast  Survey  (5  hours  aud  44  minutes), 
the  mean  velocity  out  of  the  harbor  is  about  1.04  feet  per  second.  Were 
it  not  that  this  entrance  is  protected  by  the  outlying  flats  (extending  to 
a  distance  of  about  1^  miles  with  a  depth  of  about  6  feet,  mean  low 
water,  from  the  bar  foruiing  waves  of  Nantucket  Sound,  to  which  the 
mouth  of  the  jetty  channel  will  be  subject,  the  velocity  which  maintains 
the  deep  part  of  the  present  entrance  would  furnish  a  measure  by  which 
we  might  roughly  estimate  the  velocity  we  should  provide  for  the  jetty 
channel. 

THE  MATERIAL  OP  THE  BOTTOM  BETWEEN  THE  MOUTH  OF  THE 
HARBOR  AND  THE  OUTSIDE  OP  THE  BAR. 

In  the  fall  of  1883  the  inspector  of  the  construction  of  the  western 
jetty  made  a  series  of  borings  on  designated  lines  outside  the  mouth  of 
the  harbor  in  order  to  discover  the  nature  of  the  material  of  the  bottom. 
It  was  found  to  be  sand,  mostly  very  compact,  covered  in  many  places 
with  seaweed,  and  mixed  at  different  distances  below  the  surface  with 
gravel  in  varying  proportions.  It  is  anticipated  that  after  the  sand  has 
been  sorted  out  by  the  current  and  erosion  to  a  certain  depth  hiis  taken 
place  there  will  remain  a  pavement  of  this  gravel  which  none  but  quite 
high  velocities  will  be  able  to  remove,  and  which,  in  order  to  reach  the 
full  de])th  required,  we  may  have  to  excavate  by  dredges.  The  loca- 
tions of  the  borings  will  be  found  on  the  Plat  B,  herewith,  aud  the  re- 
sults in  the  table  of  borings  on  the  same  plat. 

THE   CURRENTS  OUTSIDE  THE  BAR.* 

The  flood  tide  in  Nantucket  Sound,  as  a  general  rule,  runs  easterly 
and  the  ebb  tide  runs  westerly;  but  at  ancl  near  Nantucket  Bar  the 
currents  are  somewhat  complicated,  as  will  be  seen  in  the  tables  of  cur- 
rent observations,  which  are  herewith.  The  observations  were  taken 
at  the  points  marked  F,  G,  and  11  on  the  Plat  C.  They  have  not  been 
sufficiently  extended  in  time  to  enable  \i\e  to  forui  any  (*.ouclu8ions  as  to 
the  direction  of  the  prevailing  littoral  current,  but  from  the  great  pre- 
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ponderance  of  westerly  winds  in  Nantucket  Sound,  this  current  might 
be  supposed  to  come  from  the  westward.  I  have  no  record  of  the  winds 
at  Nantucket,  but  the  following  table  of  winds  observed  at  Block  Island 
and  Wood's  Holl,  compiled  from  the  records  of  the  Signal  Office  of  the 
Army  and  kindly  furnished  at  my  request,  enable  us  to  form  a  pretty 
close  estimate  oif'  them : 

statement  showing  the  number  of  times  the  tpind  was  observed  blowing  from  the  eight  princi- 
pal points  of  the  compass  at  Block  Island  and  Wood's  Holl  during  the  years  specified, 

BLOCK  ISLAND. 
j  Namber  of  times  observt^d  blowing  fyom  the— 


Tear.  ' ' i ; 

I  ^orth. ,  ^^t''    «-^-  i  'rt'- :  soutb.   ^^^i'   Wet.   ^:^^i' 

I  _    __    ..        I  I       _  ..     _ .; 

1881 120  I     177  I      41  I  .    82       54      265  !     107       196 

1882 1     140  I     165'      49  I      84       89      286'      98       179 

1883 186,     204  1      38       78       53'     298  i     102       117 


I 
1884.;.;.;..........!     15^!     179       35  I      78       71  I     303  |      96       157 


WOOD'S  HOLL. 


1881 103  1      94       68      118  1      54 


324       75  I      232 


These  tables  give  the  results  of  3,414  observations  of  the  winds  at 
Block  Island  in  the  years  1881  to  1884,  inclusive,  and  show  that  2,204 
times  the  wind  was  from  a  westerly  direction  and  1,210  times  it  was- 
from  an  easterly  direction.  At  Wood's  Holl  it  was  from  a  westerly 
direction  631  times  in  the  year  1881,  and  280  times  from  an  ea^^terly 
direction. 

If  the  prevailing  littoral  current  at  Nantucketbe  from  the  west,  the  di- 
rection both  of  the  ebb  current  and  of  the  channel  which  before  the  con- 
struction of  the  western  jetty  ran  straight  to  the  northwest  and  across 
the  present  site  of  the  jetty,  and  the  much  greater  extent  of  the  shoals 
on  the  Ooatue  side  of  the  channel  than  on  its  western  side,  mi^ht  both 
be  referred  to  the  cause  which  I  have  found  noted  in  "A  Treatise  on 
Rivers  and  Torrents,  with  a  Method  of  Regulating  their  Courses  and 
Channels,"  by  Prof.  Paul  Frisi,  F.  H.  S.,  translated  by  Maj.  Gen.  John 
Garstin  of  the  Bengal  Engineers.  In  applying  the  theory  of  Frisi  to 
onr  case,  however,  it  would  be  necessary  to  substitute  the  sand  stirred 
np  along  the  shore  to  the  westward  of  the  entrance  of  Nantucket  by 
westerly  wind-waves  for  the  sedimentary  matter  contained  in  the  river 
treated  of  by  him,  which  enters  the  sea  where  the  prevailing  littoral  cur- 
rent is  from  the  left  to  the  right,  as,  on  account  of  the  direction  of  the 
prevailing  winds,  it  might  be  supposed  to  be  at  Nantucket.    He  says  : 

In  combiDiug  the  motiou  of  the  sea  along  the  coast  with  the  motion  of  any  river  at 
its  mouth,  it  is  evident  [since  the  motion  of  the  sea  at  the  mouths  of  the  rivers  in 
question  is  from  left  to  right  J  that  the  waters  of  the  river  ought  to  take  an  inter- 
mediate direction  and  turn  their  course  more  or  less  towards  the  right,  as  Guglielmini 
has  remarked  in  the  seventh  corollary  to  the  fourth  proposition  or  his  seventh  book. 
Thus  the  current  and  the  river  being  both  turned  from  their  first  direction,  and  the 
current  being  more  so  than  the  river,  since  the  velocity  of  the  river  is  about  tweuty- 
foar  times  greater  than  that  of  the  current,  the  sea,  lying  on  the  right  hand  between 
the  line  in  which  all  the  blended  waters  are  now  directed  and  the  shore,  will  no  longer 
be  assisted  by  the  coast  current  already  broken  and  turned  aside.  The  sedimeut  in- 
eorporated  with  its  waters  will  consequently  begin  to  settle  along  that  part  of  the 
shore  and  form  diverse  sand  banks,  which  will  go  on  gradually  and  continually  increas- 


Uigitized  by 


Google 


668         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

ing,  and  hence  the  ri yer,  finding  always  greater  impediments  on  its  rieht,  will  torn  by 
degrees  towards  the  spot  where  its  course  is  more  free,  and  in  time  wiuat  last  establish 
its  course  in  a  direction  quite  opposite  to  that  in  which  it  at  first  set  out ;  that  is,  by 
tending  constantly  to  the  left  or  its  opening.  Montanari  obseryes  that  this  is  precisely 
the  manner  in  which  the  months  of  the  Tagliamento,  the  Piave,  and  other  riyers  iu 
the  Venetian  Stat«s  maintain  their  outlets.  Zendrini,  in  the  report  before  quoted^ 
adds  also  the  example  of  the  rivers  in  Romagoa ;  and  iu  the  first  chapter  of  another 
report  on  the  harbor  of  Yiaregffio,  he  has  applied  the  same  principles  to  the  rivers  of 
the  Mediterranean,  with  this  difference  only,  that  the  tides  being  weaker  in  the 
Mediterranean,  the  motion  along  the  shore  is  there  more  perceptible,  and  thedeposito 
are  formed  to  greater  distances  and  in  much  greater  abundance  on  the  right,  while 
none  are  ever  seen  on  the  left. 

Against  this  view  of  the  subject,  however,  are  the  facts  that  the 
angle  west  of  the  western  jetty  has  not  filled  as  rapidly  as  might  have 
been  expected,  and  that  the  deposits  on  Ooatue  Flats  continue  in  spite 
of  the  western  jetty,  which  has  now  been  carried  4,000  feet  out  from  the 
shore,  [f  these  latter  deposits  come  from  the  westward,  they  must  be 
carried  around  the  end  of  the  jetty  where  the  water  is  from  6  to  7  feet 
at  low  water,  and  from  9  to  10  feet  deep  at  high  water,  which  does  not 
appear  probable.  The  question  of  the  littoral  current  outside  of  Nan- 
tucket Bar  does  not  now  afifect  the  question  of  the  position  of  the  mouth 
of  the  jetty  channel.  This  has  been  determined  by  the  location  of  the 
western  jetty  5  but  it  may  affect  the  question  of  the  relative  lengths  of 
the  two  jetties.  It  will  probably  be  found  desirable,  as  we  approach  the 
outside  of  the  bar,  that  one  of  them  shall  overlap  the  other,  and  the  ex- 
perience gained  after  the  two  jetties  get  far  enough  out  to  become 
parallel,  will  best  determine  this  latter  question. 

THE  EASTERN  JETTY. 

A  single  jetty  having  failed  to  procure  the  desired  depth  of  water 
into  the  harbor,  another  jetty  is  required,  and  it  becomes  necessary  to 
determine  its  location  and  height.  The  only  expression  of  judgment  on 
these  questions,  on  which  the  success  of  the  improvement  so  much  de- 
pends, that  I  have  been  able  to  find,  is  the  following  remark  of  the 
Board  of  Engineers  in  its  report  of  August  23, 1880,  which  is  contained 
in  the  Report  of  the  Chief  of  Engineers  for  1881,  Part  I,  pp.  542-^45  : 

'*  Should  the  deep  water  not  be  reached  thereby,"  (that  is,  by  means 
of  the  western  jetty,) ''  an  eastern  jetty,  starting  from  Ooatue  Beach 
would  be  necessary,  having  its  inner  portion,  say  to  the  6-foot  curve  of 
the  flats,  held  at  a  very  low  level,  and  its  outer  portion  parallel  to  the 
direction  of  the  western  jetty." 

In  mj'  last  annual  report,  I  stated  as  follows  in  regard  to  the  harbor  of 

refuge  at  Nantucket : 

•  •••••• 

Since  writing  the  above  I  have  devoted  much  thought  and  study  to 
the  subject  and  I  intended  to  submit  the  results  at  an  early  day,  bat 
have  been  prevented  until  now  by  other  unforeseen  duties,  in  making 
plans  and  arrangements  for  the  completion  of  emplacements  for  15 -inch 
guns  at  the  fortifications  in  my  charge,  before  the  end  of  thefiscal  year. 

GENERAL   CONSIDERATIONS. 

Whatever  width  of  jetty  channel  maybe  decided  on,  there  will  be  a 
portion  of  time  during  each  ebb  and  each  flood  when  the  bottom  veloci- 
ties will  not  be  sufficient  to  move  the  material  of  the  bed  and  of  the  bar. 
And  prevent  deposits.  During  the  remainder  of  each  tide  (unless  the 
width  of  channel  be  excesisive)  this  material  and  these  deposits  w  il 
be  in  motion,  outward  on  the  ebb,  inward  on  the  flood.  If  the  outward 
and  inward  movements  of  tlie  material  should  be  equal,  not  only  would 
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there  be  no  deepening  of  the  ohanDel,  bnt  it  might  become  shoaler  than 
it  now  is,  by  means  of  new  deposits.  If  they  should  be  unequal  the 
channel  would  be  deepened  provided  the  resultant  of  the  movements 
should  be  outward,  but  the  harbor  might  be  shoaled  if  the  resultant 
should  be  inward.  The  times  of  ebb  and  flow  at  Nantucket  being  essen- 
tially equal,  and  unlike  the  mouth  of  the  Mississippi  and  all  the  har- 
bors on  the  Atlantic  and  Gulf  coastB,  at  which  the  jetty  system  has  been 
applied,  there  being  no  outflow  of  fresh  water  to  strengthen  the  ebb, 
the  mean  velocity  through  the  jetty  channel  during  the  entire  flood  will 
generally  be  the  same  as  during  the  entire  ebb,  whatever  the  width  of 
jetty  channel. 

The  success  of  the  application  of  the  jetty  system  at  Nantucket  would 
seem,  therefore,  to  be  doubtful,  but  it  is  universally  conceded  that  the 
scouring  effect  of  the  ebb  is  superior  to  that  of  the  flood  tide  (although 
the  cause  of  it  is  only  surmised),  and  even  in  such  an  unpromising  case 
as  Nantucket  may  appear  to  be,  the  resultant  of  the  outward  or  forward 
movement  of  the  material  of  tbe  bed  of  the  channel  during  the  ebb,  and 
the  inward  or  backward  movement  during  the  flood  (whether  by  reason 
of  the  inclination  of  the  bed  or  the  carrying  in  of  water  by  on-shore 
wind- waves  of  translation,  or  otherwise)  may  be  assumed  to  be  out- 
ward. Although  it  will  require  more  force  to  erode  the  contracted  bed 
of  the  proposed  channel  than  to  maintain  it  afterward,  the  velocities  be- 
fore and  during  erosion  will  be  greater  than  when  the  channel  will  have 
been  established.  I  therefore  assume  that  if  the  velocity  required  to 
maintain  the  desired  channel  be  prox)er1y  determined,  the  antecedent 
higher  velocities  will  excavate  the  channel. 

NECESSITY  FOR  HIGH  VELOOITIBS. 

Dubuat  observed  that  sand  dragged  by  currents  down  the  beds  of 
streams  moves  in  the  form  of  waves,  and  in  the  case  of  a  stream  flowing 
with  a  bottom  velocity  of  from  sixty-seven  hundredths  to  1  foot  per 
second,  he  found  that  the  sand  moved  at  the  rate  of  about  3  miJe^  in  two 
years,  or  about  21^  feet  per  day.  The  observations  of  General  Com- 
stock  on  the  Mississippi  River  (Report  of  the  Chief  of  Engineers,  1879, 
Vol.  HI,  p.  1892),  and  of  the  late  General  Warren  on  the  Wisconsin  and 
Mississippi  rivers  (Report  of  the  Chief  of  Engineers,  1876,  Vol.  II,  page 
25-^),  appear  to  confirm  Dubuat's  statement,  as  do  also  the  reports  of 
the  Mississippi  River  Commission.  General  Comstock  reported  the  rate 
of  motion  of  the  sand  waves  (which  is  equal  to  the  average  rate  of  mo- 
tion of  the  grains  of  sand  which  form  the  wave)  at  about  18  feet  a  day. 
General  Warren  estimated  the  rate  of  motion  of  the  sand  waves  ob- 
served by  him,  to  be  about  800  feet  a  year.  In  one  case  of  observation 
under  the  Mississippi  River  Commission,  the  mean  velocity  of  tbe  water 
being  3.5  feet  per  second,  and  the  depth  from  20  feet  to  30  feet,  the  av- 
erage daily  motion  of  the  sand  was  13  feet,  and  the  maximum  daily  mo- 
tion was  20  feet.  At  another  place  where  the  mean  velocity  was  5.8 
feet  per  second,  and  the  depth  of  water  from  45  to  60  feet,  the  average 
daily  motion  of  the  sand  was  35  feet.  The  length  of  that  part  of  the 
jetty  channel  at  Nantucket  which  requires  to  be  excavated  is  about 
8,000  feet,  and  at  the  rates  just  noted,  it  would  be  more  than  a  year  be- 
fore the  sand  at  the  upper  end  of  this  space  would  begin  to  reach  the 
outer  side  of  the  bar.  This  is  nnder  the  suppovsition  that  the  sand  would 
be  always  moving  in  the  same  direction,  as  in  the  case  of  a  non-tidal 
stream.  But  our  case  is  different.  In  the  first  place,  during  the  times 
of  slack  water,  and  for  some  time  before  and  after  slack  water,  there 
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will  be  no  motion  of  the  material  of  the  bottom ;  and  in  the  second 
place,  the  outward  resnltaut  of  the  inward  and  outward  movements  of 
this  material  during  the  remainder  of  the  time  (that  is,  during  the  time 
when  the  bottom  velocities  will  be  effective  as  regards  scour),  will  be 
but  a  small  fraction  of  the  movement  that  would  obtain  were  the  cur- 
rent always  running  in  the  same  direction.  In  other  words,  instead  of 
motion  always  outward,  each  successive  thin  layer  of  sand  on  the  sur- 
face of  the  bottom  of  the  jetty  channel  will  be  at  rest  a  considerable 
portion  of  the  time,  and  during  the  remainder  each  flood  will  carry  it 
nearly  as  far  backward  as  the  preceding  ebb  has  carried  it  forward,  and 
the  motions  of  the  sand  will  be  similar  to  those  of  sewage  held  in 
suspension,  which  in  the  Clyde  and  Thames  were  found  to  have  a  re- 
sultant motion  towards  th«  sea  of  about  5  miles  in  a  fortnight.  I 
should  suppose,  however,  that  the  difference  between  the  alternate 
motions  of  sand  on  an  inclined  bed  of  a  tidal  stream,  the  velocity  of 
the  current  being  the  same,  would  be  greater  than  those  of  sewage 
in  suspension.  It  is  for  these  reasons,  it  appears  to  me,  that  the  deep- 
ening of  the  entrance  to  all  tidal  harbors  by  means  of  jetties  is  a  very 
slow  process,  and  especially  must  this  be  the  case  when,  as  at  the  en- 
trance to  Kantucket  Harbor,  the  ebb  and  flow,  both  in  respect  of  time 
atid  of  the  quantity  of  water  in  moti6n,  are  essentially  equal ;  and  if  this 
view  be  correct,  it  is  not  strange  that  in  all  of  our  jetty  channels  erosion 
has  been  so  tedious,  and  resort  is  often  had  to  dredging.  Even  at  the 
South  Pass  of  the  Mississippi,  with  outgoing  velocities  of  3,  4,  5,  and  6 
feet  per  second,  the  scour  of  the  sand  on  the  crest  of  the  bar  was  ex- 
ceedingly slow,  and  at  Dublin  Harbor  a  case  of  successful  application 
of  the  jetty  system  (and  very  much  like  ours  at  Nantucket),  where  the 
surface  velocities  at  spring  tides  are  3  miles  per  hour  (or  more  than  4  feet 
per  second),  the  scour  which  has  deepened  the  water  on  the  bar  from 
6^  to  16  or  17  feet  at  low  water,  has  had  only  an  average  yearly  rate  of 
about  If  inches. 

It  seems  to  me,  therefore,  of  very  great  importance  since  the  outward 
resultant,  or  the  difference  between  the  inward  and  outward  movemeuta 
of  the  material  of  the  bed  of  the  channel  will  be  the  greater,  the  greater 
the  velocity  of  the  water,  that  we  provide  for  as  high  a  velocity  as  the 
conditions  governing  the  case  will  allow. 

EFFECTIVE  BOTTOM  VELOCITIES. 

£  assume  that  to  scour  such  material  as  composes  the  bed  of  the  pro- 
pose<l  channel  and  of  the  bar,  sea-sand  mixed  with  gravel,  there  is  re- 
quired a  velocity  of  the  water  in  the  channel  close  to  the  bed.  (the  bot- 
tom velocity)  of  at  least  1.25  feet  per  second.  The  authorities  differ  in 
respect  of  the  velocity  required  in  a  case  like  the  present,  as  will  be 
seen  from  the  following  statements,  in  which  the  velocities  are  in  feet 
per  second,  and,  unless  otherwise  stated,  bottom  velocities. 

Dubuve  is  variously  quoted  by  different  authors,  but  in  his  table  of 
experiments  he  gives  the  following  velocities  as  required  to  move  vari- 
ous substances :  Sand  of  the  size  of  anise  seed,  .5;  coarse  yellow  sand, 
1 ;  Seine  gravel  of  the  size  of  peas  and  little  beans,  .67  and  1.46,  respect- 
ively; rounded  pebbles,  1  inch  in  diameter,  3;  and  angular  gravel,  the 
size  of  hens'  eggs,  3.75. 

Mr.  Login  (quoted  by  David  Stevenson)  gives  for  sand  as  coarse  as 
linseed,  .67 ;  tine  gravel,  1 ;  and  rounded  pebbles  1  inch  in  diameter,  2. 

Weisbach  says  that  in  canals  a  mean  velocity  of  1.25  is  required  to 
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prevent  saudy  deposits,  and  that  in  case  of  a  sandy  bottom  the  mean 
velocity  should  not  exceed  1. 

Debauve  states  that  sand  is  moved  with  a  velocity  of  1. 

Other  anthors,  instead  of  stating  the  bottom  velocities  required  to 
*Mitt,"  "jnst  lift,''  and  "move"  various  substances  on  the  bedsof  streams 
and  canals,  give  what  are  termed  "safe  velocities,"  that  is,  velocities  of 
the  water  under  which  different  materials  are  not  moved  and  the  bed  re- 
mains stable.  In  the  hydraulic  tables  of  Kutter  we  find  that  a  saudy 
bottom  is  stable  under  a  velocity  of  1 ;  that  a  gravelly  bottom  is  stable 
under  a  velocity^  of  2,  and  that  pebbles  are  not  moved  with  a  velocity  of  3. 

JDes  Ingenieurs  Taschenbuch  (Hiitte)  states  that  1  is  a  safe  velocity  for 
a  sandy  bottom  and  2  for  a  gravelly  bottom. 

Morin  gives  1  as  a  safe  velocity  in  case  of  sand. 

Mr.  Login,  after  much  experience  in  the  construction  of  canals  of  In- 
dia, states  that  deposits  take  place  with  velocities  far  in  excess  of  those 
which  we  find  in  Dubuat's  work. 

At  Oakland  Harbor^  Califomia^  Colonel  Mendell  at  my  request  meas- 
ured the  velocity  of  the  ebb  in  the  deepest  part  of  the  channel  between 
the  jetties,  where  there  were  reported  to  be  deposits  of  sand  which  the 
current  failed  to  remove.  The  tide  was  about  one-half  ebb,  and  the 
depth  of  water  was  about  14  feet  at  mean  low  water.  The  surface  ve- 
locity was  3.64  feet  per  second,  and  the  mean  velocity  as  found  by  a 
pole  loaded  so  as  to  take  an  upright  position  was  2.92  feet.  The  bot- 
tom velocity  was  therefore  about  2.20  feet  per  second.  The  sand,  of 
which  he  sent  me  a  sample,  is  very  fine.  It  should  be  remarked  in  this 
case  that  the  sand  in  the  Oakland  Channel  is  washed  from  the  banks 
by  the  swash  of  passing  steamers.  It  may  be,  therefore,  that  the  daily 
supply  is  greater  than  the  current  can  fairly  be  expected  to  remove. 

At  Nantucket^  on  a  line  parallel  to  and  about  150  feet  east  of  the 
western  jetty,  the  ebb  surface  velocities  from  1,000  to  3,500  feet  out 
from  shore  are  now  from  1.33  to  more  than  2  feet  per  second,  and  yet  no 
appreciable  wear  of  the  bottom  takes  place.  I  therefore  assume  that 
the  bottom  velocity  required  to  scour  the  material  at  Nantucket  is,  at 
least,  1.25  feet  per  second,  and  in  the  calculations  to  be  made  for  the 
width  of  the  jetty  channel  I  shall  adopt  this  for  the  mean  of  the  bottom 
velocities  in  the  channel  during  each  entire  average  ebb,  under  the  sup- 
position that  the  bottom  velocities  will  be  equal  to  and  exceed  this  ve- 
locity during  about  two-thirds  of  the  ebb,  and  that  no  scour  is  to  be  ex- 
pected during  the  remainder  of  the  ebb. 

MAXIMUM  VELOCITY  OF  THE   CURRENT  IN  MIDCHANNEL. 

Let  1.25  feet  per  second  be  the  mean  bottom  velocity  of  the  water 
passing  through  any  section  of  the  jetty  channel  during  an  entire  tide, 
then  1.25  -r-  .75  =  1.66J  feet  per  second  and  l.C6f  x  1.57  =  2.62  feet 
per  second,  will  be  approximatively  the  corresponding  mean  and  maxi- 
mum velocities  of  the  whole  section  during  an  entire  tide,  respectively, 
and,  denoting  by  x  the  greatest  surface  velocity  in  the  middle  of  the 
channel  at  tlje  time  of  this  maximum  velocity  of  the  whole  section,  we 
have  by  Prooy's  formula : 

2.62^_  x  +  7.71 
X   ■"X+ 10.28 

or  X  ==  3.2  feet  per  second  (about).  This  is  at  the  rate  of  about  2  miles 
per  hour,  and  it  is  not  likely  to  prove  at  all  inconvenient  to  navigation. 
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It  is  evident  that  in  order  to  produce  a  deep  channel  by  tidal  forces 
alone  the  contraction  of  the  water-way  from  one  end  to  the  other — that 
is,  from  the  pocket  of  deep  water  before  referred  to,  to  the  outside  of 
the  bar  or  shoal — must  besuch  as  to  produce  a  scouring  velocity  through- 
out the  entire  length  of  the  channel. 

Assuming  for  the  desired  navigable  depth  of  channel  the  same  as  the 
depth  of  the  deeper  part  of  the  harbor  inside,  15  feet  at  mean  low  water, 
the  low-watei  mean  depth  of  the  channel  will  be  about  15  x  f ,  or  llj 
feet,  and  the  half-tide  mean  depth  12f  feet.  The  average  contents  of 
the  tidal  prism  above  the  mouth  of  the  harbor  is  529,050,157  cubic  feet, 
and  assuming  that  one-tenth,  or  52,905,015  cubic  feet,  will  be  lost  by 
leakage  through  the  jetties,  there  would  remain  476,145,142  cubic  feet 
as  the  effective  contents  (effective  for  scour)  of  the  tidal  prism.  (See 
note.) 

The  mean  duration  of  the  ebb-tide  is  five  hours  and  forty -four  minutes, 
or  20,640  seconds.  As  before  stated,  the  mean  velocity  of  the  tidal  cur- 
rent through  any  cross-section  of  the  jetty  channel  during  an  average 
tide  is  to  be  1§  feet  per  second.  Eepresenting  by  Vm  this  mean  velocity 
in  feet  per  second,  Q  the  contents  of  the  effective  tidal  prism  in  cubic 
feet,  t  the  duration  of  the  average  tide  in  seconds,  d  the  depth,  and  W 
the  width  of  the  jetty  channel  in  feet,  we  have 

txYnixd 
and  substituting  the  above  values  we  have 

corresponding  to  a  width  of  1,092  feet  between  interior  crests  of  the 
jetties,  in  case  the  entire  channel  from  the  pocket  of  deep  water  outside 
the  present  mouth  of  the  harbor  to  the  outside  of  the  bar  is  to  be  ex- 
cavated by  tidal  scour  alone.  The  eastern  jetty  in  this  case,  I  would 
propose  to  start  from  the  southernmost  of  the  three  short  spurs  which 
are  on  the  extreme  western  point  of  Goatue,  and  carry  it  thence  on  a 
line  running  southwesterly  until  it  would  intersect  a  line  parallel  to  and 
about  1,500  feet  from  the  beach  west  of  Brant  Point;  thence  along  this 
line  and  a  tangent  curve  drawn  with  a  radius  of  1,500  feet  connecting 
this  portion  of  the  ietty  with  the  main  portion,  which  would  be  parallel 
to  and  1,092  feet  from  the  western  jetty.  This  position  of  the  jetty  and 
the  corresponding  position  of  the  channel  are  shown  on  the  accompany- 
ing drawing,  marked  A,  which  also  shows  the  position  of  a  half-tide 
training-wall,  by  means  of  which,  the  eastern-jetty  being  in  this  posi- 

NoTB. — In  regard  to  tbe  allowance  for  loss  of  water  by  leakage  through  the  Jettieo. 
it  will  have  been  observed  in  the  description  of  the  western  jetty  that  the  width  of 
its  inner  portion  at  the  mean  low-water  line  is  only  10  feet,  and  of  its  outer  portion 
only  14  feet.  On  account  of  the  size  of  the  riprap  stones  it  is  found  difficult  to  build 
with  a  less  width  at  top  tlian  4  feet,  and  1  propose  that  the  eastern  jetty  shall  have  a 
width  at  the  low-water  line  of  14  feet  throughout.  The  widths  or  the  jetties  being 
so  Binall  and  the  interstices  large,  a  large  amount  of  water  will  pass  through  theiOy 
and  there  will  be  a  corresponding  loss  of  head  of  the  water  inside,  which  will  reduce 
the  velocities  of  the  currents  through  the  mouth  of  the  jetty  channel.  At  the  mouth 
of  the  Mississippi  it  was  estimated  that  from  30  to  40  per  cent,  of  the  water  passing 
through  South  Pass  was  lost  by  leakage  through  and  over  the  jetties. 
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tioD,  I  woald  propose  to  regalate  the  channel  in  the  angle  between  the 
western  jetty  and  the  shore  east  of  the  western  jetty. 

The  alternative  and  in  my  judgment  the  better  location  of  the  east- 
em  jetty  which  I  propose  for  adoption,  is  shown  on  the  accompanying 
drawing  marked  B.  The  entire  tidal  prism  in  this  case  contains 
592,150,657  cubic  feet  or  63,100,500  cubic  feet  more  than  the  other,  and 
it  is  considered  that  this  increase  of  tidal  prism  is  of  especial  impor- 
tance, in  view  of  the  anticipated  loss  of  water  through  the  jetties,  which 
loss  would  have  to  be  borne  by  the  tidal  prism  above  the  mouth  of 
the  harbor  alone,  in  case  the  jetty  should  be  built  on  the  inner  location. 
Allowing  10  per  cent,  loss  by  leakage,  as  before,  we  have  for  the  effect- 
ive contents  of  the  tidal  prism  above  the  outer  location  of  the  jetty 
632,935,592  cubic  feet,  and  assuming  the  same  formula  and  the  other 
quantities  as  before,  we  have 

corresponding  to  a  width  of  l,222feet  between  theinteriorcrestsof  the  jet- 
ties. The  eastern  jetty  in  this  case  I  propose  to  start  at  a  point  on  the 
beach  of  Goatue,  about  750  feet  southwesterly  from  Triangulation  Station 
No.  35,  and  to  carry  it  thence  in  a  northwesterly  direction  on  a  line  which,  if 
prolonged,  would  intersect  the  line  of  the  western  jetty  about  5,780  feet 
from  its  extreme  inner  end,  and  on  a  tangent  curve  drawn  with  a  radius  of 
1,000  feet,  connecting  this  portion  of  the  jetty  with  the  portion  which  will 
he  parallel  to  the  western  jetty,  and  1 ,222  feet  from  it.  I  give  the  parallel 
portions  of  the  jetties  a  length  of  1,500  feet  in  order  to  provide  that  the 
ebb  shall  issue  square  out  from  the  month  of  the  jetty  channel,  and  not 
obliquely.  In  case  the  eastern  jetty  is  built  on  the  outer  location,  re- 
sort must  be  had  to  dredging  between  the  deep  water  at  the  mouth  of 
the  harbor  and  the  inner  end  of  that  part  of  the  length  of  the  channel 
which  will  be  excavated  by  scour.  This  point  will  probably  be  not  far 
inside  the  inner  ends  of  the  parallel  parts  of  the  jetties.  It  is  proposed 
to  make  the  width  of  the  dre4lged  channel  in  the  tirst  instance  300  feet, 
and  the  depth  12  feet  at  mean  low  water,  and  to  increase  the  width  and 
depth  as  necessity  requires. 

HEIGHT  OP  THE  EASTERN  JETTY. 

I  submit  the  following  considerations  concerning  the  height  of  the 
eastern  jetty: 

(1)  If  the  inner  part  of  the  jetty  be  built  only  to  a  low  level,  say  to 
half-tide,  it  is  almost  certain  that  in  a  very  abort  time,  probably 
within  a  few  months,  the  sand  would  bank  up  on  the  outside  to  the  top, 
and  would  then  commence  to  be  carried  over  the  jetty  at  half-tide 
of  every  flood.  This  sand  would  soon  encroach  upon  the  channel  and 
crowd  it  over  toward  the  shore  at  and  to  the  westwartl  of  Brant  Point, 
as  is  now  the  case,  and  it  would  be  likely  to  form  shoals  in  the  channel 
farther  down,  making  it  tortuous  and  difficult  of  navigation.  It  is  proper 
here  to  note  the  fact  that,  standing  after  a  storm  on  the  end  of  one  of 
the  short  spurs  which  run  out  from  Ooatue,  the  water  there  being  3  or 
4  feet  deep  and  otherwise  clear,  and  not  agitated  by  waves  at  that  place, 
I  have  seen  it  literally  "alive'^  with  sand  nearly  to  the  surface  during 
the  higher  velocities  of  the  flood,  which  are  there  about  3  feet  per  second. 

(2)  Outgoing  currents  neither  containing  nor  dragging  along  solid 
matter  from  above  would  have  much  greater  scouring  power,  and  would 
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be  much  better  able  to  keep  down  the  bar  at  the  month  of  the  jetties 
which  the  waves  will  tend  to  re-form  during  every  on-shore  wind  than  if 
the  water  should  arrive  at  the  bar  already  loaded,  perhaps  to  saturation, 
with  sand  carried  in  over  the  low  part  of  the  jetty.  In  other  words,  it 
is  desirable  to  retain  the  full  working  power  of  the  ebbing  current  in 
respect  of  scour  rather  than  to  incur  the  risk  of  giving  it  an  unnecessary 
duty. 

^3)  It  ai)pears  to  me  that  another  objection  to  any  i>art  of  the  jetty 
being  low  would  be  the  resulting  comi)aratively  short  duration  of  the 
higher  velocities  of  the  ebb  which  are  required  to  produce  scour.  If 
the  ebb  tide  should  run  freely  over  the  low  ])art  of  the  jetty  until  half 
ebb,  the  duration  of  ebbing  scour  in  the  channel  and  on  the  bar,  which 
at  the  best  would  be  only  a  part  of  the  ebb,  would  be  reduced  about 
one-half. 

(4)  Another  objection,  but  one  which  could  be  obviated  by  an  in- 
creased expenditure,  would  be  the  lifting  and  dragging  from  their  places 
of  the  riprap  stones  forming  the  upper  part  of  the  jetty,  by  ice.  During 
a  part  of  every  winter  large  iBelds  of  ice  drift  across  Nantucket  Sound 
from  the  north  shore  and  blockade  the  harbor,  sometimes  to  such  a  de- 
gree that  the  mail  steamer  cannot  get  in  or  out  for  weeks.  Should  the 
ice  be  run  over  the  top  of  the  jetty  by  the  tides,  instead  of  being  stopped 
by  the  jetty,  which  latter  would  be  the  case  with  a  jetty  rising  above 
high  water,  the  upper  portion  of  the  jetty,  in  order  to  prevent  its  being 
degraded  every  winter,  would  have  to.  be  constructed  in  a  compact 
manner  with  very  heavy  stones. 

(5)  If  we  have  a  width  of  channel  between  the  jetties  that  I  pro- 
pose, and  we  obtain  the  anticipated  depth,  I  think  there  will  be  no 
danger  that  the  rise  and  fall  of  the  tide  in  the  tidal  basin  within  the 
harbor  entrance  will  not  be  as  great  as  is  now  produced  by  the  wide 
but  shallow  stream  which  crosses  the  outside  flats.  For  the  foregoing^ 
reasons  I  am  of  the  opinion  that  the  eastern  jetty  should  be  built 
throughout  to  the  height  of  the  western  jetty,  that  is  to  6  feet  above 
mean  low  water,  or  2  feet  above  mean  high  water. 

ADVANTAGES  OF  LOCATING  THE  EASTERN  JETTY  IN  THE  OUTER  POSI- 
TION, AND  EXCAVATING  A  PORTION  OF  THE  CHANNEL  BY  DREDG- 
ING. 

(1)  It  would  enable  vessels  of  at  least  12  feet  draught  (and  it  is  esti- 
mated that  more  than  one-half  of  the  30,000  vessels  that  pass  annually 
through  Nantucket  Sound  are  of  this  draught  and  less)  to  make  use  of 
Nantucket  Harbor  as  a  harbor  of  refuge  within  one  year  after  GongresB 
appropriates  the  money  for  the  completion  of  the  works.  In  the  other 
case,  for  the  reasons  already  stated,  the  excavation  by  scour  of  the 
entire  length  of  channel  in  all  probability  would  not  be  accomplished 
within  such  reasonable  time  as  would  be  satisfactory  to  Congress  and 
the  commerce  to  be  benefited. 

(2)  It  would  be  an  advantage  that  the  large  amount  of  sand  and 
gravel  excavated  by  dredging  would  be  carried  at  least  a  mile  outside 
the  channel  mouth  instead  of  being  deposited  at  the  mouth  of  the  chan- 
nel by  scour. 

(3)  The  advantage  before  referred  to,  viz,  the  increase  of  tidal  prism 
to  compensate  for  the  loss  of  water  by  leakage  through  the  jetties. 

(4)  The  tidal  prism  being  greater,  the  jetty  channel  can  be  130  feet 
wider  than  in  the  other  case.  For  these  reasons  it  seems  to  me  that  the 
plan  shown  on  the  drawing  marked  B,  which  contemplates  that  a  per- 
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lion  of  the  chanoel  shall  be  exeavateil  b3'  dredging,  promises  more  sat- 
isfactory results  than  one  in  which  the  work  would  be  done  by  tidal 
scour  alone. 

In  conclusion,  I  desire  to  state  that  a  result  of  my  year's  study  of 
this  problem  is  my  belief  that  the  result  of  the  application  of  the  jetty 
system  at  Nantucket  Harbor  will  justify  the  wisdom  of  my  predecessor 
in  recommending  it. 

ESTIMATES. 

BSTIMATiSD  COST  OF  COMPLETING  THE  WORKS  IN  CASE  THE  INNER  LOCATION  Or  THE 
EASTERN  JETTY  BE  ADOPTED. 

Hie  western  jettif, — Of  this  jetty  there  remains  to  be  completed  2,840  ruuning 
feet,  reqairiDg  an  average  of  13.8  tons  of  riprap  (about)  per  running  foot, 
39,236  tons  in  aU,  the  estimated  cost  of  which  is  $2.20  per  ton $86, 319 

The  eastern  jeitg, — The  length  of  this  jetty  in  this  location  is  9,200  feet.  It 
would  require  an  average  of  8.5  tons  of  riprap  (about)  per  running  foot, 
78,554  tons  in  all,  the  estimated  cost  of  which  is  $2.20  per  ton 172, 818 

The  training  wall, — The  length  of  this  wall  would  be  2,750  feet.  It  would  re- 
quire an  average  of  1.2  tons  of  riprap  (about)  per  running  foot,  2,366  tons 
in  all,  the  estimated  cost  of  which  is  $2.20  per  ton 7, 403 

266.540 
Add  10  percent,  for  contingencies 26,654 

Estimated  fotal  amount  required  to  finish  the  work 293, 194 

Deduct  the  amount  approprated  by  act  of  July  5, 1884 10, 000 

Amount  required  to  be  appropriated 283,194 

ESTIMATED    COST    OF    COMPLETING  THE  WORKS    IN    CASE  THE  OUTER   LOCATION  OV 
THE  EASTERN  JETTY  BE  ADOPTED. 

The  western  jetty, — The  cost  of  completing  this  jetty  would  be  the  same  as  in 
the  other  case $86,319 

The  eastern  jetty, — The  length  of  the  jetty  in  this  location  would  be  6,825 
feet.  It  would  require  an  average  of  H.4  tons  of  riprap  (about)  per  running 
foot,  57,750  tons  in  all,  the  estimated  cost  of  which  is  $2.20  per  ton 127, 050 

Dredging  292,000  cubic  yards  ai  an  estimated  cost  of  20  cents  per  cubic  yard.    58, 400 

271,769 
Add  10  per  cent,  for  contingencies 27, 176 

Estimated  total  amount  required  to  finish  the  work 298, 945 

Deduct  amount  appropriated  by  act  of  July  5,  1884 10, 000 

Amount  required  to  be  appropriated 288,945 

It  will  be  observed  that  the  total  cost  of  the  work  from  the  beginning 
will  be  more  than  was  estimated  by  the  late  General  Warren.  This  is 
mainly  accounted  for  by  the  fact  that  by  reason  of  the  prevalence  of 
storms  at  the  island  and  rough  water  on  the  bar  it  has  been  found  that 
the  placing  of  the  stone  in  the  jetty  is  often  hazardous  to  the  vessels 
delivering  it,  and  that  for  this  reason  the  riprap  has  cost,  under  the  dif- 
ferent contracts,  $1.87,  $2.33,  $2.37,  $2.47,  $2.57,  and  $2.20  i>er  ton, 
instead  of  $1.75  per  ton,  which  was  the  estimated  cost;  and  also  by 
the  fact  that  the  original  estimate  was  for  the  western  jetty  only,  in 
the  hope  that  it  would  sufficiently  concentrate  the  ebb,  with  a  provision 
for  doubling  the  estimate  in  case  another  jetty  should  be  required.  It 
will  have  been  seen,  however,  that  in  one  case  the  eastern  jetty  must 
be  considerably  longer  and  more  expensive  than  the  western  jetty,  and 
that  in  the  other  case  dredging  will  be  necessary,  neither  of  which  was 
contemplated  in  the  original  estimate. 
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PROJECT  FOR  THE  EXPENDITURE  OF  THE  $10,000  APPROPRIATED 
BY  ACT  OP  CONGRESS  OP  JULY  6,  1884. 

The-outer  location  of  the  eastern  jetty,  unlike  the  one  that  woald  be 
necessary  in  case  we  should  rely  on  tidal  scour  alone  to  excavate  the 
channel,  does  not  cross  the  present  route  of  vessels  passing  to  and  from 
the  harbor.  We  need  not,  then,  wait  for  the  large  appropriation  that 
would  be  necessary  in  the  latter  case,  and  mentioned  in  my  last  Annual 
Beport.  Even  with  the  small  appropriation  now  available  considerable 
progress  could  be  made,  and  it  is  recommended  that  the  construction 
of  the  eastern  jetty  be  commenced  and  carried  out  as  rapidly  as  the 
appropriations  will  admit,  until  it  becomes  parallel  to  the  line  of  the 
western  jetty,  and  that  both  jetties  be  then  carried  out  together.  It  is 
proposed,  therefore,  with  the  $10,000  appropriated  by  the  act  of  July  5, 
1884,  to  commence  the  construction  of  the  eastern  jetty  at  the  point 
on  Ooatue  Beach  indicated  on  the  drawing  marked  B,  and  to  carry  it 
out  on  the  location  shown  on  that  drawing  as  far  as  the  funds  will 
carry  it ;  the  work  to  be  done  by  contract,  after  advertisement  in  the 
usual  manner,  except  the  portion  out  to  about  low  water,  which  should 
be  built  of  crib- work,  filled  in  with  small  stones  obtained  on  the  island, 
as  was  done  at  the  inner  end  of  the  western  jetty.  This  latter  part  of 
the  work  can  be  done  better  and  more  economically  and  advantageonslj 
by  purchase  of  material  and  the  hire  of  labor  in  the  open  market. 

DBAWINQS. 

The  following  drawings  accompany  this  project : 

A  plat,  marked  A,  Bhowing  the  proposed  location  of  the  eastern  jetty  in  case  the 
channel  is  to  be  excavated  bj^  tidal  scour  alone. 

A  plat,  marked  B,  showing  the  proposed  location  of  the  eastern  Jetty  in  case  the 
channel  is  to  be  excavated  partly  by  tidal  scour  and  partly  by  dredging. 

A  plat  of  Nantucket  Harbor  and  exterior  waters. 

Very  respectfully,  your  obedient  servant, 

George  H.  Elliot, 
Lieutenant-  Colonel  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  EngitieerSj  U,  S.  A. 


report  op  the  board  of  engineers. 

Office  op  Board  of  Engineers 

For  Fortifications  and  for 
River  and  Harbor  Improvements,  &o.. 

New  York,  July  17,  1885. 
General:  The  Board  of  Engineers  lias  the  honor  to  acknowledge 
the  receipt  of  your  letter  of  June  16, 1885,  and  of  the  project  of  Lieut. 
Col.  G.  II.  Ellil)t,  Corps  of  Engineers,  for  an  eastern  jetty  at  Nantuoket, 
Mass.,  dated  June  6,  1885. 

(1)  The  project  is  referred  to  the  Board  "  for  reportof  its  views  upon  the 
future  ])rospcutiou  of  the  adopted  project  for  this  improvement,  as  well 
as  upon  the  location  and  plan  of  an  eastern  jetty.''  The  report  of  the  Board 
of  Engineers  of  August  23,  1880,  which  was  approved  by  the  Chief  of 
Engineers,  approves  the  commencement  of  the  west  jetty  under  the  con 
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dition  that  it  be  stopped  wheu  effective  scour  ceases,  but  does  not  defi- 
nitely fix  the  position  of  the  eastern  jetty.  The  adopted  project  referred 
to  in  the  above  indorsement  is,  therefore,  understood  to  be  the  project 
for  the  west  jetty.  Since  experience  has  shown  that  improvement  can- 
not be  obtained  from  the  west  jetty  alone,  the  Board  deems  the  suspen- 
sion of  work  on  it  proper  for  the  present,  and  that  if  the  work  be  con- 
tinued an  eastern  jetty  should  now  be  began. 

(2)  Before  discussing  the  position  of  this  jetty  some  data  from  the 
reports  of  Lieutenant-Oolonel  Elliot  and  General  Warren  may  be  re- 
capitulated. 

The  area  of  ^N^antucket  Harbor  having  a  depth  at  low  water  greater 
than  9  feet  is  750  acres,  and  greater  than  12  feet  is  48  acres. 

The  mean  rise  and  fall  of  tide  is  3.07  feet,  the  tidal  prism  is  529,000,000 
cubic  feet,  the  cross-section  at  the  throat  of  the  harbor,  which  is  2,200 
feet  wide,  is  24,500  square  feet,  giving  an  average  discharge  during  the 
whole  of  a  flood  or  of  an  ebb  of  25,000  cubic  feet  per  second,  with  an 
average  velocity  of  1  foot  per  second.  In  the  throat  of  the  harbor  lies 
a  shoal  970  feet  wide,  having  less  than  6  feet  on  it  at  low  water,  and 
with  a  channel  in  its  Brant  Point  side  having  maximum  depths  of  33 
feet,  and  another  on  the  Goatue  Point  side  with  a  maximum  depth  of  12 
feet.  The  maximum  observed  bottom  velocities  in  the  Brant  Point 
channel  are  2.1  feet ;  but  as  this  channel  is  practically  a  concave  bend, 
and  as  '^  swirls  and  eddies"  were  observed,  it  is  not  to  be  assumed  that 
the  observed  velocity  would  maintain  so  great  depths  elsewhere.  Indeed 
if  a  curved  section  1,400  feet  west  of  the  throat  of  the  harbor  be  taken 
from  Brant  Point  to  the  6-foot  curve,  nearly  the  same  mass  of  water 
passes  through  a  section  but  little  larger,  and  hence  with  mean  veloci- 
ties but  little  less,  but  it  maintains  depths  of  but  16  feet.  The  maximum 
of  the  mean  velocities  here  apparently  does  not  exceed  about  2  feet. 

Lieutenant-Golonel  Elliot  adopts  average  velocities  during  the  whole 
of  a  tide  of  1.67  feet  per  second  as  adequate  to  scour  out  a  deep  channel. 
This  would  give  maximum  mean  velocities  of  about  3  feet,  which  should 
be  large  enough ;  but  it  will  be  well  to  watch  carefully  the  results  pro- 
duced by  the  work  during  its  construction,  reserving  the  power  of  in- 
creasing or  diminishing  the  channel  section  rather  than  to  trust  to 
estimates  of  velocities  made  in  advance. 

The  distance  from  the  15foot  curve  under  Brant's  Point  to  the  15-foot 
carve  outside  of  the  bar  is  about  6,800  feet,  and  the  navigable  depth 
over  this  bar  has  in  many  years  varied  little  from  6  feet  at  low  water. 

West  of  the  harbor  entrance  a  jetty  of  stone  3,955  feet  long  has  been 
carried  out  at  right  angles  to  Brant's  Point.  It  has  produced  no  sensible 
effect  in  improving  navigation,  and  an  eastern  jetty  should  now  be  be- 
gun. General  Warren's  report  contemplated  an  ultimate  navigable 
depth  between  the  jetties  of  12  or  14  feet;  Lieutenant-Oolonel  Elliot  as- 
sumes a  depth  of  15  feet. 

(3)  Lieutenant- Colonel  Elliot  submits  two  projects  for  an  eastern 
jetty,  shown  on  tracings  marked  ^<  Plat  A"  and  ^<  Plat  B."  Plat  A  shows 
a  Jetty  which  with  Brant's  Point  and  the  west  jetty  limits  a  channel 
varying  generally  from  about  1,600  to  1,092  feet  in  width. 

Near  the  shore  end  of  the  west  jetty  a  training-wall  is  proposed,  to 
limit  the  otherwise  great  width  here  between  the  jetties.  This  project 
depends  mainly  on  tidal  scour  for  obtaining  the  needed  depths. 

Plat  B  shows  an  eastern  jetty,  which  is  parallel  to  the  prolongation 
of  the  western  jetty  at  its  outer  end  for  about  1,500  feet  and  1.222  feet 
from  it,  then  runs  direct  to  Goatue  Point.  As  this,  except  at  the  outer 
37  K 


Digitized  by 


Google 


578         REPORT   OF   THE    CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

end,  gives  little  contraction  to  the  water-way,  dredging  is  to  be  used  to 
procure  a  channel.  Plan  A  takes  the  eastern  jetty  across  the  present 
channel,  and  so  would  require  the  dredging  of  a  new  channel  before  this 
portion  could  be  built,  and  to  obtain  contraction  the  jetty  is  placed  in 
deeper  water  than  that  of  Plat  B.  The  estimated  cost  of  completing  the 
two  jetties,  including  dredging  to  12  feet  for  the  second  plan,  is  about 
the  same,  or  about  $280,000. 

Plan  B  gives  a  wide  water-way,  except  at  the  outer  ends  of  the  jetties, 
and  requires  much  dredging.  Even  with  the  aid  of  a  dredged  channel, 
since  the  water- wa\^  would  be  in  places  over  4,000  feet  in  width,  the 
Board  does  not  feel  certain  that  the  dredged  channel  would  be  unchang- 
ing in  position  and  permanent  in  form.  While  adopting  the  second  of 
Lieutenant-Colonel  Elliot's  plans,  it  proposes  some  modifications.  It 
prefers  a  site  intermediate  between  the  two,  in  the  expectation  that 
somewhat  greater  certainty  in  the  permanence  of  a  dredged  channel  will 
result,  and,  by  a  greater  contraction  over  greater  lengths  than  is  given 
by  Plan  B,  that  less  dredging  will  be  necessary.  Such  a  location  is 
shown  by  the  broken  red  line  O  D  E  on  Plat  A,  returned  herewith.  The 
interval  between  the  outer  ends  of  the  jetties  is  only  to  be  definitely 
fixed  when  construction  of  that  part  begins.  ♦ 

(4)  The  prolongation  of  the  present  west  jetty  strikes  the  15-foot  curve 
at  an  angle  of  about  46  degrees.  By  giving  the  prolongation  curvature 
to  the  westward,  as  shown  by  the  broken  red  line  F  G  on  Plat  A,  this 
jetty  will  meet  the  15-foot  curve  more  nearly  at  right  angles,  will  en- 
able this  jetty  to  be  shortened  1,000  feet,  and,  if  from  advance  of  shore- 
line the  jetties  should  in  future  need  prolongation,  this  prolongation 
would  be  less  if  the  jetties  are  perpendicular  to  the  curves  of  equal  depth 
than  if  oblique  to  them. 

(5)  Of  the  water  which  passes  through  the  throat  of  the  harbor,  a  large 
quantity  will  be  lost  by  escape  through  the  jetties  before  it  reaches 
their  outer  ends.  Near  the  shore  the  west  jetty  is  exceedingly  open. 
Later  work  by  Lieutenant-Colonel  Elliot  is  more  compact;  but  in  the 
opinion  of  the  Board  a  free  use  of  small  material,  down  to  stones  of 
small  size,  should  be  made  in  order  to  render  the  jetties  as  compact  as 
possible.  Besides  retaining  the  water  to  scour  the  bottom  this  com- 
pactness will  have  another  use.  With  jetties  over  a  mile  long  and  tol- 
erably tight  there  would  be  differences  of  level  of  water  on  the  two 
sides  at  times  that  might  amount  to  2  or  3  inches.  Such  heads  would, 
with  large  openings,  give  velocities  through  the  jetties  which  might 
lead  to  considerable  settling.  Even  with  the  jetties  made  as  tight  as 
practicable,  the  Board  fears  the  escape  will  much  exceed  10  percent.,  since 
the  longitudinal  section  of  the  two  jetties  below  mean  tide  will  be  about 
90,000  square  feet.  Even  if  the  voids  were  reduced  so  low  as  one-fifth, 
this  would  leave  a  water  section  through  the  jetties  about  equal  to  that 
of  the  main  channel.  With  the  uncertainty  in  the  amount  of  water 
which  will  be  flowing  at  any  section  of  the  jettied  channel,  it  is  impor- 
tant that  the  proper  widths  between  the  jetties  shall,  as  far  as  possible, 
be  found  by  experience.  In  the  location  submitted  by  the  Board  the 
jetties  at  the  outer  end  are  1,000  feet  apart,  and  3,000  feet  inside  are 
about  1,600  feet  apart.  As  the  jetties  approach  each  other,  it  is  hoped, 
about  the  time  the  works  reach  this  latter  point,  that  experience  will 
indicate  whether  the  outer  width  of  1,000  feet  is  too  great  or  too  small. 
If  the  former,  it  can  be  reduced  by  making  the  prolongation  of  the  west 
jetty  more  nearly  on  the  present  line ;  if  the  latter,  the  opening  can  be 
increased  by  swinging  the  straight  outer  end  of  the  east  jetty  a  little 
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to  the  east,  witb  or  without  correspondiug  motion  in  the  end  of  the  west 
jetty.  The  aggregate  length  of  the  jetties  proposed  by  the  Board  is 
somewhat  less  than  that  of  Plan  £,  and  less  dredging  will  probably  be 
required. 

(6)  As  to  the  height  of  the  eastern  jetty,  it  may  be  said  that  by 
keeping  the  outer  end  of  the  eastern  jetty  at  mean-tide  height  another 
elemeutof  flexibility  is  added  to  the  plan,  and  as  it  allowsau  easier  filling 
of  the  tidal  basin,  the  Board  would  recommend  that  beyond  2,500  feet 
from  Coatue  Point  the  eastern  jetty  be  kept  at  half-tide  height  until 
experience  shows  there  is  too  much  loss  of  stone  by  ice,  or  that  the 
concentration  of  the  escape  over  this  part  of  the  jetty  is  needed  for  scour 
between  the  jetties. 

The  section  used  in  the  recent  parts  of  the  western  jetty  seems  to  have 
sufficient  strength,  and,  with  the  addition  of  finer  material  to  reduce  losa 
of  water  through  the  jetty,  and  the  danger  of  settling  when  effective 
contraction  of  the  water-way  is  obtained,  can  be  used  for  the  eastern 
jetty. 

(7)  Lieutenant-Colonel  Elliot  gives  an  estimate  indicating  that  over 
half  of  the  30,000  vessels  passing  annually  through  Nantucket  Sound 
draw  less  than  12  feet  of  water.  Of  those  drawing  over  3.2  feet,  few  would 
be  able  at  once  to  take  refuge  in  this  harbor  after  the  improvement. 

Respectfully  submitted. 

J.  0.  DuAiOi, 
CoL  of  Engineers  and  Bvt.  Brig,  6en. 

O.  B.  OOMSTOOK, 

Lieut  CoL  of  Engineers  and  Bvt.  Brig,  Oen, 

Brig.  Gen.  John  Newton, 

Chief  of  EngineerSj  U.  8.  A. 


letter  op  the  chief  op  engineers. 

Office  op  the  Chief  of  Engineers, 

Washington,  D.  0.,  July  21,  1886. 
Sir  :  Your  letter  of  the  6th  ultimo,  submitting  report  upon  the  subject 
of  improving  the  harbor  at  Nantucket,  Mass.,  and  also  project  for  the  ap- 
plication of  the  appropriation  of  $10,000  made  by  the  river  and  harbor  act 
of  July  6, 1884,  for  continuing»itsimprovement,  wasduly  received,  and  re- 
ferred to  the  Board  of  Engineers  for  Fortifications  and  Eiver  and  Harbor 
Improvements,  who  have  returned  it  with  a  report,  of  which  the  inclosed 
copy  is  furnished  for  your  information  and  guidance.  The  views  of  the 
Board  are  concurred  in  by  the  Acting  Chief  of  Engineers. 

The  map  accompanying  your  report,  marked  Plat  A,  with  the  modifi- 
cation proposed  by  the  Board  marked  thereon,  is  herewith  returned,  and 
should,  after  such  record  as  may  be  necessary  has  been  taken,  be  re- 
turned to  this  ofBce. 

By  command  of  the  Acting  Chief  of  Engineers. 
Very  respectfully,  your  obedient  servant, 

H.  Mi  Adams, 

Captain  of  Engineers. 
lAeut  Col.  Oeobge  H.  Elliot, 

Corps  of  Engineers. 
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C3. 

IMPROVEMENT  OF  WOOD^S  HOLL  AND  HARBOR  OF  REFUGE  AT  WOOD'S 
HOLL,  MASSACHUSETTS. 

The  name  *'  Wood's  Holl"  is  applied  to  a  strait  connecting  the  waters 
of  Buzzard's  Bay  and  Vineyard  Sonud,  and  also  to  a  harbor  situated  on 
the  strait.  This  harbor  is  divided  into  Great  Harbor  and  Little  Har- 
bor.   The  mean  rise  and  fall  of  the  tide  is  about  2  feet. 

ORIGINAL  CONDITION. 

Before  the  commencement  of  the  improvement  the  channel  of  the 
strait,  which  was  obstructed  by  bowlders  that  covered  the  bottom,  was 
very  narrow  and  crooked,  and  the  tidal  currents  were  from  4  to  5  miles 
an  hour.  Even  with  steam  only  small  vessels  of  about  8  tons  draught 
could  pass  it  at  all  times,  and  for  them  it  was  dangerous.  In  Little 
Harbor  there  was  a  bar  which  obstructed  the  approach  to  the  wharf 
of  the  United  States  Light-House  Establishment,  and  on  which  there 
was  but  7J  feet  at  mean  low  water,  or  5J  feet  at  extreme  low  water. 

PLANS  OP  IMPROVEMENT. 

In  1853  and  1864  $2,482.76  was  expended  in  the  construction  of  a 
breakwater  on  the  northern  side  of  Great  Harbor,  to  close  a  passage 
through  which  water  passed  in  storms  between  it  and  Buzzard's  Bay. 
The  amount  was  insufficient  for  the  work,  and  the  remainder  of  the  cost 
was  borne  by  private  parties.  In  the  years  1879  and  188  L  there  was 
expended  $14,094.26  in  cutting  a  channel  through  the  bar  into  Little 
Harbor,  130  feet  wide  and  10  feet  deep  at  mean  low  water,  and  in  widen- 
ing and  deepening  the  strait  into  Buzzard's  Bay. 

The  present  approved  project  consists  in  the  construction  of  retain- 
ing-walls,  a  hollow  pier,  and  wharves  for  the  use  of  the  United  States 
Fish  Commission,and  to  serve  also  as  a  coaling  station  for  the  revenae- 
marine  and  other  branches  of  the  public  service,  and  as  a  harbor  of  ref- 
uge. A  plat  of  Great  Harbor,  containing  a  plan  of  the  works  in 
progress,  was  published  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1884,  page  598. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1884. 

The  amount  expended  on  the  project  un*der  which  we  are  now  work- 
ing, at  the  close  of  the  fiscal  year  ending  June  30, 1884,  including  liabili- 
ties outstanding  at  that  date,  was  $36,817.82,  and  the  result  was  the 
completion  of  all  the  retaining- walls  and  the  excavation  of  the  trenches 
for  the  pier- walls.  The  riprap  foundation  of  the  east  pier- wall  had  been 
wholly,  and  that  of  the  south  pier-wall  nearly  completed.  About  one- 
fourth  of  the  masonry  of  the  east  pier* wall  had  been  completed,  and 
the  masonry  of  the  south  pier-wall  had  been  commenced. 

OPERATIONS  DUBINa  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  work  was  in  progress  nnder 
the  contract  with  Isaac  A.  Sylvester,  of  Atlantic,  Mass.,  for  building 
the  retaining  and  pier  walls,  which  was  described  in  the  last  Annual  B^ 
port.  With  the  approval  of  the  Chief  of  Engineers,  the  time  of  coai- 
pleting  this  contract  was  extended  to  October  1, 1884,  and  the  amount 
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of  work  to  be  done  by  the  contractor  at  the  contract  prices  was  made 
to  include  the  stone- work  of  the  pier  that  remained  after  the  amount  of 
work  covered  by  the  contract  was  completed,  it  being  considered  that  a 
new  advertisement,  printing  of  specifications,  and  letting  of  contract  for 
this  small  amount  of  work  could  not  be  made  without  injury  to  the 
public  interest.  The  amount  of  work  done  during  the  year  under  this 
contract  and  its  extension  was  548.32  tons  of  riprap  laid  in  the  founda- 
tions, and  1,906.93  cubic  yards  of  granite  masonry  laid  in  the  retain- 
ing and  pier  walls.  On  the  18th  of  September,  1884,  advertisements 
were  issued  for  proposals  for  a  small  quantity  of  riprap  stone  for  pro- 
tecting the  foot  of  the  eastern  retaining-wall,  which  the  extension  of 
the  east  pier-wall  into  deep  water  exposed  to  a  run  of  the  sea.  The  fol- 
lowing proposals  were  received,  and  were  opened  September  24,1884: 


If ames  and  addreases  of  bidden* 


I  Chipatone. 


Per  ten. 

Charlea  H.  Edwards,  Boston,  Mass I  |2  75 

CbarleaE.  Davis,  Falmoaih,  Masa I  3  00 

Isaac  A.  Sylvester,  Nekton,  Mass |  2  97 


Riprap. 


I      Total 
I    for  the 
estimated 
qnantities. 


P&rton.    \ 
$3  2S  I 
8  50  I 
3  97 


$801  00 
803  60 
960  60 


The  contract  was  awarded  to  Charles  H.  Edwards,  the  lowest  bidder, 
for  the  estimated  entire  amount  of  stone  required,  dated  September  24, 
1884,  to  be  commenced  within  ten  days  after  award  of  contract,  and  com- 
pleted iS'ovember  20, 1884,  Work  was  commenced  under  this  contract 
on  October  15,  1884,  and  finished  November  22,  1884.  The  amount  of 
stone  delivered  under  the  contract  was  20  tons  of  chipstone  and  221.25 
tons  of  riprap.  Advertisements  inviting  proposals  for  dredging  in  the 
pier-basin  and  for  berths  for  vessels  at  the  wharves  were  issued  October 
16, 1884.  The  following  proposals  were  received,  and  were  opened  Octo- 
ber 31,  1884 : 


Karnes  and  addresses  of  bidders. 


J.  H.  Feuner,  Jersey  City.  K.J 

AnKtistns  B.  Martin,  Boston,  Mass 

Atlantic  Dredging  Company,  Brooklyn,  K.  Y. 

George  E,  Runy  an,  Boston,  Mass 

Thomaa  Symonds,  Leominster,  Mass 


Price  per 
cabio  yard. 


Cents. 
75 
75 
94 
•7J 
1  20 


Mr.  Symonds  proposed  to  do  the  work  at  70  cents  per  cubic  yard  if  the 
contract  for  excavation  in  Wareham  Harbor  should  be  awarded  to  him ; 
but  his  proposal  for  the  Wareham  work  was  the  highest  received  for 
that  work.  The  lowest  price  having  been  named  by  two  responsible 
bidders  (Mr.  J.  H.  Fenner  and  Mr,  Augustus  B.  Martin),  by  an  agree- 
inent  between*  themselves  and  with  the  approval  of  the  Chief  of  En- 
gineers the  contract  was  awarded  to  Mr.  J.  H.  Fenner,  contract  dated 
l^ovember  18,  1884,  to  be  commenced  within  ten  days  after  signing  con- 
tract, unless  otherwise  agree  ,and  completed  within  forty  clays  from 
date  of  commencing  work.  Work  was  commenced  under  this  contract 
on  November  19,  1884,  and  finished  on  January  2'),  1885.  The  pier- 
basin,  about  270  by  160  feet  in  aiea,  was  dredged  to  the  depth  required, 
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tbe  major  part  to  a  depth  of  10  feet  at  mean  low  water.    Berths  for  the 
public  vessels  were  dredged  to  the  following  depths  at  mean  low  water: 

Feet. 

The  wharf  east  of  the  pier 15 

The  wharf  eouth  of  the  pier 18 

The  wharf  west  of  the  pier /. 18 

The  coal  wharf 15 

The  material  removed  was  7,559.4  cubic  yards  of  dredged  material 
and  58.75  cubic  yards  of  bowlders. 

On  the  5th  of  December,  1884,  advertisements  were  issued  for  pro- 
posals for  constructing  the  coal  wharf,  the  west  wharf,  and  the  croBS 
wharf.  The  following  proposals  were  received,  and  were  opened  Decem- 
ber 26, 1884: 


Kftines  and  addreAses  of  i 
bidden. 


Wm.  H.  Molthrop  k.  Co., 
New  London,  Conn 

Joseph  C.  Terrj,  Fall 
Riyer,  Mass  

John  R  Smith,  Spring- 
field. Mass 

George  H.  Oavanagh,  Bos- 
ton, Mass 

C.  B.  Davis,  Wood's  HoU, 
Mass 

Alex.  Mclnness,  Boston, 
Ma«i 

P.  Sanford  Boss,  Jersey 
City,  K.  J 22  00 


7 
9 
12 
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6 
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II 

I 


$10,907  50 
13,873  01 

14, 057  n 

14.857  00 
17.198  18 
19,9ffl06 
6  i  tUl»^ 


The  contract,  with  the  approval  of  the  Chief  of  Engineers,  ^as 
awarded  to  William  H.  Molthrop  &  Co.,  the  lowest  bidders  for  the  entire 
work;  contract  dated  January  10, 1886,  to  be  commenced  within  twenty 
days  from  signing  contract,  unless  otherwise  agreed,  and  completed 
April  15,  1885. 

The  commencement  of  the  work  under  this  contract  was  delayed  until 
the  28th  of  February,  1885,  on  account  of  ice,  and  of  the  very  cold  and 
severe  weather  which  continued  during  the  months  of  January  and  Feb- 
ruary, and  with  the  approval  of  the  Chief  of  Engineers  tbe  time  of  com- 
pletion of  the  contract  was  extended  to  May  15, 1885.  Work  under  this 
contract  continued  until  May  15,  1885,  when  it  was  completed.  The 
amount  of  work  done  under  the  contract  was  measured  and  paid  for  by 
the  quantities  of  material  in  place,  as  follows: 

White-oak  piles , number..  470 

Hard  pine  timber f6et,B.  M-.  38, S* 

Hard  pine  plank do 19,M5 

Spmce  timber do -  48,  W* 

Spruce  plaulc • do 39,*^ 

Wrought  iron poands..  24,15d 

Wrought-iron  spikes do .  h,^ 

Cast-iron  cleats  and  sheaves do ^HW 
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The  total  area  of  wharfiug  built  was  13,416  sqaare  feet,  and  an  area 
of  1,469  square  feet  was  partially  completed.  A  draw-bridge  was  built 
connecting  the  coal  with  the  west  wharf.  The  areas  of  the  coal  wharf^ 
the  west  wharf,  and  the  cross  wharf  are  4,579,  6,159,  and  4,147  square 
feet,  respectively. 

In  spite  of  the  difficulties  attending  the  early  part  of  their  work  by 
reason  of  ice  and  stormy  weather  and  the  limited  time  allowed  for  its 
completion,  Molthrop  &  Co.  executed  their  contract  faithfully  and  to  my 
entire  satisfaction. 

Mr.  George  Alexander,  from  July  1, 1884,  to  September  1,  1884 ;  Mr. 
Thomas  A.  Churbuck,  from  September  1, 1884,  to  January  30, 1885 ;  ^r. 
B.  Smith  Mowry,  from  February  6, 1885,  to  May  1, 1885  5  and  Mr.  Frank 
I.  Angell,  from  May  1  to  May  15,  1885,  were  local  inspectors  of  the 
work. 

AMOUNT  EXPENDED  AND  PROGRESS  DURING  THE  LAST  FISCAL  YEAR. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30,  1885,  was  $41,023.92.  The  masonry  walls  of  the 
pier- basin  were  completed  ;  the  interior  of  the  pier-basin  and  the  berths 
for  public  vessels  at  the  wharves  were  dredged  to  the  required  depths, 
and  the  coal,  the  west,  and  the  cross  wharves  were  essentially  com- 
pleted. 

OPERATIONS  CONTEMPLATED  FOR    THE  FISCAL  YEAR   ENDING   JUNE 

30,  1886. 

No  appropriation  having  been  made  at  the  last  session  of  Congress, 
DO  work  will  be  done  during  the  next  fiscal  year. 

WORK  REQUIRED  TO  BE  DONE  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  cost  of  the  dredging  required  for  foundations  and  to  provide 
berths  for  vessels  at  the  wharves  exceeded  what  was  anticipated,  and 
for  this  reason  the  wharflng  necessary  for  the  public  vessels  has  not 
been  fully  completed.  There  yet  remain  to  be  constructed  the  south 
and  east  wharves. 

In  addition  to  the  above  there  should  be  removed  a  large  rock  (esti- 
mated at  22  tons)  from  the  strait  of  Wood's  Holl,  which  is  extremely 
dangerous  to  the  steamers  which,  in  summer  especially,  carry  immense 
numbers  of  passengers  daily  to  and  from  Nantucket  and  Martha's  Vine- 
yard. Tbe  channel  is  very  narrow,  and  the  tidal  currents  are  very  rapid 
and  irregular,  so  that  under  the  best  of  circumstances  the  motions  of 
tbe  steamers  are  controlled  with  difficulty,  and  in  foggy  and  thick 
weather  there  is  always  danger  of  an  accident,  which  may  involve  great 
loss  of  life.  It  is  estimated  that  under  competitive  proposals  the  cost 
of  removal  of  the  rock  will  not  exceed  $500.  The  statements  in  the  fol- 
lowing petition  dre  substantially  correct  : 

New  Bedford,  Mass.,  July  14, 1885. 
The  undersigoed  respectfally  represent  that  In  Lone  Rook  Channel,  Wood's  HoU, 
Massachusetts,  there  is  a  rock  that  lies  alongside  of  the  south  bnoy,  to  the  nortii  of 
said  baoy.  It  is  aboat  1.3  feet  long,  estimated  to  weifj^h 22  tons,  and  supposed  to  have 
been  blown  off  of  Lone  Rock  when  the  latter  was  removed.  If  taken  out  it  will  widen 
the  channel  80  feet.  The  channel  at  present  is  90  feet  wide,  and  the  steamers  plying 
those  waters  are  54  feet  across  the  wheel-houses.  The  tide  is  so  strong  at  times  thai 
the  steamers  wiU  take  a  shear  and  cannot  be  kept  from  going  over  this  rock,  on  which 
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there  is  bat  6  feet  of  water  at  low  coarse  of  tides.    The  steamers  draw  7  feet.   Several 
have  struck.    This  rock,  -haviue  blown  oif  from  the  Lone  Rock,  has  sharp  comers  that 
cat  deep.     It  is  a  dangerous  rock. 
Yonr  petitioners  respectfully  ask  that  it  be  removed. 
Signed  by — 

Andrew  6.  Pierce,  manager  Nantncket  Vineyard  steamer ;  Chas.  C.  Smith, 
steamer  Monohansett ;  G.  L.  Daggett,  steamer  Martha's  Vineyard ;  Nathan 
H.  Manter,  steamer  Island  Home ;  C.  E.  Davis,  steamer  Hunter ;  E.  T.  Fisk, 
postmaster;  Walter  O.  Luscombe,  deputy  collector;  B.  J.  Edwards,  Shu- 
bael  W.  Norton,  Isaiah  Spindel,  Chas.  B.  Coombs,  L.  A.  Homes,  £.  £.  Swift, 
H.  C.  Chester. 
To  Geokge  H.  Elliot, 

Lieutenant' Colonel  of  Engineers, 

Wood's  Holl  is  in  the  Barnstable  collection  district.  New  Bedford  in  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  in  the  last  fiscal  year  was,  at  Barn- 
stable, $2,139.69,  and  at  New  Bedford,  |49,'{26.77.  The  nearest  light-house  is  Nobska 
Light.    The  nearest  fortification  is  the  fort  at  Clark's  Point,  New  Bedford,  Mass. 

Money  statement 

July  1,  1884,  amount  available $16,087  92 

Amount  appropriated  by  act  approved  July  5,  1884 25, 000  00 

Repayment 92 

41,088  64 
July  1, 1885,  amount  expended  daring  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1884 $41, 013  85 

July  1,  1885,  outstanding  liabilities 11  59 

41,024  84 


July  1,  1885,  amount  available 64  00 

'  Amount  (estimated )  required  for  completion  of  existing  project 14, 000  00 

Amount  (estimated)  required  for  removal  of  dangerous  rock  in  strait  of 

Wood's  Holl 500  00 

Amountthutcanbeprofitably  expended  in  fiscal  year  ending  June  30,1887     14,500  UO 
Submitted  in  compliance  with  requirements  of  section  2  of  river^  and 
harbor  acts  of  1866  and  1867. 


commrrcial  statistics. 

Pacific  Guano  Company, 

PVood'8  Boll,  Mass,.  July  16,  1886. 
Drak  Sir:  Your  favor  of  the  14th  instant  requesting  a  statement  of  commerce  of 
the  harbor  of  Wood's  Holl  for  the  year  1884  is  at  hand.  The  following  is  as  correct 
an  estimate  as  we  can  make:  There  has  been  received  7,000  tons  coal  by  twenty- 
three  vessels ;  10,75^)  tons  phosphate  rock  by  twelve  vessels;  1,300  tonskainit  by  one 
vessel;  1,700  tons  nitrate  of  soda  by  two  vessels;  2,200  tons  brimstone  by  seven  ves- 
sels; 4,100  tons  fish  scrap  by  2H  vessels ;  1N)0  tons  sulphate  of  potash  and  ammonia, 
&c.,  by  eight  vessels;  550,0iX)  leet  of  lumber  by  five  vessels;  hay,  lime,  brick,  spiles, 
and  wharf  material  by  twenty  vessels;  bags,  barrels,  &c.,  by  twenty  vessels.  There 
has  been  shipped  from  this  port  25,000  tons  fertilizei-s  in  seventy  sailing  vessels,  vary- 
ing in  size  from  100  to  1,200  tons  capacity,  draught  of  water  from  10  to  20  feet ;  2,000 
barrels  of  fresh  fish  by  steamers,  the  Old  Colony  and  New  Bedford  Line  of  steamers 
touching  here  daily,  In  summer  (six  times),  and  three  times  in  winter.  This  is  also  a 
harbor  for  tug-boats  with  barges  and  wrecks.  Fishing  vessels  and  yachts  are  contiu' 
nally  putting  in  for  a  harbor  and  telegraph  communications.  The  number  it  is  im- 
possible to  stat^,  but  iucreases  every  year.  The  Old  Colony  Railroad,  with  its  facilities 
for  transportation,  cuts  off  much  of  the  supply  that  would  otherwise  come  by  water, 
and  as  the  Government  work  progresses  it  will  increase  the  commerce  of  this  harbor 
by  water  largely. 

Very  respectfully, 

A8A  Shi VE KICK, 

Manager, 
Gborge  H.  Elliot. 

Lieut.  Col,  of  Engineers,  U,  S.  A, 
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C4. 

IMPROVEMENT  OF  WAREHAM  HARBOR,  MASSACHUSETTS. 

This  harbor  is  an  estuary  at  the  head  of  Bazzard's  Bay.  Its  com- 
merce is  chiefly  connected  with  the  manafacture  of  iron,  and  depends 
largely  on  the  transportation  of  material  ased  therein. 

ORIGINAL  CONDITION. 

Before  improvement  the  ruling  depth  in  the  harbor  was  about  7  feet 
at  mean  low  water  in  a  narrow  and  very  crooked  channel.  Long  Beach, 
a  narrow  sand-spit  at  the  mouth  of  the  harbor,  was  washed  and  abraded 
by  the  waves  and  currents  at  high  water,  and  the  material  was  carried 
into  and  shoaled  the  channel  inside.  The  mean  rise  and  fall  of  the  tide 
is  4  feet. 

PLANS  OF  IMPROVEMENT. 

The  original  approved  and  adopted  project  of  1871  for  the  improve- 
ment, and  its  subsequent  modification,  was  to  straighten  the  channel, 
and  widen  it  to  100  feet  in  the  upper  and  300  feet  in  the  lower  part. 
The  depth  in  the  upper  part  was  to  be  9  feet  and  in  the  lower  part  10 
feet  at  mean  low  water.  Work  under  this  project  was  finished  in  1876, 
by  the  completiou  of  a  chanuel  from  250  to  30()  feet  wade  and  10  feet 
deep  at  mean  low- water  in  the  lower  part  of  the  harbor,  and  a  channel 
from  100  to  300  feet  wide  and  9  feet  deep  through  and  above  the  upper 
bar.  The  cost,  including  the  cost  of  some  work  at  Long  Beach,  was 
$40,000.  The  present  enlarged  plan,  the  one  under  which  we  are  now 
working,  provided  for  making  a  channel  250  feet  wide  and  10  feet  deep  at 
mean  low  water  from  Barney's  Point  down  to  the  entrance  to  the  har- 
bor. Above  Barney's  Point  the  width  of  the  channel  was  to  be  350  feet, 
with  the  same  depth — 10  feet— as  below  that  point.  The  plan  included 
also  the  raising  and  strengthening  of  Long  Beach  to  carry  it  above  the 
storm  waves  and  currents  and  to  hold  it  there,  in  order  to  prevent  the 
filliog  of  the  improved  channel  above  by  material  abraded  from  the 
beach. 

A  plat  of  Wareham  Harbor,  showing  the  lines  of  the  channel  now  be- 
ing excavated,  accompanies  this  report. 

Amount  expended  and  results  to  June  30,  1884. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1884,  including  liabilities  outstanding  at  that 
date  was  $14,738.80,  and  the  result  was  a  channel  through  and  above 
the  upper  bar  to  the  wharves,  with  a  width  not  less  than  100  feet  and 
a  depth  of  10  feet  at  mean  low  water. 

Kg  work  was  doue  in  the  lower  part  of  the  harbor  under  this  project. 

Long  Beach,  of  which  a  large  portion  was  originally  submerged  at 
low  water,  was  raised  above  high-water  storm-tides,  except  in  a  few 
places,  so  that  the  major  part  of  the  wash  of  sand  into  the  improved 
channel  inside  the  beach  had  been  stopped. 

OPKBATIONS  DURING  THE  LAST  FISCAL  YEAR  AND  AMOUNT  EXPENDED. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  In 
September,  1884,  a  thorough  survey  was  made  of  the  bottom  of  the 
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river  to  discover  what  changes  had  occurred  since  the  former  dredging, 
and  to  enable  me  to  plan  the  work  to  be  done  under  the  appropriation 
of  $10,000  made  by  the  act  of  Congress  of  July  5,  1884.  The  survey, 
which  included  the  locality  below  the  mouth  of  the  river  known  as  the 
"  Four  Buoys,"  and  a  thorough  system  of  borings  throughout  the  entire 
length  and  width  of  the  navigable  portion  of  the  river  to  determine  the 
nature  of  the  material  to  a  depth  of  15  feet  below  mean  low  water,  was 
executed  by  Mr.  W.  0.  Simmons,  jr.,  assisted  by  a  party  in  the  United 
States  schooner  Surveyor.  On  the  16th  of  October,  1884,  advertise- 
ments were  issued  inviting  proposals  for  dredging  under  the  above  act. 
The  following  proposals  were  received,  and  were  opened  on  the  31st  of 
the  same  month : 


Names  and  addresses  of  bidders. 


Atlantic  Dredging  Company,  Brooklyn,  N. 

Eichard  M.  Payn,  Albany,  N.  T 

Biyab  Brainard,  New  York  City 

George  E.  Kan^an,  Boston,  Mass 

J.  H.  Fenner,  Jersey  City,  N.  J 

Augnstns  D.  Martin,  Boston,  Mass 

Thomas  Symonds,  Leominster,  Mass 


Y. 


Price  per 
onbic  yard. 


Ontte. 

17 

l^ 

20 
28 
22 


The  lowest  price  having  been  named  by  two  responsible  bidders — the 
Atlantic  Dredging  Company  and  Mr.  Bichard  M.  Payn,  by  an  agree- 
ment between  themselves,  and  with  the  approval  of  the  Chief  of  Engi- 
neers— the  contract  was  awarded  to  the  Atlantic  Dredging  Company, 
contract  dated  December  2,  1884,  to  be  commenced  within  thirty  daj^s 
from  date  of  contract  unless  otherwise  agreed,  and  completed  June  30, 
1885.    Extended  to  September  16,  1885. 

Work  under  the  above  contract  was  commenced  June  22,  1885,  and 
was  in  progress  at  the  end  of  the  fiscal  year.  The  amounts  of  material 
removed  during  the  year  were  3,225  cubic  yards  of  dredged  material 
and  13  cubic  yards  of  bowlders.  The  amount  expended  during  the  fiscal 
year,  including  the  cost  of  the  survey  and  liabilities  outstanding  June 
30, 1885,  was  $1,728.(>3.  Mr.  Thomas  Churbuck  is  local  inspector  of  the 
work. 

OPERATIONS  CONTEMPLATED  FOB   THE   FISCAL   YEAR   ENDING   JUNE 

30,  1886. 

With  the  remainder  of  the  appropriation  of  July  6, 1884,  it  is  proposed 
to  carry  on  the  work  of  improvement  according  to  the  present  approved 
project,  and  as  far  as  the  funds  will  permit.  It  is  expected  that  the 
current  contract  will  be  completed  and  the  appropriation  of  July  6, 1884, 
will  be  exhausted  September  15,  1885.  No  appropriation  having  been 
made  for  this  work  at  the  last  session  of  Congress,  no  other  work  wiQ 
be  done  during  the  next  fiscal  year. 

WORK  REQUIRED  TO  BE  DONE  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  will  be  the  excava- 
tion of  the  channel  to  its  full  width  and  depth  from  the  point  to  which 
it  will  be  carried  by  the  current  contract,  down  to  the  deep  water  above 
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Long  Beach.    There  will  also  be  required  the  expenditure  of  a  few  hun- 
dred dollars  in  the  further  building  up  of  Long  Beach. 

Wareham  is  in  the  New  Bedford  collection  district.  New  Bedford  is  the  nearest 
port  of  entry.  The  amoant  of  revenue  collected  in  the  last  fiscal  year  was  949,3*26.77. 
The  nearest  light-houses  are  Bird's  Island  and  Wing's  Neck  lights.  The  nearest  for- 
tification is  the  fore  at  Clark's  Point,  New  Bedford,  Mass. 

Money  statement 

July  1,  1884,  amount  available $261  20 

Amount  appropriated  by  act  approved  July  5,  18b4 10, 000  00 

Bepayment 10 

10,261  30 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $1,103  55 

July  1,  1885,  outstanding  liabilities 625  08 

1,728  63 

July  1,1885,  amount  available 8,532  67 

{Amount  (estimated)  required  for  completion  of  existing  project 19, 050  00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1887     19, 050  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Wareham,  Mass.,  July  18,  1885. 

Sir  :  After  consideration  of  the  inquiries  contained  in  your  letter  of  15th  ultimo,  I 
have  the  honor  to  say  in  response  that  $3,000,000  of  commerce  and  navigation,  an- 
nually, would  be  benefited  by  the  completion  of  the  efficient  work  of  harbor  im- 
Srovement  now  in  progress  at  this  port.  In  this  estimate  I  include  only  obvious  and 
irect  benefit  to  a  real  and  conspicuous  local  commerce  seated  here.  But  Wareham, 
being  situated  at  the  head  of  navigation  in  Buzzard's  Bay,  is  naturally  the  port  of  entry 
for  the  commerce  of  the  adjacent  inland  towns;  and  being  also  provided  at  the  wharves 
and  docks  with  improved  railroad  communication,  it  becomes  a  distributing  point  for 
merchandise  transported  between  the  seaboard  and  the  interior.  Now  these  existing 
advantages  to  the  carrying  trade  are  obstructed  by  a  deficient  passage  in  this  water- 
way. Moreover,  the  industries  of  Wareham  being  employed  chiefly  in  the  use  of  coal, 
metals,  lumber,  and  grain,  the  commerce  is  almost  wholly  an  inter-State  commerce. 
Hence,  even  should  the  additional  maritime  advantages  secured  by  removing  ob- 
structions in  this  harbor  seem  to  be  local  and  limited,  the  benefit  nevertheless  would 
be  most  plainly  general  and  far-reaching.  For  these  reasons  the  real  amount  of 
trade  and  navigation  to  be  benefited  by  the  completion  of  the  harbor  improvement 
here,  and  in  opening  the  channel  and  increasing  its  capacity  and  efficiency,  vastly 
exceeds  the  above  restricted  estimate,  and  is  not  susceptible  of  arithmetical  computa- 
tion. In  aid  of  detail  for  my  above-mentioned  estimate,  I  submit  the  carefully  com- 
piled and  convenient  statement  republished  in  your  official  report  of  last  year,  show- 
ing commercial  statistics  for  certain  staple  articles  used  or  produced  in  the  industries 
of  this  place,  and  some  other  facts  pertaining  to  its  commerce. 
Very  respectfully, 

Gerard  C.  Tobey. 

OsoRGB  H.  Eluot, 

JAeut.  Cul,  of  Engineers f  U,  S,  A, 
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Tabulated  statement  of  the  annual  oommerce  of  Warekam,  Mass,,  in  certain  enumerated 

articles. 


Reoeived  and  shipped  by 
wat^r. 


Articles. 


1  I 

'  Imports.'  Exports 


I 


Barrels number.. 

Castings,  brass 

Gastlngs,  iron tons.. 

Cranberries barrels.. 

Coal: 

Bitnminons tons. . 

Anthracite do... 

Flour barrels.. 

Grain bnshels.. 

Hoops number. . 

Iron: 

Pig tons.. 

Plate do... 

Merchant do... 

Scrap do... 

Swedish  bars do... 

Iron  ore do... 

Kegs nomber.. 

Lumber : 

Eastern feet.. 

Box  boards do... 

Kails kegs.. 

Ojsters,  seed,  and  shell  fish, 

barrels 

Sand,  furnace  and  foundry, 

tODS  

Stages number. . 


Total 


250 


25,460 

6,575 

548 

200.000 


8.325 


8,250 
'2,'775 


625.000 


420 


400 


300 
50 


100 


100,000 


1,900,000 
102,000 

2,000 

12,040  I 
2,000,000  I 


Valua- 
tion. 


175 


4,000 

117,070 

84,050 

4.000 

180,000 


185,090 
8.800 


97,500 


21,200 
15,000 

12,000 
20,700 
382,500 

4,000 

8,020 
5,600 


.1,101,805 


Beceired  and  shipped  by  raSL 


Imports. 


6.100 


20 


4,452 
9,000 
1,500,000 


Exports. 


650 
5,850 


1,400 

1,000 

150,000 


4,000 


6,675 
1,200 


327,500 


2,200 

5.622 

102 


Valua- 
tion. 


$2,745 
50.000 
48,000 
58,700 


8,400 

43,488 

143, 100 

6,750 


113, 740 

60,000 
i  500,000  ' 
I  109.040 


I 


'2,  000, 000 


5,500 


Total 
▼aluAtioa 
by  water 
andralL 


I 


389,800  ; 
298,000  I 
203,750  , 
102, 000  I 


17,061  , 

7,139  ! 
5,500  , 
408,900 

9,400 


♦2.820 
50,000 
48.000 
62,700 

117, 070 
42.450 
48,388 

323,100 
6»750 

185,990 
398,600 
208.000 
301,250 
102,000 
21,200 
32,061 

10,139 
26,200 
791.400 

13,400 

8,020 
11,000 


2,009,638 


There  is  a  smaller  commerce  Id  brick,  lime,  hay,  clay,  shells,  wood,  boats,  cement, 
and  similar  coastwise  traffic. 

Wareham  is  the  nearest  port  to  Sandwich  and  to  the  inland  towns  of  Middleborongh, 
Bridgewater,  and  Brockton,  the  commerce  and  manufactures  of  each  of  which  equal 
those  of  Wareham.  The  railroad  wharves  of  Wareham  have  direct  railway  connection 
with  these  and  other  tributary  towns,  but  inadequate  navigation  facilities  in  Ware- 
ham Harbor  oblige  these  towns  to  receive  their  water-borne  supplies  via  Falrhaven 
and  Somerset. 

The  total  tonnage  of  vessels  hailing  from  Wareham  is  6,002  tons,  so  far  as  known. 
The  commerce  of  the  port  is  not,  however,  carried  in  these,  but  more  generally  is 
transported  by  water  in  other  vessels  of  the  United  States. 

The  yearly  arrivals  and  departures  at  this  port  comprise,  together,  about  350  sail- 
ing vessels,  and  also  occasional  steamers,  and  numerous  small  craft.  The  supplies  for 
the  iron  mills  are  brought  in  schooners  of  350  to  600  tons  burden,  manufacturers  con- 
sidering it  profitable  to  employ  larger  vessels  than  formerly  in  freighting  cargoes  of 
coal  and  iron.  The  wharves  in  Wareham  Harbor  are  rendered  difficult  of  approach 
for  such  vessels  by  reason  of  bars  in  the  tortuous  channel.  The  nature  of  the  above- 
mentioned  industries  of  this  town  is  such  that  its  railway  traffic  is  dependent  upon  ths 
facilities  for  navigation. 


cs. 


IMPROVEMENT  OF  TAUNTON  RIVER,  MASSACHUSETTS. 

This  river  rises  in  Norfolk  County,  Massachusetts,  and  empties  into 
Mount  Hope  Bay,  a  name  given  to  that  part  of  Narragansett  Bay  lying 
mainly  in  Massachusetts.  It  is  about  44  miles  in  length,  measured 
along  its  course. 

Taunton,  at  the  head  of  navigation,  requires  large  quantities  of  ooal^ 
iron,  clay,  moldings,  sand,  and  other  heavy  articles  for  it48  extensive 


Digitized  by 


Google 


APPENDIX   C REPORT    OF    LIEUT.-COL.   ELLIOT.  589 

manufactures,  which  depend  on  water  transportation  for  successful 
competition. 

OBIGINAL   CONDITION. 

The  condition  of  the  river  before  its  improvement  was  commenced 
wa.*4  as  follows :  Beginning  at  the  mouth,  near  the  city  of  Fall  Eiver, 
for  6  miles  to  Somerset  it  had  sufficient  width  and  depth  for  the  largest 
coasting  vessels.  Thence  to  Dighton  the  ruling  depth  was  about  11 
feet  at  mean  high  water.  From  Dighton  to  Berklej^  Bridge  the  chan- 
nel was  narrow  and  obstructed  by  bowlders,  with  a  depth  of  not  more 
than  7J  or  8  feet  at  mean  high  water.  From  Berkley  Bridge  to  Weir 
the  channel  depth  was  not,  in  places,  more  than  6  feet  at  mean  high 
water.  A  vessel  of  30  tons  burden  was  as  large  as  could  go  up  to 
Weir.  Just  above  Weir  a  bridge,  without  a  draw,  crosses  the  river. 
The  rise  and  fall  of  the  tide  before  improvement  was  5J  feet  at  Dighton 
and  3.4  feet  at  Weir. 

PLANS  OF  IMPROVEMENT. 

The  approved  project  of  1871,  and  its  subsequent  modifications,  pro- 
vides for  a  channel  60  feet  wide  and  11  feet  deep  from  Weir  Bridge  to 
the  Ship- Yard;  a  channel  80  feet  wide  (100  feet  at  the  bends)  and  11 
feet  deep  from  the  Ship  Yard  down  to  and  through  the  Needles  and 
Brigg's  Shoal ;  thence  to  Berkley  Bridge  a  channel  of  the  same  width 
and  12  feet  deep,  and  from  Berkley  Bridge  to  the  deep  water  at  Dighton 
the  channel  was  to  be  100  feet  wide  and  12  feet  deep.  The  depths  are 
estimated  from  higb  water.  The  ledge  which  crosses  the  bottom  of  the 
river  at  Peter's  Point,  and  the  numerous  bowlders  which  laid  on  the  bot- 
cm  and  sides  of  the  channel  from  Weir  to  Dighton,  were  to  be  removed. 

A  plat  of  the  river,  showing  the  improved  channel,  was  published  in 
the  Annual  Iteport  of  the  Chief  of  Engineers  for  1884,  page  606. 

AMOUNT  EXPENDED  AND  RESULTS   TO  JUNE  30,   1884. 

The  amount  expended  on  the  improvement  of  the  river  up  to  the  close 
of  the  fiscal  year  ending  June  30, 18S4,  including  liabilities  outstanding 
at  that  date,  was  $129,532.79. 

With  the  exception  that  but  40  feet  of  the  60  feet  of  width  could  be 
dredged  between  the  bridge  at  Weir  and  the  Ship  Yard  on  account  of 
interfering  with  private  property,  and  that  on  account  of  the  hardness 
and  the  depth  of  the  material  at  the  sides,  the  80-foot  channel  was  not, 
in  all  cases,  dredged  to  its  full  width,  the  channel  down  to  Berkley 
Bridge  had  been  completed. 

The  major  part  of  the  work  of  dredging  below  the  bridge  had  been 
done,  but  this  part  of  the  channel  still  lacked  in  width  at  some  places. 
The  channel  had  been  cleared  of  bowlders  from  Weir  down  to  Berkley 
Bridge.    The  ledge  at  Peter's  Point  had  not  been  removed. 

OPBBATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  dredging  in  the 
channel  between  Berkley  Bridge  and  Peter's  Point  was  in  progress 
under  a  contract  with  Mr.  J.  H.  Fenner,  which  was  described  in  the 
Annual  Report  of  1883;  2,713  cubic  yards  were  removed  from  the  shoal 
opposite  Wikamount,  and  the  shoal  just  above  Peter's  Point,  between 
the  1st  of  July  and  the  completion  of  the  contract  on  the  15th  of  the 
same  month. 
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In  August,  1884,  a  vessel  with  steam-hoisting  apparatus  and  a  diver 
were  employed  in  removing  42.4  cubic  yards  of  bowlders,  which  had 
been  uncovered  by  dredging  between  Peter's  Point  and  Church's  Wharf, 
and  were  dangerous  to  navigation.  On  the  25th  of  September,  1884, 
advertisements  were  issued  for  cutting  a  channel  100  feet  wide  and  12 
feet  deep  at  mean  high  water  at  Peter's  Point,  and  for  dredging,  under 
the  act  of  Congress  of  July  5,  1884,  appropriating  $26,500  for  complet- 
ing the  improvement  of  the  river.  The  following  proi>osals  were  re- 
ceived, and  were  opened  on  the  24th  of  October,  1884 : 


Names  and  addresses  of 
bidders. 


J.  H.  FenDor,  Jersey  City, 
N.  J 

Blchard  M.  Payn,  Albany, 
N.Y 

P.  SaDford  Boss.  Jersey 
City.  N.J 

Solon  S.  Andrews,  Bidde- 
ford.  Me.,  and  Thomas 
Symonds,  Leominster, 
^ass 


S  2 

E3  a 


111 

$21  75 
29  00 
25  00 

28  00 


I  J?>o 


,  Bowlders  (180  on- 
'      bic  yards),  per 
j      cubic  yard. 

$5  00 

7  00 

12  00 

8  00 

p 


$0  95  and  $1  15 
1  48 
1  25 

3  50 


1       00.2  0 

tint  of 
xcava- 
itimat- 
ties  of 

classes 
above 

ridges, 
yard. 

1               «        A_! 

P  *  S-P- 

oo»^ 

redging 
(13,500 

Die  yard 

ross  am 
bid  for 
tion  of 
ed  quan 
materia 

redging, 
H  and 
Berkley 
per  oub 

R 

O 

P 

$0  35  and  10  30 

$14,724  05 

$116 

80 

18,292  00 

(*) 

55 

20, 735  00 

lOeztra. 

42 

22,226  00 

200 

*  Two  dollars  extra  for  class  H,  4  cent-s  extra  for  class  S. 

The  proposal  of  Mr.  J.  H.  Fenner  being  the  lowest  for  the  total  esti- 
mated quantity  of  material  to  be  excavated  between  the  upper  part  of 
the  5fook  and  the  shoal  below  Peter's  Point,  both  inclusive,  the  con- 
tract, with  the  approval  of  the  Chief  qf  Engineers,  was  awaKled  to  hinu 
It  was  decided  to  reject  all  the  proposals  for  work  above  Berkley 
Bridge;  contract  dated  November  18,  1884;  to  be  commenced  within 
thirty  days  from  date  of  contract  unless  otherwise  agreed,  and  com- 
pleted September  30, 1885. 

Work  under  the  above  contract  commenced  April  20,  1885,  and  was 
in  progress,  at  the  end  of  the  fiscal  year,  at  which  time  the  following 
quantities  of  material  had  been  removed : 

Cnbie  yardsL 

Dredged  material  of  class  H  (at  $1.15  per  cubic  yard) 863. 45 

Dredjred  material  of  class  S  (at  30  cents  per  cubic  yard) 3,948.00 

Bowlders 90.73 

Mr.  C.  O.  Abell  is  local  inspector  of  the  work. 

AMOUNT  EXPENDED,  AND  PBOGEESS  DUBING  THE  LAST  FI80AL  YEAB. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  on  the  30th  June,  1885,  was  $4,937.65.  Between  the  Ist 
and  15th  of  Joly,  1884,  at  which  time  the  contract  of  Octolier  30,  1882, 
was  completed,  the  channel  opposite  Wikamount  and  the  channel  just 
above  Petei^s  Point  were  widened  as  far  as  the  remainder  of  the  funds 
would  allow.  The  work  under  the  current  contract  has  removed  the 
major  part  of  the  gravel  and  bowlders  which  covered  the  ledge  at 
Peter's  Point,  which  is  nearly  ready  for  the  survey  that  will  be  mfMleof 
it  (it  is  to  be  paid  for  by  the  cubic  yard  in  place^  before  the  operation 
of  submarine  blasting  commences.  A  considerable  portion  of  the  shoal 
below  Peter's  Point  has  also  been  removed. 
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OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  YEAR  ENDING  JUNB 

30, 1886. 

With  the  availa;ble  remainder  of  the  appropriation  of  July  5,  1884, 
it  is  proposed  to  carry  on  the  work  of  the  improvement  according  to 
the  approved  project,  for  the  completion  of  which  it  is  hoped  the  funds 
will  be  sufficient.  The  current  contract  will  complete  the  channel  from 
the  upper  part  of  the  Nook  down  to  the  lower  end  of  the  improvement  at 
the  deep  water  of  the  river  off  Dighton.  There  will  then  remain  the  en- 
largement of  the  channel  to  its  full  width,  from  Berkley  Bridge  down  to 
the  upper  part  of  the  Nook,  and  a  little  widening  of  the  channel  at 
a  few  places  above  the  bridge,  for  which  another  contract  will  be  neces- 
sary. The  completed  improvement  will  enable  three  and  four  masted 
schooners,  carrying  from  600  to  1,400  tons,  and  barges  of  equal  capacity, 
to  reach  Taunton.  The  estimated  cost  of  this  project  was  $94,000,  the 
entire  amount  of  which  has  been  appropriated. 

Taanton  River  is  in  the  Fall  River  coUection  district.  Fall  River  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  in  the  last  fiscal  year  was  $12,726.*23. 
The  nearest  light-house  is  Borden's  Flats  Light.  The  nearest  fortification  is  Fori 
Adams,  Newport,  R.  I. 

Money  statement 

July  1,  18H4,  amount  avaUahle |967  21 

Amount  appropriated  by  act  approved  July  5,  1884 26,500  00 

27,4(57  21 
July  I,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1884 $3,163  53 

July  1,  1885,  outstanding  liabilities 1,774  12 

4,937  65 

July  1.  1885,  amount  available \ 22,529  56 

COMMBRCIAL  STATISTICS. 

Taunton,  June  27,  1885. 
Dear  Sib  :  In  reply  to  yours  of  the  15th,  we  will  send  you  the  following  account 
of  business  on  Taunton  River,  and  the  names  of  vessels  and  their  carrying  capacity 
for  last  year : 

Lumber feet..   10,000,000 

Coal tons..        235,000 

Grain bushels..     1,000,000 

Flour barrels..  39,000 

Iron  ore  and  metals tons.-  38,000 

Molding  sand do..-.  21,500 

Cotton bales..  26,000 

Clay tons..  28,000 

Miscellaneous  merchandise  other  than  above do 20, 000 

The  following  steamboats,  tugs,  barges,  and  sailing  vessels  belong  to  Taunton : 

Tods. 

Schooner  Whistler 90 

Schooner  John  Lawes 100 

Schooner  Emma 100 

Schooners.  L.  Crocker 170 

Schooners.  Hale 180 

Schooner  R.  S.  Dean 185 

Schooner  Sallie  Chester 190 

Schooner  H.  P.  Hallock 200 

Schooner  M.  M.  Merriman 250 

Schooner  A.  V.  Parker 350 

Schooner  N.  H.  Skinner 450 

Schooner  Theo.Dean 500 

Schooner  Wild  Pigeon 600 
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TODt. 

Schooner  William  Maaon * 650 

Schooner  Wra.D.  Marvel 650 

Schooner  Alfred  Wierbrook 800 

Schooner  D.  M.  Anthony 800 

Schooner  Wni.R.  Hurton 900 

Schooner  B.  F.  Walker 1,000 

Schooner  C.  A.  Briggs 1,100 

Schooner  Mabel  L.PhillipB 1,200 

Schooner  H.  S.Williame i,300 

Schooner  8.  H.  Walker 900 

Schooner  Wm.  O.  Snow 900 

Schooner  Wm.  Walker 900 

Schooner  B.  L.  Wood 850 

Schooner  B.  L.  Burt 1,000 

Schooner  Nathan  Larrence 1,100 

Schooner  Wm.  L.  Roberts 1,100 

Schooner  C.N. Simmons 1,100 

Schooner  J.  L.  Bart 1,100 

Schooner  E.  M.  Angler 1,100 

Schooner  C.  H.Churoh 1,300 

Schooner  C.  A.  White 1,300 

Schooner  B.C.French 1,300 

Schooner  E.  B.  Chnrch 1,700 

Schooner  A.  B.  Sherman 1,000 

Schooner  H.L.  Culver 1,100 

Schooner  J.  B.  Pace 1,100 

Schooner  Alice  B.Phillips 1,000 

Schooner  Wm.  H.  Jamden 750 

Barge  Turners 750 

Barge  Petersly 800 

Barge  Star  of  the  East 850 

Barge  Satanella 1,000 

Barge  Trnmpet 1,000 

Barge  H.  J.  Deveny 900 

Barge  Berkley 450 

Steamer  Empire  State 1,700 

TngCoraL.  Staples *. 150 

Tug  G.  A.  Dean 140 

Tug  J.  P.  White 1 76 

Tug  T.  Barley 35 

There  is  a  steady  increase  in  business  done  on  the  river  since  the  depth  of  water 
was  increased,  and  we  have  every  reason  to  believe  it  will  continue.    If  we  can  assist 
you  farther  in  any  way  in  the  matter,  we  would  be  pleased  to  do  so. 
Yours,  truly, 

STAPLES  A  PHILLIPS. 
Col.  G.  H.  Elliot. 


C  6. 

IMPROVEMENT  OF  PAWTUCKET  RIVER.  RHODE  ISLAND. 

The  Pawtucket  (or  Seekonk)  Eiver,  an  arm  of  Providence  Eiver,  ex- 
tends from  Providence  to  Pawtucket,  a  distance  of  aboat  4j^  miles,  and 
forms  a  tidal  basin  of  about  1^  square  miles.  The  continuation  of  the 
river  above  Pawtucket  is  called  the  Blackstone  Biver,  and  is  not  navi- 
gable. Extensive  manufactories  are  carried  on  at  Pawtucket,  which 
has  a  population  of  about  30,000. 

ORIGINAL  CONDITION. 

Before  improvement,  the  channel  in  the  river  had  a  ruling  depth  of 
about  5  feet  at  mean  low  water.  The  mean  rise  and  fall  of  &e  tide  is 
about  6  feet. 
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PLANS  OP  IMPROVEMENT. 

The  ori^nal  project  for  the  improvement  of  this  river  provided  for  a 
channel  75  feet  wide  and  7  feet  deep  at  mean  low  water. 

This  project  was  completed  in  the  years  18G8-'76. 

The  ap))roved  project  of  1883  provides  for  the  excavation  by  dredg-  . 
ing  of  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low  water,  from 
the  deep  water  above  Red  Bridge  to  the  ledge  opposite  Grant  &  Oo.'s 
wharf,  at  Pawtucket;  thence,  the  excavation  by  blasting  of  a  channel 
throagh  the  ledge  at  Pawtucket  Bridge  of  the  same  depth,  and  40  feet 
wide. 

A  plat  of  the  river  showing  the  lines  of  the  new  channel  was  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  18S4,  page 
608. 

AMOUNT  EXPENDED   AND  RESULTS  TO  JUNE  30,   1884. 

The  amount  expended  to  June  30,  1884,  was  $51,476.38. 

The  channel  had  been  excavated  to  a  width  of  75  feet  and  a  ruling 
depth  of  7  feet  at  mean  low  water.  In  August,  1883,  a  thorough  sur- 
vey was  made,  in  compliance  with  the  river  and  harbor  act  of  Congress 
of  August  2, 1882,  and  a  project  was  submitted  for  the  further  improve- 
ment required  by  the  increased  navigation  of  the  river. 

OPERATIONS  DURING -THE  LAST  FISCAL  YEAR. 

Under  the  authority  of  the  act  of  Congress  of  July  5,  1884,  appro- 
priating $50,000  for  the  work,  advertisements  were  issued  for  dredging 
a  channel  100  feet  wide  and  12  feet  deep  at  mean  low  water,  commenc- 
ing at  the  deep  water  above  Red  Bridge  and  extending  as  far  up  the 
river  as  the  available  funds  would  pay  for,  and  the  specifications  for 
the  work  were  printed  and  (listributed.  The  following  proposals  were 
received  and  were  opened  September  23,  1884 : 

Names  and  addro880«  of  bidders.  I  Price  per 

,  cQbioyard. 

i      Cents. 

SKiah  Brainard  and  Thomas  H.  Benton,  New  York  City I  21 

AUantic  l>Tpd::lnff  Company,  Brooklyn,  X.  Y , 21* 

P.  S^nforvi  Rons.  Jeiwy  City,  N.  J  2l| 

Katlonal  l>Tv«lplnjs  Company,  Wihn ineton,  Del 21 A 

George  C.  F«l»es  &.  Co  .  Baltimore,  Md '  23 

Hofvrw  Sc  Wrisrbt.  Portland,  M»» 24 

J.  Bo>  nion.  Newpjirt.  R.  I.,  and  Lyman  Boynton,  Boston,  Mass 28 

J'ohn*McD«'riiiott.  Ci»h«>eB.  N.  Y 28 

RacliAnl  iL  Payn.  Albany,  y.  Y 26| 

With  the  a]>proval  of  the  Chief  of  Engineers,  the  contract  was 
awanled  to  Mr.  Elijah  Brainard  and  Mr.  Thomas  H.  Benton,  the  lowest 
bidders;  contract  dated  October  10,  1884,  to  be  coramenced  within  ten 
days  after  removal  of  Washington  Bridge,  and  completed  within  nine 
months  after  date  of  commencement.  There  being  no  nearer  available 
dumping  placi*  for  the  dredge«l  material  than  below  Prudence  Island, 
iu  Narragansett  Bay,  and  the  old  bridge  over  the  Pawtucket  below  the 
work,  known  as  the  Washington  Bridge,  forming  an  obstruction  to  the 
paiiHage  of  tows  of  loaded  scows  that  was  difficult  and  dangerous,  the 
specifications  for  the  work  did  not  require  it  to  commence  before  ten 
days  after  the  removal  of  this  bridge,  which  had  been  provided  for  by 
3dE 
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a  law  of  the  State  of  Bhode  Island.  The  work  of  removal  commenced 
in  Jane,  1884,  but  at  the  end  of  the  fiscal  year  it  had  not  been  com- 
pleted,  and  the  work  on  the  new  channel  had  not  been  commenced. 

OPERATIONS  CONTEMPLATED    FOR  THE    FISCAL   YEAR   ENDING  JDNR 

30,  1886. 

It  is  expected  that  the  removal  of  Washington  Bridge  will  be  com- 
pleted and  that  the  work  under  the  current  contract  will  be  commenced 
within  a  few  weeks,  and  that  the  contract  will  be  completed  in  the  time 
agreed  on,  viz,  within  nine  months  from  the  removal  of  the  bridge,  or 
before  the  firaj;  of  May,  1886,  exhausting  the  appropriation. 

Pawtnoket  is  in  the  collection  district  of  Providence,  and  that  port  is  the  uearest 
port  of  entry.  The  amount  of  revenue  collected  at  Providence  in  the  last  fiscal  year 
was  I201/J77.87.  The  nearest  light-house  is  Sassafras  Point  Light.  The  nearest  for- 
tiiications  are  Fort  Adams,  Newport,  R.  I.,  and  the  fort  at  Dutch  Island,  Rhode  Island. 

Money  statement. 

July  1,  1884,  amount  available $.529  58 

Amount  appropriated  by  act  approved  July  5, 1884 50, 000  00 

50,529  58 
Jnly  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 1,242  06 

Jnly  1, 1885,  amount  available : 49,287  53 

{Amount  (estimated)  required  for  completion  of  existing  project 332,478  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    75, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL   STATISTICS. 

Pawtuckbt,  Juljf  1,  1885. 
Dear  Sir  :  I  am  in  receipt  of  yonr  commnnicat  ion  of  June  15.    In  reply,  it  is  my  opin- 
ion that  the  statistics  furnished  last  year,  of  which  you  undonbtedly  have  a  copy, 
are  sufficiently  accurate  for  the  purpose  named.   I  believe,  owing  to  the  great  depres- 
sion in  business,  that  the  showing  would  not  be  materially  changed. 
Respectfully,  yours, 

Qbo.  £.  Neweix. 
Lieut.  Col.  George  H.  Elliot, 

EngineerSy  U,  8,  A, 


OOMMUMICATIOMS  from  the  PAWTUCKET,  RHODE    ISLAND,  BUSINESS  MEN'S  ASSOCIA- 
TION. 


Pawtucket,   R.  I.,  JwM  14,  1883. 
Dear  Sir  :  Your  favor  of  May  22,  addressed  to  the  Pawtucket  Bnsiness  Men's  As- 
sociation, was  duly  received,  and  the  undersigned,  a  committee  appointed  by  said 
association  to  obtain  the  information  desired,  most  respectfully  submit  the  followinf 
statistics  of  the  commerce  in  Pawtucket  River  for  the  year  1882 : 

IMPORTS. 

Coal tons.,        86,009 

Iron do 5,300 

'Gravel do 300 
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Clay tons..  60 

North  River  stone do 600 

PaTing-Btone do....  240 

Brick 2,000,000 

▲mmoDia  water barrels..      210,000 

Lime 1 do 2,600 

Cement do 15,000 

Long  lumber feet..  9,000,000 

Short  lamber,  as  shingles,  laths,  clapboards,  &c 3,000,000 

Bpoollamber  (abont) feet..  2,000,000 

The  above  merchandise  was  received  chiefly  by  barges  and  sailing  vessels  carrying 
from  150  to  600  tons  each,  and  drawing  fromT^  to  11  feet  of  water. 

The  number  of  water-craft  passed  throngh  the  draw-bridges  for  the  year  1882  waa 
as  follows : 

Steamboats 402 

Tow-boats 760 

Sailing-vessels 4ia 

Sail-boats  248 

Miscellaneons 468 

Total .* 2,281 

We  wonld  call  attention  to  the  fact  that  the  commerce  npon  the  river  is  steadily 
increasing ;  also  that  extensive  mannfacturiug  establishments  are  now  being  erected 
upon  the  banks  of  the  river,  which  will  greatly  increase  the  commerce  npon  the  same, 
and  in  order  to  meet  the  demand  for  transportation  in  large  barges  and  sailing  ves- 
sels increased  facilities  to  navigate  the  Pawtncket  River  should  be  made  by  widening 
and  deepening  the  channel  and  removing  the  obstructions. 

We  wish  especially  to  call  attention  to  an  obstruction  known  as  Seal  Rock,  Iving 
nearly  in  the  middle  of  the  channel  of  the  river  at  the  head  of  naviffation,  and  we 
hope  that  such  recommendation  will  be  made  as  will  cause  its  removal. 
AU  of  which  is  most  respectfully  submitted. 

Qbo.  F.  Nbwkjll, 
Qbo.  P.  Gkant, 
HxnbtE.  Jrnks, 

CommtttM. 
Qbobob  H.  Eixiot, 

Ltsat  Col.  o/EnginMri,  U,  S,  A. 


2. 

Pawtuckbt,  AuffUBi  2, 1883. 

Dbab  Sib:  We,  the  undersigned  committee,  beg  leave  to  submit  the  following  sup- 
f  lemental  report  in  accordance  with  your  request  to  furnish  additional  information 
lespecting  the  commerce  and  manufactures  that  would  be  benefited  by  further  im- 
f  rovement  of  the  Pawtncket  River. 

Pawtncket,  situated  at  the  head  of  navigation,  4  miles  above  Providence,  becomes  . 
a  distributing  point  for  merchandise  to  supply  an  extensive  inland  trade.    Among 
the  towns  which  draw  more  or  or  less  of  their  supplies  from  Pawtucket  may  be  men-^ 
Honed  East  Providence.  Seekonk,  Rehoboth,  Attleboro*,  Mansfield,  Wrentham,  Frank 
lin.  Cumberland,  Lincoln,  Smithfield,  and  North  Providence. 

Fawtucket  naturally  commands  the  trade  of  the  territory  for  half  the  distance  to 
Boston  and  entire  vallev  of  the  Blackstone  River.  One  hundred  and  thirty  trains 
over  Boston  and  Providence,  the  Providence  and  Worcester,  and  the*New  York  and 
Vew  England  railroads  pass  through  this  place  daily.  Its  convenience  for  transporta- 
tion by  rail,  the  facility  with  which  its  citizens  can  reach  all  the  large  centers  of 
business,  together  with  its  manufacturing  and  mechanical  industries,  have  attracted 
people  from  various  parts  of  the  world  to  settle  here. 

The  growth  of  Pawtucket  has  been  rapidly  increasing.  In  1866  there  were  6,000 
inhabitants ;  at  the  present  time,  1883,  there  are  between  23,000  and  26,000.  If  we 
include  the  immediate  villages  of  Central  Falls,  Valley  Falls,  Lonsdale,  and  Sayles- 
ville.  we  may  safelj^  say  we  have  a  population  of  upward  of  36,000. 

Within  these  limits  there  is  a  great  variety  and  a  vast  amount  of  manufacturing 
and  mechanical  industries  carried  on,  and  from  which  the  General  Government  has  in 
years  past  received  large  revenues.    They  paid  during  the  fiscal  year  ending  June  30, 
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1866,  |636,691.i^  into  the  office  of  the  assessors  for  internal  revenue  for  the  first  district 
of  Rhode  Island. 

The  revenue  from  the  Pawtucket  post-office  for  the  fiscal  year  ending  December  31, 
1882,  was  |12,'i98.28,  which  will  give  you  some  idea  of  the  business  which  is  transacted 
here  at  the  present  time.  , 

Pawtucket  is  largely  a  manufacturing  community,  and  in  the  extent  and  variety 
of  its  manufactnr<>8  is  not  surpassed  by  any  place  of  equal  size  in  the  United  States. 
It  contains  some  of  the  largest  establishments  of  their  kind  which  are  to  be  found  in 
the  country,  among  wbich  may  be  mentioned  the  Conant  Thread  Company,  manu- 
facturers of  the  J.&,T.  Coats  spool  cotton,  with  a  capital  of  $3,000,000,  and  employing 
over  2,000  operatives,  and  couHuming  in  the  single  item  of  coal  20,000  tons  annually. 

The  W.  F.  &  F.  C.  Saylt-s  bleachc^ries,  with  their  manufacturing  establishments, 
employ  over  l,r00  hands*,  aiul  their  consumption  of  coal  per  annum  is  15,000  tons. 

The  Rhode  Island  Horseshoe  Company,  situated  in  Valley  Falls,  in  the  immediate 
vicinity  of  this  place,  \h  the  largest  of  its  kind  in  the  world,  and  calls  for  a  transpor- 
tation of  150  tons  per  day,  with  a  consumption  of  12,000  tons  of  coal  per  annum. 

Without  entering  further  into  detail,  we  would  add  that  not  less  than  $25,000,000 
are  invested  in  the  different  manufacturing  industiies,  all  of  which  could  not  fail  of 
being  bonetited  by  the  removal  of  the  obstructions  and  the  improvement  of  the  chan- 
nel of  the  Pawtucket  River. 

The  sjiecific  improvenieuts  needed  to  put  the  river  in  proper  condition  are  the  re- 
moval of  the  obstructions  at  the  Railroad  and  Washington  bridges,  the  straightening, 
widening,  and  deepening  of  the  channel,  so  that  when  completed  it  shall  have  a  width 
of  150  to  200  feet  and  a  depth  of  12  feet  at  low  water;  also  the  removal  of  Seal  Rock, 
near  the  head  of  navigation. 

Provihiou  has  been  made  by  the  State  government  for  the  removal  of  the  present 
Washington  Bridge  and  the  obstructions  under  the  same,  making  a  depth  of  water  of 
not  less  than  15  feet  at  low  water;  also  providing  for  five  commissioners,  to  be  ap- 
pointed by  tho  State,  the  town  of  East  Providence,  and  the  city  of  Providence,  to 
<^xecute  the  foregoing  provision,  build  a  bridge  in  place  of  the  present  W^asbington 
Bridge,  with  a  draw  having  two  openings  of  60  feet  in  width,  and  two  years'  time 
has  been  allowed  the  commissioners  for  the  completion  of  the  work.  Commissioners 
have  already  been  appointed  by  the  State  and  the  town  of  East  Providence. 

All  of  which  is  mo8t  respectfully  submitted. 

Gko.  E.  Newell, 
Geo.  p.  Grant, 
Henry  F.  Jenks, 
Committee  of  Pawtucket  Business  Afen*8  Association. 

(iRORCiE  H.  Elliot, 

Lieut.  Col.  U.  S.  Engineers. 


IMPKOVEMENT  OF  PROVIDENCE  RIVER  AND  NARRAGANSErr  BAY.  RHODE 

ISLAND. 

Providence  River  is  an  estuary  of  Xarragansett  Bay,  extending  from 
Nayat  Point  to  the  city  of  Providence.  Its  length  is  about  7  miles  and 
its  width  varies  from  1,000  feet  to  2  miles.  At  its  head  it  is  joined  by 
the  Pawtucket  River,  extending  5  miles  farther,  to  the  town  of  Paw- 
tucket.   The  mean  rise  and  fall  of  the  tide  is  4.7  feet. 

ORIGINAL  CONDITION. 

Before  the  improvement  of  the  river  was  commenced,  in  1853,  at  one 
point  in  the  channel — a  place  called  '*  The  Crook,"  at  the  junction  of 
Providence  River  with  the  Pawtucket — the  available  Iqw  water  depth 
was  but  4^  feet,  and  Bulkhead  Rock,  with  but  7  io  8  feet  of  water  upon 
it  at  low  water,  with  deep  water  around  it,  was  a  dangerous  obstraction 
between  Pawtuxet  Shoal  and  Field's  Point. 


Digitized  by 


Google  _ 


APPENDIX    C ^REPORT   OP   LIEUT.-COL.    ELLIOT.  597 

PLANS  OF  IMPROVEMENT. 

There  was  expended  between  1852  and  the  30th  of  June,  1882, 
$290,459.34  in  deepening  the  channel,  first  to  9  feet,  then  to  12  feet,  then 
to  14  feet,  and  again  to  23  feet,  as  the  increasing  sizes  of  vessels  and  the 
growing  commerce  of  Providence  demanded.  Bulkhead  liock  was  also 
removed,  during  this  period,  to  a  depth  of  20  feet  below  mean  low 
water. 

The  approved  project  of  1878,  modified  in  1882,  under  which  we  are 
now  working,  provides  for  a  channel  25  feet  deep  and  300  feet  wide, 
suitable  for  large  ocean  vessels,  extending  from  Fox  Point,  in  the  city 
of  Providence,  to  the  deep  water  of  Narragansett  Bay,  and  for  an  an- 
chorage-basin between  Fox  and  Field's  points  of  the  following  dimen- 
sions in  cross-section,  viz : 

Feet  deep. 

300  feet  wide 25 

600  feet  wide 20 

725  feet  wide 18 

940  feet  wide 12 

1,060  feet  wide 6 

The  25-foot  channel  has  been  laid  out  in  straight  reaches  (with  en- 
largements at  the  angles),  with  a  view  to  lighting  them  by  range  or 
leading  lights,  such  as  are  in  use  in  similar  cases  in  Chesapeake  Bay, 
Delaware  iiiver,  and  other  localities,  if  it  should  be  found  necessary. 

A  plat  of  Providence  River,  showing  the  improved  channel,  was  pub- 
lished in  the  Annual  lieport  of  the  Chief  of  Enuiueers  for  1884,  page  622. 
A  plat  of  that  part  of  the  river  which  forms  the  harbor  of  Providence 
accompanies  my  special  report  on  the  removal  of  Green  Jacket  8hoal, 
which  is  appended  to  this  report. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1884. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  ending  JuneSO,  1884,  including  liabilities  outstanding  at  that 
date,  was  $125,846.49. 

At  that  date  about  one-half  of  the  excavation  required  for  the  anchor- 
age-basin above  Field's  Point  had  been  done.  Bulkhead  Bock  had  been 
removed,  and  the  condition  of  the  six  straight  i caches  into  which  the 
25-foot  channel,  300  feet  wide,  is  divided,  was  as  follows :  The  Fox  Point 
Reach  had  been  completed;  the  Sassafras  Point  Heaeli  had  been  com- 
pleted ;  the  Field's  Point  Reach  had  been  completed ;  the  Poraham  Reach 
had  just  been  commenced ;  the  Pawtuxet  Reach  had  been  excavated  to 
a  width  of  200  feet ;  the  Gaspee  Reach  had  been  excavated  to  a  width 
of  200  feet. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  In 
July,  1884,  a  survey  was  made  by  Assistant  Engineer  Judson,  assisted 
by  a  party  in  the  United  States  schooner  Surveyor  of  a  portion  of  the 
bottom  of  the  harbor  between  Fox  and  Field's  points,  and  of  Green 
Jacket  Shoal,  and  numerous  borings  were  made  to  discover  the  charac- 
ter of  the  material  of  the  bottom. 

On  the  28th  August,  1884,  advertisements  were  issued  for  dredging, 
under  the  provisions  of  the  act  of  Congress  of  July  5, 1884,  appropriat- 
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ing  $85,000  for  contiDaing  the  improvement.    The  following  proposals 
were  received  and  were  opened  September  23,  1884 : 


Names  and  addresses  of  bidders. 


Price 

per  cnbis 

yard. 


Atlantic  Dredfcing  CompanT,  Brookljn,  N.  Y 

Henry  DnBois'Sone,  New  York  City 

P.  Sfi'nford  Ross,  Jersey  City.  N.J 

/.  Boynton,  Newport,  R.  I.,  and  Lyman  Boynton,  Boston,  Mass. 

NatioDal  Drediring  Company.  Wilmington,  Del 

Moore  Sc  Wrieb t,  Portland.  He 

GteorgeC.  Fobes  ^Co.,  Baltimore,  Md 


13 
12 
li 
14 

14* 
15 


The  lowest  price  having  been  named  by  two  responsible  bidders,  the 
Atlantic  Dredging  Company  and  Henry  DuBois'  Sons,  by  an  agreement 
between  themselves  and  with  the  approval  of  the  Chief  of  Engineers, 
the  contract  was  awarded  to  the  Atlantic  Dredging  Company;  contract 
dated  October  17, 1884,  to  be  commenced  within  thirty  days  from  date 
of  contract,  unless  otherwise  agreed,  and  completed  October  1,  1885. 

Work  nnder  the  above  contract  was  commenced  October  23, 1884,  and 
was  finished  June  6, 1886,  during  which  time  there  were  removed  to  the 
dumping-ground  below  Prudence  Island  625,073  cubic  yards  of  material 
in  continuing  the  excavation  of  that  part  of  the  25-foot  channel,  300 
feet  wide,  which  is  below  Field's  Point,  Mr.  W.  C.  Simmons,  jr.,  was 
local  inspector  of  the  work.  Mr.  C.  O.  Abell  and  Mr.  Thomas  A.  Ghnr- 
buck  were  also  employed  as  local  inspectors  during  a  part  of  the  season 
of  operations.  A  provision  of  the  act  of  July  5, 1884,  authorized  the 
removal  of  obstructions  at  the  mouth  of  the  Pawtuxet  River,  at  an  ex- 
pense not  exceeding  $1,000,  to  be  paid  for  from  the  appropriation  for 
Providence  River. 

A  vessel  with  steam-hoisting  apparatus  and  a  submarine  diver  having 
been  employed  for  this  purpose,  there  were  removed  from  the  month  of 
the  Pawtuxet  in  September,  1884,  forty-nine  bowlders  of  all  sizes  up  to 
about  40  tons  weight  each,  making  a  good  and  safe  channel  60  feet 
wide,  with  not  less  than  4  feet  of  water  at  mean  low  water.  Mr.  A. 
H.  Dickens  was  local  inspector  of  this  work. 

On  the  20th  December,  1884,  the  following  resolution  was  passed  by 
the  Senate  of  the  United  States : 

In  thk  Senate  of  the  Unttkd  States, 

December  '20,  1884. 
BeMlvedy  That  the  Secretary  of  War  is  hereby  directed  to  transmit  to  the  Senate  aa 
estimate  of  the  cost  of  the  propobed  improvement  of  the  harbor  of  Providence,  Bhode 
Island,  by  the  removal  of  Qreen  Jacket  Shoal  to  the  depth  of  25  feet  at  mean  low 
water. 
Attest: 

Anson  G.  McCook, 

Seoretarp, 

In  compliance  with  this  resolution  I  was  directed  to  make  report* 
My  report  and  estimate,  dated  January  10, 1885,  were  transmitted  to 
Congress  and  printed  as  Senate  Ex.  Doc.  No.  42,  Forty-eighth  Con- 
gress, second  session,  and  a  copy  will  be  found  appended  hereto. 

AMOUNT  EXPENDED  AND  PBOaBESS  DUBING  THE  LAST  FISOAL  YEAR. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1885,  was  $84,334.47.    The  Pomham  Beaoh  and 
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the  Pawtaxet  Beach  were  excavated  to  their  full  width  of  300  feet  and 
full  depth  of  25  feet.  ^The  turn  at  the  upper  end  of  the  Pomham  Beach 
was  widened  to  420  feet,  and  the  turn  at  the  upper  end  of  the  Pawtuxet 
Beach  was  widened  to  440  feet,  with  the  same  depth  as  in  the  main 
channel.  There  has  now  been  excavated  a  continuous  ship-channel  25 
feet  deep  and  not  less  than  300  feet  wide  from  Fox  Point,  in  the  city  of 
providence,  to  Sabine's  Point  Light. 

OPEBATIONS  CONTEMPLATED    FOB  THE  FISOAL  TEAR  ENDING  JUNE 

30, 1886. 

No  appropriation  having  been  made  at  the  last  session  of  Congress, 
no  work  will  be  done  during  the  next  fiscal  year. 

WORK    REQUIRED    TO  BE  DONE  TO  COMPLETE    THE  EXISTING  PROJ- 
ECT. 

To  complete  the  25-foot  channel  300  feet  wide  to  the  deep  water  of 
Narragansett  Bay  there  remains  the  increasing  to  300  feet  the  200 
feet  of  width  already  excavated  in  the  lowest  (the  Gaspee)  reach. 
There  also  remains  for  the  completion  of  the  existing  project  the  re- 
mainder of  the  excavation  of  the  anchorage  basin  between  Fox  and 
Field's  points.  It  should  be  observed  that  the  removal  of  Green  Jacket 
Shoal  not  having  yet  been  acted  on  by  Congress,  the  cost  of  this  work, 
which  will  be  found  in  the  special  report  on  the  subject,  which  is  ap- 
pended to  this  report,  is  not  included  in  the  <'  amount  (estimated)  re- 
quired for  completion  of  existing  project"  in  the  following  money  state- 
ment. 

Providence  River  is  in  the  collection  district  of  Pnividence,  which  is  a  port  of  entry. 
The  amount  of  revenue  collected  during  the  last  fiscal  year  was  $201,977.87.  The 
nearest  light-houses  are  the  six  light-houses  in  Providence  River.  The  nearest  forti- 
fications are  fort  on  Dutch  Island  and  Fort  Adams,  Rhode  Island. 

Money  statement, 

Joly  1,  1884,  amount  available  |2,618  00 

Amount  appropriated  by  act  approved  July 5,  1884 85,000  00 

Repayments 136  14 

87,754  14 
Jaly  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1884 $84,330  65 

Jaly  1,  1885,  outstanding  liabilities 3  82 

84, 334  47 

Jaly  1,  1885,  amount  available 3,419  67 

f  Amount  (estimated)  required  for  completion  of  existin£  project 235, 000  00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887  100, 000  00 
Sabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


commxrcial  statistics. 

Providbkcb  Board  of  Trade,  Secretary's  Office, 

PrwidwMe,  B.  /.,  July  17, 1885. 
Dbar  Sir  :  Yonis  of  the  14th  came  to  hand  in  due  season.    Yours  of  the  15th  ultimo 
did  not  reach  me.    I  now  have  the  pleasure  of  answering  that  of  the  14th.    Commer- 
mml  statistics  at  port  of  Providence  for  the  year  1884  are  as  follows : 
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The  whole  nnmber  of  arriyalH  at  the  port  from  foreign  countries  was  59,  of  which 
19  were  American,  bringing  merchaodise  as  follows : 

Lumber feet..  3,102,455 

Shingles 2,790.500 

Laths 6,599.000 

Salt pounds..  10,477,679 

Scrap-iron do l,411,;i40 

Loj|rwood do 2,035,570 

Brimstone tons..  1,139 

Molasses gallons..  157,602 

Number  of  coastwise  arrivals,  4,209,  bringing : 

Cotton bales..  142,876 

Wool do....  27.941 

Flonr barrels. .  4,  'M9 

Grain bushels..  816,172 

Coal tons..  766,165 

Tonnage  of  the  port,  107  sail  vessels,  14,544.47  tons  ;  34  steam  vessels,  19,564.79  tons. 
Very  respectfully, 

F.   P.   LlTFLK, 

Secrttary, 
Lieut.  Col.  Geo.  H.  Elliot. 


LETTER  OF  COLLECTOR  OP  CUSTOMS  AT  PROVIPENCE,   RHODE  ISLAND. 

Custom- House,  Providence,  R.  I., 

Collectoi^a  Office,  July  1,  1885. 
Sir  :  In  compliance  with  your  request  I  inclose  herewith  statistics  of  the  commerce, 
d^c,  of  this  port  during  the  year  1884. 
Very  respectfully, 

Cyrus  Harris, 

Collector, 
Col.  Geo.  H.  Elliot. 

[Inclosare.] 

Providence,  June  30,  1885. 

Dear  Sir:  In  compliauce  with  your  request  I  submit  the  following  statement, 
giving,  as  far  as  time  and  available  data  would  allow,  such  information  concerning 
the  commerce  of  this  port  for  the  year  1884  as  was  called  for  in  your  letter  from 
Lieutenant-Colonel  Elliot,  dated  Newport,  June  15,  18e'5. 

The  custom  house  records  show  that  the  aggru*;ate  number  of  vessels  that  arrived 
at  the  port  of  Providence  during  the  year  1h84  was  5,974,  making  the  total  of  vessels 
that  arrived  and  sailed,  11,948,  claHsi fled  an  follows:  Steamers,  2,551;  barks  and  brigs, 
35 ;  schooners,  2,277;  barges,  7H3  ;  sloops,  75,  and  273  steam-tugs  used  in  towing  the 
coal,  iron,  and  lumbei:  barges  to  and  from  this  port. 

Tons. 

The  net  registered  tonnage  of  the  above  arri vals  was 1 ,  953, 573 

Of  vessels  sailed 1,953,573 

Total  tonnage  arrived  and  sailed 3, 907, 146 

Many  of  the  steamers,  barks,  and  large  three  and  four  masted  schooners  of  the 
above  arrivals  were  deep-draught  vessels,  drawing  from  15  to  20,  and  some  of  them 
22,  feet. 

'J  he  following  staple  articles  of  merchandise,  brought  to  this  port  by  the  above 
vessels  during  the  year  18c4,  were  : 

Cotton ; bales..  150,;M4 

Wool : do....  28,211 

Flour barrels..  .'>,042 

Grain bushels..  813. 1T2 

Coal tons..  7(57,831 

Lumber do 50,000 

Iron do....  20,000 

Brick do....  15,000 

Lime :.do 10,000 

There  are  several  excursion  steamers  and  other  vessels  plying  between  this  port 
and  other  landings  on  Narragansett  Bay,  within  the  district  of  Providence,  that  are 
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not  inolnded  in  the  above  statement,  bat  would  considerably  increase  the  number  of 
arriyals  and  aggregate  tonnage. 

I  have  no  record  or  other  data  by  which  I  can  give  even  an  approximate  statement 
of  the  tonnage  of  general  merchandise  shipped  to  and  from  this  port,  mainly  by 
steamers,  during  the  year  1884  ;  bat  if  a  statement  of  snch  shipments  was  made  for 
the  year  188:),  the  diflrerenoe  in  the  two  years'  shipments  wonld  probably  be  small. 

£.  M.  Arnold, 
Cyrus  Harris,  Esq.,  Inspector  of  CutiomB, 

ColUotor» 


LBTtBR  OF  MR.  GBORGE  R.  PHILLIPS. 

Providence,  R.  I.,  June  26,  1885. 

Dear  8ir  :  Your  favor  (13th)  came  duly  to  hand,  and  in  answer  to  same  would  say 
that  the  great  depression  in  general  business  has  been  felt  here,  although  there  has 
been  an  increase  in  importations  Of  certain  general  merchandise. 

The  general  merchandise  imported  into  the  port  of  Providence  during  the  year. 
1884  was  as  follows : 

Cotton bales..  190,000 

Wool do 94,000 

Coal tons..  76(5,000 

Wrought  iron  and  steel lbs..  48,770,000 

Oil barrels..  107,000 

Flour do....  252,000 

Beef do....  22,157,000 

Hny bales..  3:^5,000 

Corn bushels..  1,700,000 

Oats do....  710,000 

Meal do...,  278,000 

Malt do....  87,000 

Liquors barrels..  78,000 

Lumber feet,.  37,000,000 

Salt bushels..  545,000 

I  wish  to  call  your  attention  to  ||rreat  need  of  an  appropriation  to  remove  the 
obstructions  that  are  increusiog  on  Field's  Point.  The  narrow  channel  aod  the  rapid 
current  makes  it  very  hard  for  any  sailing  vessels  to  get  through  without  assistance 
from  tugs. 

I  would  also  call   your  attention    to  the  Green  Jacket  Shoal,  which  should  be 
removed  at  an  early  date. 
Very  truly,  yours, 

Col.  Geo.  H.  Elliot.  Geo.  R.  Phillips. 


SPECIAL  REPORT  ON  THE  IMPROVEMENT  OF  THE  HARBOR  OF  PROV- 
IDENCE, RHODE  ISLAND,  BY  THE  REMOVAL  OF  GREEN  JACKET 
SHOAL  TO  THE  DEPTH  OP  TWENTY-FIVE  FEET  AT  MEAN  LOW 
WATER. 

Engineer  Office,  United  States  Army, 

Newport^  R.  /.,  January  10,  1885. 
General  :  I  have  the  honor  to  acknowledge  the  receipt  of  a  copy  of 
the  following  resolution  of  the  Senate  of  the  United  States : 

In  the  Srnatb  of  the  United  States, 

December  20,  1884. 
Retfohedy  That  the  Secretary  of  War  is  hereby  directed  to  tranHiiiit  to  the  Senate  an 
estimate  of  the  cost  of  the  proposed  improvement  of  the  harbor  of  Providence,  Rhode 
Island,  by  the  removal  of  Green  Jacket  Shoal  to  the  depth  of  25  feet  at  mean  low 
water. 
Attest:  Anson  G.  McCook, 

Stcrelary, 

In  compliance  with  the  direction  contained  in  the  indorsement  on  the 
above  resolution,  I  beg  leave  to  submit  the  following  report: 

Grften  Jacket  Shoal  is  in  the  upper  part  of  the  harbor  of  Providence, 
off  the  wharves  on  the  south  front  of  the  city.    This  part  of  the  harbor 


Digitized  by 


Google 


602         BEPOBT   OF   THE   CHIEF   OF   ENGINEEBS,  U.  8.  ARBfY. 

8  aboat  2,000  feet  long  by  from  600  to  1,200  feet  wide,  and  of  this  area, 
the  shoal,  or  rather  that  part  of  it  which  is  within  the  15-foot  curve, 
takes  np  abont  18  acres.  There  are  channels  on  either  side  of  the 
shoal,  between  it  and  the  harbor  lines,  having,  the  one  on  the  north 
side,  a  width  of  about  300  feet  and  a  depth  of  20  feet,  and  the  one  on 
the  south  side  a  width  varying  from  50  to  100  feet,  and  a  depth  of  about 
15  feet  at  mean  low  water.  The  water  on  the  summit  of  the  shoal  is 
about  1  foot  deep  at  mean  low  water. 

In  my  last  annual  report,  in  speaking  of  the  value  of  the  space  occu- 
pied by  the  shoal,  which  is  the  best  part  of  the  harbor  for  anchorage 
purposes,  I  said : 

It  may  Dot  be  thought  necessary  in  the  first  instance  to  excayate  this  shoal  deeper 
than  20  feet,  but  within  a  short  time  the  commerce  of  Providence  wiU  doubtless  de- 
mand its  removal  to  a  depth  of  not  less  than  25  feet  at  mean  low  water.  The  cost  of 
the  work  cannot  be  estimated  before  the  snrvey  reqnired  to  determine  the  quantity, 
and  the  borings  to  discover  the  character,  of  the  material  to  be  removed,  which  are 
now  in  progress,  are  finished. 

The  major  part  of  the  larger  class  of  vessels  engaged  in  the  commerce 
of  Providence  are  from  16  feet  to  20  feet  draught,  and  there  is  a  con- 
stant tendet^cy  to  an  increase  in  the  size  of  vessels  arriving  at  this  port, 
and  a  corresponding  reduction  in  the  cost  of  freights.  There  are  sev- 
eral vessels  already  that  draw  more  than  20  feet  and  the  number  would 
be  larger,  but  at  present  there  is  no  anchorage  for  such  vessels,  except 
in  such  positions  that  they  rest  in  the  mud  at  low  water,  or  they  occupy 
and  obstruct  our  newly  excavated  25-foot  channel,  the  upper  end  of 
which  lies  just  west  of  the  shoal,  and  the  whole  of  which  is  nearly  com- 
pleted to  the  deep  water  of  Narragansett  Bay. 

When,  at  low  water,  these  vessels  rest  in  the  mud  near  the  channel 
they  crush  down  its  banks,  and  our  recent  surveys  show  that  much 
damage  has  been  done  to  the  channel  in  this  way. 

In  consideration  of  these  facts  and  the  comparative  economy  of  mak- 
ing the  whole  depth  in  one  contract,  it  will  doubtless  be  advisable  to 
dredge  the  shoal  at  once  to  the  depth  of  25  feet  at  mean  low  water. 

Assuming  that  the  city  will  take  care  of  the  space  between  the  harbor 
lines  and  lines  drawn  parallel  and  distant  200  feet  from  them,  the  sur- 
vey above  referred  to  shows  that  the  amount  of  material  to  be  removed 
is  851,108  cubic  yards.  Our  borings  covered  every  part  of  the  shoal 
and  we  found  that  it  is  almost  entirely  composed  of  mud.  My  current 
contract  for  dri^dging  similar  material  in  the  2ofoot  channel  in  Provi- 
dence Biver  is  12  cents  per  cubic  yard,  and  although  this  is  almost  a 
minimum  price  for  such  work,  I  think  it  safe  to  estimate  that  the  shoal 
can  be  removed  at  the  same  rate,  or,  allowing  10  per  cent,  for  contin- 
gencies, at  a  total  cost  of  $112,346.25. 

The  collector  of  customs  at  Providence  reports  17,104  arrivals  and 
departures  of  vessels  during  the  year  1883,  with  an  estimated  total  ton- 
Mage  of  4,522,768  tons. 

In  concluding  this  report  it  may  be  proper  for  me  to  remark  that  when 
this  shoal  is  removed  the  harbor  of  Providence  will  be  one  of  the  finest 
in  the  country,  whether  in  respect  of  its  capacity  for  deep-draught  ves- 
sels or  its  security  or  the  safety  of  its  approaches  or  its  distance  inside 
the  general  coast  line,  which  gives  it  an  especial  advantage  by  reason 
#f  the  comparatively  low  rates  of  water  trans|K)rtation. 
Very  respectfully,  your  obedient  servant, 

Georgb  H.  Elliot, 
Lieut.  Col.  of  Engineen. 

Brig.  Gen.  John  Nkwton, 

Chief  of  Engineersj  V.  8.  A. 
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C8. 
IMPROVEMENT  OF  NEWPORT  HARBOR,  RHODE  ISLAND. 

This  harbor  is  on  the  main  entrance  to  l^arragansett  Bay.  It  is  one 
of  the  most  important  harbors  on  the  coast,  providing  a  safe  roadstead 
and  anchorage.  Newport  itself  is  upon  an  inner  harbor,  separated 
from  Narragansett  Bay  by  Goat  Island  and  a  breakwater  which  extends 
northerly  from  the  island  aboat  1,400  feet.  The  mean  rise  and  fall  of 
the  tide  is  about  3|  feet. 

ORIGINAL  CONDITION. 

Before  improvement  the  capacity  of  the  inner  harbor  was  limited  by 
shoals,  and  it  was  noc  adequate  to  the  number  and  size  of  vessels  seek- 
ing it  for  refuge.  The  southern  (the  main)  entrance  was  obstructed  by 
a  bar  which  stretched  out  from  Goat  Island,  and  the  general  business 
wharves  of  the  city  could  not  be  reached  at  low  tide  by  vessels  draw- 
ing more  than  8  feet. 

FLANS   OP  IMPROVEMENT. 

The  original  project,  and  its  subsequent  modifications,  under  which 
work  is  now  carried  on,  are  substantially  as  follows :  Deepening  the 
southern  entrance  to  15feet  at  mean  lowwater,  cutting  away  a  portion  of 
the  spit  which  stretches  out  from  the  southerly  end  of  Goat  Island  to 
the  same  depth,  and  constructing  a  jetty  on  the  southwest  shore  of  the 
island  to  arrest  the  drift  of  littoral  sand  and  gravel  into  the  entrance 
to  the  harbor ;  deepening  to  13  feet  at  mean  low  water,  the  area  in- 
cluded between  the  13  foot  curve  on  the  west,  a  line  drawn  from  the 
southwest  corner  of  Perry  Mill  Wharf  to  Lime  Rock  on  the  south, 
the  harbor  line  on  the  east,  and  a  line  drawn  parallel  to  and  50  feet 
firom  the  City  Wharf  on  the  north  ;  deepening  to  10  feet  at  mean  low 
water  the  area  northwest  of  a  line  drawn  from  Lime  Eock  through  the 
spindle  which  is  in  the  southeast  part  of  the  harbor,  and  excavating  a 
channel  10  feet  deep  at  mean  low  water  along  and  outside  the  harbor 
line  south  to  a  point  opposite  the  Gas  Company's  Wharf.  The  additional 
plans  of  the  last  year  include  the  excavating  of  a  channel  750  feet  wide 
and  15  feet  deep  at  mean  low  water  around  and  to  the  eastward  of  the 
Dolphin,  which  marks  the  Goat  Island  Spit ;  cutting  away  the  spit  to 
a  depth  of  15  feet  at  mean  low  water  northward  to  a  line  drawn  from 
the  Dolphin  to  clear  the  permanent  dock  at  Fort  Adams  by  100  feet, 
and  the  construction  of  additional  jetties  on  the  western  shore  of  Goat 
Island. 

A  plat  of  Newport  Harbor,  showing  the  plans  of  the  work  and  the 
work  done  to  June  30,  1885,  accompanies  this  report. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1884. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
SO,  1884,  including  liabilities  outstanding  at  that  date,  was  $73,141.23, 
with  the  following  results :  A  jetty  on  the  southwest  shore  of  Goat 
Island  150  feet  long  had  been  constructed,  and  the  northern  angle  be- 
tween it  and  the  shore  quickly  filled  with  sand  and  gravel,  showing  its 
utility,  a  considerable  portion  of  the  southern  entrance,  and  the  spit 
south  of  Goat  Island  had  been  excavated,  first  to  12  feet  and  afterwards 
to  13  feet  at  mean  low  water ;  of  the  area  to  be  deepened  to  13  feet 
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within  the  harbor,  about  58  acres,  or  two-thirds,  had  been  completed, 
except  at  a  few  places  in  the  northern  part  of  the  harbor  where  the 
material  was  found  too  hard  for  the  dredge  used  in  the  work,  and  ex- 
cept that  a  bullihead  was  left  in  the  extreme  northeast  portion  of  the 
harbor  to  protect  an  anchorage  for  small  vessels.  Many  large  bowlders 
had  been  removed  from  the  bottom  of  the  harbor.  No  work  had  been 
done  in  the  area  to  be  dredged  to  10  feet  at  mean  low  water. 

OPERATIONS  DURING  THE  LAST  FISCAL   YEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
On  the  28th  of  August,  1884,  advertisements  were  issued  for  dredging 
under  the  provisions  of  the  act  of  Congress  of  July  5,  1884,  appropriat- 
ing $20,000  for  the  further  improvement  of  the  harbor.  The  following 
proposals  were  received,  and  were  opened  September  23,  1884: 


NamM  and  addreaaea  of  bf  ddora. 


Price  per 
cnbioyaTd. 

Cents. 

Hartford  Dredslne  Company,  Hartford,  Conn 19 

AuiEustas  B.  Martin,  Bonton.  Mass 

J.  fl.  Feniier,  Jeraey  Citv.  N.  J  

P.  Sanrord  Ross,  Jersey  City.  N.J 

John  MoDermott.  Cokoes,  2J.  Y 

J.  BoyntOD,  Newport,  K.  I.,  and  Lyman  Boynton,  Boston,  Mass 

Riclianl  M.  Pnvn,  Albanv.  N.  Y 

Moore  &  Wrijrht.  Port  land.  Me 

Elijah  Braiucid  and  Thomas  H.  B<>nton,  New  York  City ;  35 

H.  N.  and  A.  J.  Beardsley,  Bridgeport,  Conn 


2» 
80 
34| 
85 


With  the  approval  of  the  Chief  of  Engineers  the  contract  was  awarded 
to  the  Uartford  Dredging  Company,  the  lowest  bidder;  contract  dated 
October  4,  ltS84,  to  be  commenced  within  thirty  days  from  date  of  con- 
tract, unless  otherwise  agreed,  and  completed  August  1,  1885. 

Work  under  the  above  contract  commenced  October  15,  1884,  and 
with  the  exception  of  a  short  suspension  during  the  winter  was  contin- 
ued until  the  close  of  the  fiscal  year ;  8,041,08  cubic  yards  were  removed 
from  the  channel  outside  the  harbor  line  in  the  southern  part  of  the  har- 
bor; 24,147.31  cubic  yards  were  removed  in  deepening  the  area  south- 
west of  Commercial  Wharf  to  13  feet  at  mean  low  water ;  24,046  84  cubic 
yards  were  removed  from  the  channel  15  feet  deep  and  750  feet  wide 
around,  and  to  the.  eastward  of  the  Dolphin  on  Goat  Island  Spit,  and 
5,800.8  cubic  yards  were  removed  from  the  spit.  In  addition  to  the 
above  about  30  cul)ic  yards  of  bowlders  were  removed  from  the  bottom 
of  the  harbor.  Mr.  Frank  G.  Bourn  and  Mr.  John  S.  Engs,  jr.,  were 
local  inspectors  of  the  work ;  the  former  to  June  1,  1885,  and  the  latter 
since  that  date. 

AMOUNT  EXPENDED  AND  PEOGBESS  DURING  THE  LAST  FISCAL  YEAB. 

The  amount  exi)ended  during  the  last  fiscal  year  was  $13,825.43,  and 
the  results  were  the  widening  to  00  feet  and  deepening  to  10  feet  at 
mean  low  water,  1,080  feet  in  length  of  the  channel  outside  the  harbor 
line  in  the  southern  part  of  the  harbor;  an  increase  of  about  5.72  acres 
in  that  jrart  of  the  harbor  designed  to  be  deepened  to  13  feet  at  mean 
low  water ;  the  completion  of  the  channel  15  feet  deep  and  750  feet  wide 
around  and  to  the  eastward  of  the  Dol)>hiu  on  Goat  Island  Spit  (the 
area  dredged  at  this  place  being  0.5  acres),  and  an  increase  of  224  feet 
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in  the  width  between  the  15-foot  curves  at  the  southern  entrance  to  the 
harbor.  The  area  of  thfe  spit  removed  to  a  depth  of  15  feet  at  mean  low 
water  in  the  latter  work  was  about  2.75  acres,  and  at  the  end  of  the  fis- 
cal year  this  work  was  still  in  progress. 

OPERATIONS  CONTEMPLATED  FOR   THE  FISCAL   YEAR    ENDING  JUNE 

30,  1886. 

With  the  available  remainder  of  the  appropriation  of  July  5,  1884, 
the  removal  of  the  spit  south  of  Goat  Island  to  a  depth  of  15  feet  at 
mean  low  water  will  be  continued ;  the  bowlders  uncovered  in  recent 
dredging  within  the  harbor  will  be  removed,  and  the  jetty  on  the  south- 
west shore  of  Goat  Island  will  be  repaired,  raised,  and  extended.  The 
current  contract  is  to  be  completed  August  1,  1885.  The  current  ap- 
propriation will  be  exhausted  during  the  fiscal  year  ending  June  30, 
1886. 

WORK  REQUIRED  TO  BE  DONE  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  be  done  to  complete  the  existing  project  is  the 
remainder  of  the  cutting  away  of  the  spit  south  of  Goat  Island  to  15 
feet  depth,  and  northward  to  a  line  drawn  from  the  Dolphin  to  dear  the 
Permanent  Dock  at  Fort  Adams  by  100  feet,  the  remainder  of  the  ex- 
cavation within  the  harbor  of  the  anchorage  area  of  13  feet  depth,  and 
the  excavation,  also  within  the  harbor,  of  the  anchorage  ana  of  10  feet 
depth.  Also  the  completion  of  the  system  of  jetties  outside  of  Goat 
Island  to  arrest  the  drift  of  littoral  sand  and  gravel  into  the  harbor  en- 
trance. 

Newport  is  in  the  coUection  district  of  Newport,  and  is  a  port  of  entry.  The  amount 
of  revenue  collected  in  the  last  fiscal  year  was  ^2,554.72.  The  nearest  lij^ht-honses 
are  Lime  Rock  and  Newport  (Goat  Island)  lights.  The  nearest  fortification  is  Fort 
Adams,  Newport,  li.  I. 

Money  statement, 

Joly  1,  1884,  amount  available , $00  80 

Amount  appropriated  by  act  approved   July  5,  1884 20, 000  00 

20, 060  80 
July  1,  1885,  amonnt  expended  during  fiscal  jear,  exclusive  of 

outstanding  liabilities  July  1,  1884 811,217  13 

July  1,  1885,  outstanding  liabilities 2, 608  ao 

13, 825  43 

July  1,  1885,  amount  available , 6, 235  37 

{Amount  (estimated)  required  for  completion  of  existing  projcc t 67, 000  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18r*7    50, 000  00 
Submitted  in  ctmipliance  with  requirements  of  secticm  2  of  river  and 
harbor  acts  of  1860  and  \&u. 


COMMKRCIAL  STATISTICS. 

CusTOM-HousE,  Newport,  R.  I., 

Colhctor'8  Office,  Jubj  15,  1885. 
Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letters  of  the  15th  ultimo. 
During  the  year  ending  Juno  30,  1885,  about  five  thousand  vessels  of  all  classes  have 
arrivea  at  this  port,  eiiher  for  a  harbor  or  to  discharge  cargoes ;  this  includes  steam 
and  sail  vessels  engaged  in  coasting  trade,  fisheries,  and  yachting.  During  the  year 
«nding  June  30,  1885,  twelve  vessels  have  aiTived  at  this  port  from  foreign  ports  and 
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discharged  their  cargoes ;  nine  vessels  have  cleared  from  this  port  for  foreign  porta. 


The  cargoes  from  foreign  ports  consisted  of— 

Spruce  boards feet..     763, 359 

Bprace  laths packages..    287,800 

Hemlock  boards feet..     366,438 

During  the  same  year  there  has  been  landed  at  this  port,  saj — 

Coal tons..        42,000 

Shingles 3,750,000 

Laths 3,000,000 

Ldme barrels..        12,000 

Cement do 5,700 

Bricks 4,000,000 

Lumber feet..  9,600,000 

The  amount  of  revenue  collected  in  this  district  Arom  duties  on  imi>orts,  tonnage 
tax,  Mariue  Hospital  tax,  inspection  of  steam-vessels,  and  miscellaneous  receipts  dur- 
ing the  year  endiug  June  30,  1H85,  was  $2,554.72 ;  the  decrease  from  previous  years  be- 
ing on  account  of  the  law  abolishing  Marine  Hospital  tax,  fees  on  certain  work,  and 
reduction  of  steamboat-inspection  ft^es,  aud  tonnage  tax.  There  are  133  vesselsowned 
in  and  bailing  from  this  port,  viz :  118  sail  and  15  steam.  The  gross  tonnage  of  the 
133  vessels  is  5,596.76.  The  net  tonnage  of  the  133  vessels  is  4,557.75.  The  tonnage 
of  the  largest  vessel  is  708.69  gross ;  673.26  net.  The  tonnage  of  the  smallest  veaael 
is  2.75  gross:  2.17  net.    The  largest  vessel  draws  13  feet  when  loaded. 

Trusting  that  statistics  above  referred  to  are  suflBcient  for  your  purposes, 
I  remain,  respectfully, 

J.   H.  COZZBN8, 

Collector. 
Lieut.  Col.  G.  H.  Elliot. 


lkttkr  of  tub  8dpbrv1sob  of  thb  old  colony  8tbamboat  compant. 

Old  Colony  Steamboat  Company, 

Newport,  B,  /.,  June  26,  1885. 
Dbar  Sib  :  Your  letter  of  the  16th  instant  received.    In  reply  I  respectfully  sabmit 
the  amount  of  merchandise  carried  by  the  steamers  of  this  line  during  the  year  end- 
ing May  31,  1885,  to  be  245,000  tons,  and  the  number  of  passengers  260,000. 
Yours,  truly, 

Oeorob  Pkircb, 

Superviaar, 
Lieut.  Col.  Qborgb  H.  Elliot. 


LBTTBR  OF  THK  SUPBRINTBNDBNT  OF  THE  NEWPORT  AND  WICKFORD  RAILROAD 

steamboat  company. 

superintendbnt'8  office, 
Newport  and  Wickford  Railroad  and  Steamboat  Company, 

Newport,  B.  /.,  June  18,  I88&. 
Sir  :  Your  letter  of  June  16  duly  received  and  contents  noted,  and  I  would  say  in 
reply  that  the  number  of  passmigers  carried  by  this  line  from  August  31,  18S3,  ta 
September  1,  1884,  was  66,074,  and  the  total  amount  of  freight  was  1,690  tonsi 
Yours,  truly, 

TuEO.  Warren, 

SuperintemdeiU, 
Colonel  Elliot, 

Engineer  Office,  U,  8,  A, 


C  9. 
HARBOR  OF  REFUGE  AT  BLOCK  ISLAND,  RHODE  ISLAND. 

This  island  is  a  part  of  the  State  of  Bhode  Island.  It  is  14  miles  east 
of  Montaak  Point,  the  eastern  end  of  Long  Island,  and  its  nearest  point 
is  about  10  miles  sonth  of  the  mainland.    Besides  the  wants  of  Um 
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mackerel-fishing  fleet  and  the  general  coast  navigation,  the  island  is  an 
important  point  on  our  shores  for  ocean  navigation.  It  has  a  signal 
station  connected  by  submarine  telegraph  with  the  mainland.  Vessels 
are  passing  the  island  at  all  times  and  on  all  sides  of  it,  and  its  position 
renders  it  of  national  importance. 

ORIGINAL  CONDITION. 

Before  the  construction  of  the  present  harbor  of  refuge  Block  Island 
had  no  harbor  which  afforded  protection  for  decked  vessels.  The  only 
ones  used  were  open  boats,  which,  on  the  approach  of  storms,  were 
hauled  up  on  the  beach  by  oxen.  The  largest  of  these  boats  were  of 
about  10  tons  burden.  The  mean  rise  and  fall  of  the  tide  is  about  3 
feet. 

PLANS  OF  THE  WORKS. 

The  original  project  and  its  subsequent  modifications  provided  for  a 
harbor  of  refuge  on  the  eastern  side  of  the  island,  consisting  of  an  inner 
harbor  for  the  protection  of  small  vessels  and  an  exterior  harbor  for 
large  ones.  The  former  was  to  be  about  250  to  300  feet  in  area,  and  in- 
closed, with  the  exception  of  an  opening  60  feet  wide  in  the  clear  on  the 
seaside,  by  timber  crib  work  filled  with  stones  and  resting  on  a  riprap 
foundation.  The  exterior  harbor  was  to  1)e  formed  by  a  riprap  break- 
water designed  to  intercept  the  waves  from  the  eastward,  and  the  beds 
of  both  harbors  were  to  be  cleared  of  bowlders.  The  next  project  (1881) 
was  to  build  a  masonry  wall  on  the  east  side  of  the  inner  harbor  in  lieu 
of  the  old  crib-work  on  that  side,  which  was  in  danger  of  breaking  down 
in  storms,  and  also  to  protect  the  cliff  which  lies  to  the  eastward  of  the 
harbor,  the  material  of  which  was  carried  by  the  current  into  the  har- 
bor, decreasing  its  depth.  The  last  project  for  the  work,  the  one  under 
which  we  are  now  working,  provides  for  filling  the  gap  in  the  main  break- 
water under  the  provisions  of  the  act  of  Congress  of  July  6, 1884,  appro- 
priating $15,000  for  ''  improving  the  breakwater."  This  gap,  200  feet  in 
length,  and  1,400  feet  from  the  shore,  had  been  left  for  the  convenience 
of  vessels  getting  in  and  out  of  the  harbor,  but  it  was  found  to  let  in  too 
much  of  the  sea  in  stormy  weather,  interfering  with  the  usefulness  of 
the  harbor.  A  plat  of  Block  Island,  showing  the  position  of  the  harbor 
of  refuge  and  a  plan  of  the  works,  will  be  found  with  the  special  report 
on  the  enlargement  of  the  inner  harbor  which  accompanies  this  report. 

AMOUNT  EXPENDED,  AND  RESULTS,  TO  JUNE  30,  1884. 

The  inner  harbor  and  the  main  breakwater,  built  in  prolongation  ot 
the  eastern  side  of  the  inner  harbor  and  extending  1,900  feet  from  the 
shore,  were  constructed  in  the  years  1870  to  1879  inclusive.  The  utility 
of  the  work  at  once  became  apparent.  In  stormy  weatlier  the  inner 
harbor  especially  was  filled  with  fishermen  and  coasters,  and  it  soon 
became  necessary  to  increase  its  depth  from  7  feet,  to  which  it  had  been 
dredged  in  the  first  instance,  to  9  feet  at  mean  low  water.  In  1883  a 
strong  jetty  was  built  out  from  the  cliif  to  the  eastward  of  the  inner 
harbor,  and  a  masonry  wall  was  constructed  on  the  inside  of  the  crib- 
work  forming  the  eastern  side  of  the  inner  harbor  for  the  purposes  be- 
fore mentioned. 

The  total  expenditures  up  to  June  30, 1884,  including  liabilities  out- 
standing at  that  date,  were  $306,859.98. 
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OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginuing  of  the  last  fiscal  year  no  work  was  in  progress. 
In  August,  1884,  a  survey  of  the  bottom  of  the  inner  and  outer  harbors 
was  made  by  Assistant  Engineer  Judson,  assisted  by  a  party  in  the 
United  States  schooner  Surveyor,  and  at  the  same  time  the  wharf  in 
the  inner  harbor,  which  had  been  repaired  in  1883  by  means  of  an  ap- 
proi)riation  which  was  made  in  1882,  was  again  repaired,  as  far  as  the 
funds  available  for  the  purpose  would  allow.  It  is  proper  to  be  re- 
marked in  this  connection  that  this  wharf  is  so  thoroughly  decayed  that 
it  is  past  any  useful  repair,  and  should  be  replaced  by  a  new  structure. 
The  supplies  for  the  lighthouses  are  landed  here,  and  all  the  passengers 
(many  thousand  annually)  and  all  the  goods  to  and  from  the  island  ar- 
rive at  and  depart  from  it,  except  that  in  summer  months  an  excursion 
steamer  from  the  mainland  uses  for  its  passengers  a  small  private  wharf 
in  the  outer  harbor,  but  this  wharf  cannot  be  used  in  winter  on  account 
of  the  exposure  of  the  outer  harbor.  As  the  case  now  stands,  the  pub- 
lic considers  the  wharf  a  Government  wharf,  and  that  it  has  no  right 
to  do  anything  to  it,  and  if  it  is  not  to  be  renewed  at  Government 
expense  by  means  of  an  appropriation  made  for  the  purpose — it  will 
require  about  $2,500 — provision  should  be  made  for  turning  it  over  to 
the  authorities  of  the  town  of  New  Shoreham  (the  corporate  name  of 
Block  Island)  for  public  use  and  maintenance. 

On  the  6th  of  October,  1884,  advertisements  were  issued  for  riprap 
granite  for  filling  the  gap  under  the  provisions  of  the  act  of  Congress 
of  July  5,  1884,  appropriating  $15,000  for  improving  the  breakwater. 
The  following  proposals  were  received  and  were  opened  on  the  28th  of 
the  same  mouth : 

Price  per 
N^ames  and  addrcasea  of  biddera.  I  ton  of  2,240 

pounds. 

James  Sciillv.  Groton.  Conn  : :  $166 

Isaac  A.  Sjfvester,  Newton  Centre,  Mass 1  67 

With  the  approval  of  the  Chief  of  Engineers,  thecontract  was  awarded 
to  Mr.  flames  Scully,  the  lowest  bidder;  contract  dated  November  15, 
1884,  to  be  commenced  within  one  month  after  signing  of  contract,  un- 
less otherwise  agreed,  and  completed  August  31,  1885. 

Work  under  the  above  contract  was  commenced  March  19,  1885,  and 
at  the  end  of  the  fiscal  year  is  still  in  progress.  The  amount  of  riprap 
stone  deposite<l  in  the  gap  during  the  year  was  5,795  tons.  Mr.  Andrew 
R.  Elliot  is  tht-  local  inspector  of  the  work. 

On  the  8th  I)eceml>er,  1884,  the  following  resolution  was  passed  by 
the  Senate  of  the  United  States: 

In  the  Senate  of  the  United  States^ 

Dece^mbfr  8,  1884. 
Resolved,  That  the  Secretary  of  War  be,  and  he  hereby  18,  directed  to  conminnicate 
to  thi*  Senate,  without  iinneceHsary  delay,  whether  there  exints  a  public  neceBsiiy  for 
the  enlar<^eitieut  of  tbo  basin  or  harbor  inside  the  breakwater  at  Block  iHlaud,  Khode 
Island,  for  the  proper  accommodation  of  the  shipping  seeking  refuge  at  that  place; 
and,  if  so,  to  what  extent  should  such  enlargement  be  made,  and  what  would  be  the 
probable  cost  thereof. 
Attest : 

Anson  G.  McCook, 

Secretary, 
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In  compliance  with  the  above  resolation  I  was  directed  to  make  re- 
port. My  report  and  estimate,  dated  December  30, 1884,  were  trans- 
mitted to  Congress  and  printed  as  Senate  Ex.  Doc.  No.  27,  Forty-eighth 
Congress,  second  session,  and  a  copy  will  be  fonnd  appended  hereto. 

AMOUNT  EXPENDED,  AND  PROGRESS,  DURING  THE  LAST  FISCAL  TEAR 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30,  1885,  was  $12,065.11,  and  the  result  was  the  filling 
of  the  whole  length  of  the  gap  nearly  up  to  mean  low  water,  but  not  to 
the  full  width  of  the  breakwater  at  that  level.  The  width  of  the  filling 
at  the  top  on  June  30,  1885,  was  about  10  feet. 

OPERATIONS  CONTEMPLATED  FOR    THE    FISCAL   TEAR  ENDING  JUNE 

30, 1886. 

With  the  remainder  of  the  funds  available  for  the  purpose,  it  is  pro- 
posed to  carry  the  filling  of  the  gap  in  the  breakwater  as  high  as  they 
will  admit.  It  is  expected  that  the  current  contract  will  be  completed, 
and  the  appropriation  of  July  5, 1884,  will  be  exhausted,  August  91, 1885. 
ISo  appropriation  having  been  made  lor  this  work  at  the  last  session  of 
Congress,  no  other  work  will  be  done  during  the  next  fiscal  year. 

WORK  REQUIRED  TO  BE  DONE  TO  COItfPLETE  THE  EXISTING  PROJECT. 

The  work  which  will  be  required  to  be  done  to  complete  the  present 
project  after  the  completion  of  the  current  contract  will  be  the  filling  of 
the  gap  to  its  full  height  of  6  feet  above  mean  high  water  and  its  full 
width  at  top  of  25  feet. 

It  should  be  remarked  that  the  enlargement  of  the  inner  harbor  or 
basin  not  having  yet  been  acted  upon  by  Congress,  the  cost  of  this  work, 
which  will  be  found  in  the  special  report  on  the  subject  which  is  ap- 
pended to  this  report,  is  not  included  in  the  ^'amount  (estimated)  re- 
quired for  completion  of  existing  project''  in  the  following  money 
statement : 

Block  Island  is  in  the  Newport  coUeetion  district,  and  Newport  is  the  nearest  port 
of  entry.  There  is  no  duty  collected  at  the  island.  The  value  of  the  harbor  is  mainly 
as  a  harbor  of  refuge  for  coastinii^  vessels.  There  are  four  lights  on  the  island,  the 
north  and  south  lights  and  the  breakwater  lights.  The  nearest  fortification  is  Fort 
Adams,  Newport,  K.  I. 

Money  statement 

Jaly  1, 1884,  amount  available |3,140  02 

Amount  appropriated  by  act  approved  July  5, 1884 15,000  00 

18, 140  02 
July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $7, 849  29 

July  1,  1885,  outstanding  liabilities 4,215  82 

12,065  11 

July  1,  1885,  amount  available 6,074  91 

{Amount  (estimated)  required  for  completion  of  existing  project 24, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1887    24, 000  00 
Submitted  in  compliance  with  requirements  ox  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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special  report  on  enlargement  of  the  basin  or  harbor  in- 
side the  breakwater  at  block  island,  rhode  island. 

Engineer  Office,  United  States  Army, 

Newport^  R.  J.,  December  30,  1884. 
General  :  I  have  the  honor  to  acknowledge  the  receipt  of  a  copy  of 
the  following  resolution  of  the  Senate  of  the  United  States : 

In  the  -Senate  of  the  United  States, 

December  8,  1884. 
Betohedj  That  the  Secretary  of  War  be,  and  he  hereby  is,  directed  to  cominnuicate 
to  the  Senate,  without  unnecessary  delay,  whether  there  exists  a  public  necessity  for 
the  enlargement  of  the  basin  or  harbor  inside  the  breakwater  at  Block  Island,  R.  I., 
for  the  proper  accommodation  of  the  shipping  seeking  refuge  at  that  place,  and,  if  so, 
to  what  extent  should  such  enlargement  be  made,  and  what  would  be  the  probable 
cost  thereof. 
Attest: 

Anson  G.  McCook, 

Secretary, 

In  compliance  with  the  directions  contained  in  an  indorsement  on  the 
above  resolution,  1  beg  leave  to  submit  the  following  report: 

The  harbor  of  refuge  at  Block  Island,  which  is  entirely  an  artificial 
harbor,  is  at  the  southern  end  of  the  curve  which  forms  the  eastern 
side  of  the  island.  .  Before  its  construction  Block  Island  had  no  harbor. 
The  only  vessels  used  were  open  boats,  which  on  the  approach  of  storms 
were  hauled  up  on  the  beach  by  oxen.  The  largest  of  these  boats  were 
of  about  10  tons  burden. 

The  works  consisted  of  a  main  breakwater,  which  extends  northerly 

.  from  the  shore,  a  distance  of  about  1,900  feet,  forming  the  outer  harbor, 

and  the  inner  harbor  or  basin  referred  to  in  the  resolution  of  the  Senate. 

The  inner  harbor  lies  in  the  western  angle  between  the  breakwater 
and  the  shore.  It  is  about  300  feet  by  250  feet  in  area  and  has  an  open- 
ing about  80  feet  wide  (60  feet  in  the  clear),  on  the  north  side,  through 
which  vessels  pass  to  and  from  the  outer  harbor. 

It  was  at  first  dredged  to  a  depth  of  7  feet  at  mean  low  water.  After- 
wards it  was  dredged  to  a  depth  of  9  feet,  and  the  bottom  of  a  large 
part  of  the  outer  harbor  w^as  cleared  of  bowlders. 

The  main  breakwater,  except  for  a  distance  of  about  300  feet  from 
the  shore,  where  it  forms  the  eastern  side  of  the  inner  harbor,  is  con- 
structed of  riprap  granite.  It  is  35  feet  wide  at  the  top,  which  is  6  feet 
above  mean  high  water.  The  inner  slope  is  1  on  1  and  the  outer  slope 
is  1  on  2. 

The  eastern,  northern,  and  western  sides  of  the  inner  harbor  are  of 
crib-work  constructed  (in  1871-'72)  of  spruce  timber,  resting  at  about 
the  level  of  low  water,  on  a  riprap  foundation,  and  filled  with  stoues 
gathered  on  the  island. 

The  crib-work  on  the  eastern  side,  which  is  most  exposed  to  the  force 
of  the  waves,  became  so  mnch  decayed  that  an  interior  wall  of  masonry 
was  constructed  during  the  last  year  to  protect  the  inner  harbor  when 
the  crib-work  on  that  side  is  carried  away  by  the  sea. 

The  crib- work  on  the  two  other  water  sides  of  the  inner  harbor  is  also 
very  much  decayed,  and  will  soon  be  liable  to  deslruction  in  heavy 
storms. 

A  plat  exhibiting  the  bottom  of  the  outer  harbor  as  it  was  found  by 
the  survey  of  1878,  and  also  by  the  survey  which  I  caused  to  be  made 
last  August,  shows  that  there  was  much  shoaling — 3  feet  in  some 
places — between  the  times  of  the  two  surveys. 


Digitized  by 


Google 


APPENDIX    C ^REPORT   OF   LIEUT.-COL.   ELLIOT.  611 

The  material  for  this  shoaling  comes  from  the  high  cliffs  at  the  soath- 
ward  and  eastward  of  the  harbor,  which  are  constantly  being  under- 
mined  by  the  sea,  and  also  from  the  shore,  which  extends  from  the 
harbor  to  the  northward  and  westward. 

The  former  material  is  carried  along  outside  the  main  breakwater,  a 
part  of  it  passing  through  the  interatices  of  the  riprap  forming  a  par- 
allel  bank  inside,  which  does  not  encroach  much  upon  the  anchorage. 

Another  portion  passes  through  the  gap  in  the  main  breakwater,  and 
is  doubtless  afterwards  brought  farther  into  the  outer  harbor  in  north- 
erly storms,  causing  a  general  shoaling  of  the  harbor. 

After  the  closing  of  the  gap,  which  is  to  be  done  by  means  of  the  ap- 
propriation of  July  5, 1884,  some  material  will  probably  pass  around 
the  outer  end  of  the  main  breakwater  and  be  carried  into  the  outer  har- 
bor as  before. 

The  quantity  of  material  which  comes  from  the  shore  to  the  north- 
ward and  westward  of  the  harbor  is  very  large,  as  is  shown  by  the  great 
amount  of  filling  in  the  angle  between  this  shore  and  the  harbor  works. 

UTILITY  OF  THE  INNEB  HABBOB. 

The  eastern  shore  of  Block  Island,  on  which  the  harbor  of  refuge  is 
situated.  Is  exposed  to  the  full  force  of  the  waves  of  the  Atlantic.  In 
northerly  storms  especially,  small  vessels  cannot  lie  with  safety  in  the 
outer  harbor,  and  even  in  northeasterly  and  easterly  storms  the  swell 
which  makes  round  the  extremity  of  the  main  breakwater  is  so  heavy 
that  none  except  large  vessels  will  remain  outside,  unless  for  want  of 
room  they  cannot  get  into  the  inner  harbor,  which,  although  made  for 
the  temporary  purpose  of  sheltering  the  vessels  that  carried  stone  from 
the  mainland  for  the  main  breakwater  in  the  earlier  periods  of  its  con- 
struction, has  proved  one  of  the  most  beneficial  works  in  my  district. 
At  night,  especially  in  bad  weather,  it  is  always  filled  to  its  full  ca- 
pacity. 

On  a  recent  visit  to  Block  Island  I  counted  fifty-nine  fishing  and 
other  vessels  crowded  into  this  little  area,  and  larger  numbers  would 
have  availed  themselves  of  the  complete  shelter  which  it  affords,  ex- 
cept for  the  want  of  room. 

Appended  to  this  report,  I  send  a  copy  of  a  letter  containing  the  sta- 
tistics of  the  use  of  the  inner  harbor  during  the  last  year,  which  have 
kindly  been  furnished  by  the  Hon.  Nicholas  Ball,  a  prominent  citizen 
of  Block  Island,  at  my  request. 

These  statistics  confirm  the  judgment  derived  from  my  own  observa- 
tion, that  the  size  of  this  excellent  refuge  is  entirely  inadequate  to  the 
requirements  of  local  and  coasting  vessels,  and  that  it  would  not  be 
good  policy  to  replace  by  masonry  walls  the  decayed  crib  work,  retain- 
ing the  present  size  of  the  inner  harbor. 

I  intended  to  submit  these  views  to  the  Chief  of  Engineers  in  my 
next  annual  report,  and  I  am  gratified  at  this  earlier  opportunity,  fuv- 
nished  by  the  (Senate  resolution,  of  stating  that,  in  my  judgment,  the 
enlargement  of  the  inner  harbor  is  a  public  necessity,  and  of  submit- 
ting the  following  plan  for  it : 

PBOPOSEB  ENLABGEMENT  OF  THE  INNEB  HABBOB. 

'^  From  the  shore  west  of  the  inner  harbor,  and  at  a  distance  of  about 
1,000  feet  from  it  (1,300  feet  from  the  prolongation  of  the  line  of  the 
main  breakwater),  there  |[i8  an  old  jetty  which  was  constructed  upon  a 
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bowlder  reef  which  projected  from  the  shore  at  this  point  and  extends 
out  to  about  300  feet  from  the  high-water  line.  This  jetty,  which  was 
built  of  rounded  bowlders  found  on  the  island,  had  not  much  stability, 
and  has  become  much  flattened  down  by  the  sea. 

I  propose  to  build  up  on  this  jetty,  and  to  extend  it  about  200  feet  on 
a  line  parallel  to  and  distant  about  950  feet  from  the  main  breakwater ; 
thence  the  western  part  of  the  proposed  inner  breakwater  follows  an 
arc  of  90  degrees,  with  a  radius  of  150  feet,  and  connects  with  the  north- 
em  part  which  is  on  a  line  running  at  right  angles  with  the  main  break- 
water, and  intersecting  it  at  a  point  about  650  feet  from  the  outside  of 
the  crib- work  forming  the  north  side  of  the  present  inner  harbor,  or 
about  950  feet  from  the  Government  wharf  on  the  south  side  of  this 
harbor. 

The  inner  breakwater  is  to  be  constructed  of  granite  riprap  4  feet 
wide  on  the  top,  which  is  to  be  5  feet  above  mean  high  water.  The 
western  part  to  have  side  slopes  of  1  on  1,  the  northern  part  to  have  a 
slope  of  1  on  1  on  the  inside,  and  a  slope  of  1  on  1^  on  the  outside.  The 
shore  end  of  the  western  part  above  the  low-water  line  Is  to  be  con- 
structed of  crib- work  filled  with  stone. 

At  a  distance  of  about  150  feet  from  the  main  breakwater,  or,  more 
exactly,  150  feet  from  the  6-foot  curve  of  the  submerged  bank  on  the 
inside  of  this  breakwater,  I  propose  to  leave  in  the  inner  breakwater  an 
opening,  on  each  side  of  which  there  is  to  be  constructed  a  pier-head  of 
dry  ma«onary,  protected  by  fender-piles  in  the  usual  manner,  leaving 
the  opening  100  feet  wide  in  the  clear. 

The  northern  part  of  the  inner  breakwater,  which  is  on  the  most  ex- 
posed side,  should  be  built  first.  This  would  allow  us  to  remove  the 
crib-work  which  forms  the  northern  side  and  a  part  of  the  western  side 
of  the  present  inner  harbor,  and  to  use  the  stone  filling  and  founda- 
tion— say  4,000  tons — on  the  western  side  of  the  enlarged  harbor. 

The  area  of  the  present  inner  harbor  is  about  IJ  acres.  The  area  of 
the  proposed  harbor,  inclosed  between  the  low- water  line  on  the  shore 
and  the  inner  breakwater,  is  about  18f  acres.  About  5  acres  are  in- 
closed within  the  curve  of  9  feet  at  mean-low  water,  9^  acres  within  the 
6-foot  curve,  and  15  acres  within  the  3-foot  curve. 

Experience  has  shown  that  the  depth  gained  by  dredging  in  the  pres- 
ent inner  harbor  is  permanent,  and  it  will  doubtless  be  found  that  the 
shoaling  of  that  part  of  the  outer  harbor  which  it  is  proposed  to  include 
within  the  new  works  will  be  stopped,  since  the  littoral  sands  now 
brought  in  by  the  waves  from  the  westward,  and  the  sands  which  are 
now  brought  in  through  the  gap  in  the  main  breakwater,  and  which, 
when  it  is  closed,  may  be  brought  in  around  its  extremity,  will  be  ar- 
rested:  the  former  by  the  western  part  and  the  latter  by  the  northern 
part  of  the  proposed  inner  breakwater. 

It  is  probable  that,  for  the  purpose  of  sheltering  the  larger  class  of 
vessels  in  the  outer  harbor  in  northerly  and  northeasterly  storms,  and 
of  quieting  the  water  in  that  harbor  in  all  storms  from  the  eastward, 
it  may  be  found  necessary  at  some  time  in  the  future  to  extend  the  main 
breakwater  in  a  westerly  direction  1,000  or  1,200  feet,  or  to  such  dis- 
tance as  may  be  desired,  leaving  an  opening  between  it  and  the  present 
head  of  the  breakwater. 

The  area  of  the  enlarged  inner  harbor  for  small  vessels  (nearly  all  of 
the  vessels  which  now  use  the  harbor  of  refuge  at  Block  Island  are  of 
this  class)  is  not  as  large  as  I  would  have  proposed,  except  that  I  do  not 
wish  to  encroach  so  much  on  the  area  of  the  outer  harbor  as  to  impair 
its  usefulness  for  large  vessels,  the  number  of  which  seeking  refuge  at 
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Block  Island  is  likely  to  increase,  especially  in  case  the  main  break- 
water is  extended  as  above  mentioned. 

If  deemed  desirable,  however,  when  we  come  to  the  construction  we 
can  make  the  northern  part  of  the  inner  breakwater  on  a  line  100  or  200 
feet  further  north  with  but  little  increase  of  expense.  - 

The  Government  wharf,  which  occapies  the  land  side  of  the  .present 
inner  harbor,  is  the  only  wharf  at  Block  Island,  except  a  private  wharf 
which  was  bnilt  some  years  since  outside  the  inner  harbor  and  on  the 
inside  of  the  main  breakwater,  by  i)ermission  of  the  Secretary  of  War. 
The  latter  wharf  is  used  only  in  summer,  and  by  steamers  which  carry 
visitors  and  excursionists  from  and  to  the  mainland.  The  Government 
wharf  is  always  overcrowded  with  the  traffic  of  the  island.  All  the 
freight  carried  to  and  from  the  island  is  brought  here,  and  at  it  are 
landed  the  United  States  mails  and  the  supplies  for  the  four  light-houses, 
which  are  on  the  island,  and  the  steam  fog- signal. 

The  enlargement  of  the  inner  harbor  will  allow  additional  private 
wharves  to  be  built  within  it,  and  thus  relieve  the  Government  wharf, 
but  the  building  of  such  wharves  should  only  be  by  authority  of  the 
Secretary  of  War  and  under  such  conditions  as  may  be  prescribed  by 
him. 

In  the  following  estimate  of  the  cost  of  the  proposed  enlargement  I 
have  not  included  any  dredging  of  the  area  proposed  to  be  included 
within  the  inner  harbor.  Kone  will  be  necessary  in  the  first  instance, 
and  when  it  becomes  so  it  can  be  done  gradually  and  as  the  wants  of 
the  harbor  may  require.  As  before  suggested,  any  additional  depth 
which  may  be  gained  by  dredging  in  the  enlarged  inner  harbor  will  be 
permanent. 

E8TIUATBD  COST  OF  THE  PB0P08ED  ENLABGBMBNT. 

31,120  tons  of  riprap  granite,  at  $1.65  per  ton $:i4,848 

Seiuoving  4,000  tons  of  stone  from  the  c^ibB  which  form  the  sides  of  the  pres- 
ent inner  harbor  to  the  proposed  inner  breakwater,  at  50  cents  i>er  ton 2, 000 

Breaking  np  and  removing  the  old  cribs 200 

Bailding  new  crib- work  above  the  low- water  line  at  the  inner  end  of  the 

western  part  of  the  proposed  inner  breakwater 520 

334  cnbic  yards  of  dry  stone  masonry  in  the  pier-heads  at  entrance  to  the 

new  harbor,  at  $11  per  cubic  yard 3»e74 

Fenders  and  dolphins  at  entrance 748 

41,990 
Add  10  percent,  for  contingencies 4,199 

Total  estimated  cost 46,189 

Very  respectfully,  your  obedient  servant, 

Oeobge  H.  Elliot, 
Lieut  Col.  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A.  " 


LETTER  OP  HON.  NICHOLAS  BALL. 


Block  Island,  R.  I.,  December  16,  1984. 
Mt  Di^a  Sir:  Yours  of  the  13th,  in  which  you  ask  for  the  statistics  of  the  use  hy 
ToaaeU  of  the  inner  harbor  or  basin  during  the  last  few  years,  and  especially  during 
the  Uwt  year,  was  received  on  Saturday. 
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In  reply  would  inform  you  that  on  its  receipt  I  at  once  sought  an  interview  with 
Mr.  Uriah  Dodge,  who  keeps  the  ran^e-lights  here,  and  also  with  my  son,  C.  C.  BaU. 
who  keeps  tbe  store  here,  both  of  whom  have  more  or  less  to  do  with  the  boats  ana 
yessels  which  frequent  tbe  harbor. 

There  is  no  record  kept  by  any  one  of  the  arrival  and  departure  of  vessels,  hence  I 
could  gather  nothing  authentic,  more  than  I  have  got  together  in  a  report  which  I  in- 
close, which,  in  my  opinion,  is  not  far  .out  of  the  way,  and  which  I  nope  find  trust 
will  answer  your  purposes.  The  report  may  be  considered  as  that  of  the  past  year ; 
the  three  previous  years  on  an  average,  say,  20  per  cent.  less. 

Mr.  Dodge,  the  light-house  keeper,  says  that  thirty-five  boato  and  small  vesdels  fill 
the  basin  full  enough,  especially  in  bad  weather.    He  further  says : 

The  general  stock  of  swordfish  here  last  seaaon,  at  a  rough  estimate,  is  about.  |12, 000 

Stock  of  mackerel 10,000 

Stock  of  codfish 18,000 

Stock  of  bluefish 8,000 

Stock  of  flounders 800 

Stock  of  lobsters 5,000 

Fish  caught  in  two  **  pounds  " 11, 500 

Total 65,300 

I  think  the  estimate  is  too  small  by  about  12^  per  cent.    Should  you  want  any  in- 
formation further  ^please  let  me  know  and  I  will  do  the  best  I  can  for  you. 
Yours,  respectfully, 

Nicholas  Ball. 

Lieut.  Col.  Geo.  H.  Elliot,  U.  S.  A. 

P.  S. — ^The  mackerel  fleet  of  200  sail,  which  is  spoken  of  in  the  report,  I  should  say 
would  average  the  past  six:  years  100  sail  that  came  into  the  outer  bay  for  a  harbor, 
the  crews  comiug  on  shore  in  their  boats  to  obtain  water  and  supplies.    Severid 

Sears  ago  the  fleet  fished  in  these  waters  for  two  months  and  harbored  around  the 
iland,  one  side  or  the  other,  nearly  every  night. 

N.  B. 


BTATI8TICS    OF   THE    USE    BY   VESSELS  OF   THE   INNBB   HARBOR   AT   BLOCK  ISLAND, 

RHODE  ISLAND. 

Names  of  home  vessels  engaged  in  the  fishing  and  freighting  business. — Steamers :  Geo. 
W.  Danielson  and  Ocean  View.  Schooners :  N.  F.  Dixon,  Rose  Brothers,  Hattie  Re- 
becca, Annie  Godfrey,  Laura  Louise,  Mystery,  Laura  E.  Garnage,  and  about  fifty 
others,  including  sloops,  &c.. 

Vessels  from  New  London,  Conneoiiout. — Schooners:  Emma,  Chapel  Brothers,  Maria, 
White  Cloud,  Hattie  Douglass,  Robert  Gray,  Nelson,  Woolsey,  Amoma,  C.  M.  Harris, 
Laurel,  Conquest,  Horizon,  James  Woolsey,  Kat«  Church,  Belle  of  the  Bay,  Scotia, 
Sloops :  Thorn,  S.  R.  Packer,  Favorite,  Nettie  Foote,  Superior,  Fashion,  J.  G.  Free- 
man, Sharon,  and  about  fifteen  or  twenty  others  whose  names  are  not  at  hand. 

Vessels  from  Noank,  Connecticut. — Schooners  :  Mary  Hoxie,  Enmia,  Jas.  Potter,  Mary 
Potter,  Redwing,  Phebe,  Annie  Fowler,  Ada,  Belle,  Ira  and  Abby,  Willey ;  steamer 
Eva.  Sloops :  S.  B.  Miller,  Wildwood,  Eagle,  Millie,  Isabella,  Ella  May,  Tiny  B., 
and  about  ten  or  fifteen  others  whose  names  are  not  at  hand. 

Vessels  from  New  Bedford,  Massachusetts. — Sch4}0uers :  Quilip,  Gracie  Phillips,  Bella, 
Emma  Clifton,  Wasp,  J.  W.  Flanders,  Maria,  Black  Swan,  Spy,  Yankee  Bride,  Village 
Belle,  Penekese.  Sloops :  Transit,  Frank  Clarke,  Carrie,  Ida,  Wm.  Young,  and  about 
ten  to  fifteen  others  whose  names  are  not  at  hand. 

In  addition  to  the  above  there  are  about  2*^5  mackerel  and  other  fishing  vessels 
firom  Cape  Cod  and  the  east ;  50  menhaden  steamers  from  different  places,  about  20 
vessels  from  Newport,  R.  I.,  during  the  winter,  quite  a  number  from  New  York,  and 
there  are  annuallv  probably  thirty  cargoes  from  larger  vessels,  with  coal  wood  lum- 
ber, bricks,  &c.,  besides  the  numerous  yachts  and  other  craft  which  frequent  here  in 
the  summer  months.  Government  vessels  with  supplies,  &c.  The  greater  part  of 
them  are  compelled  to  anchor  in  the  outer  harbor  in  consequence  of  the  overcrowded 
basin.  Yessels  with  cargoes  are  greatly  inconvenienced,  and  often  are  compelled  to 
wait  for  vacancies,  and  even  then  collisions  are  imminent,  to  the  great  disadvantage 
of  all  concerned. 
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C   10. 

IMPROVEMENT  OF  LITTLE   NARRAGAN8ETT  BAY,  RHODE  ISLAND   AND 

CONNECTICUT. 

Little  Narragansett  Bay  lies  on  the  florth  side  of  the  eastern  entrance 
from  the  ocean  into  Long  Island  Sound,  and  is  inclosed  on  the  southern 
and  eastern  sides  by  a  long  and  narrow  tongue  of  land,  extending  from 
the  mainland  at  Watch  Hill,  first  westerly  and  then  northerly  tb  the 
entrance  to  the  bay,  which  is  from  the  outer  harbor  of  Stonington. 
Pawcatnck  River,  upon  which  is  situated  the  flourishing  commercial 
and  manufacturing  town  of  Westerly,  B.  I.,  empties  into  the  eastern 
side  of  the  bay,  and  has  been  improved  by  the  tTnited  States.  The 
mean  rise  and  fall  of  the  tide  is  2.63  feet. 

ORIGINAL  CONDITION. 

The  navigable  draught  of  water  through  the  bay  before  improvement 
was  about  4i  feet  at  mean  low  water,  and  this  depth  limited  the  naviga- 
tion of  Pawcatuck  Biver. 

PLAN  OF  IMPROVEMENT. 

The  project  of  1«78  for  the  improvement  of  the  bay  provided  for  a 
channel  200  feet  wide  and  7J  feet  deep  at  mean  low  water,  extending 
from  the  entrance  to  the  bay  to  the  mouth  of  the  Pawcatuck,  and  the 
removal  of  the  bowlders  which  then  obstructed  navigation,  and  any 
others  which  the  excavation  of  the  channel  might  develop.  Subse- 
quently it  was  determined  to  clear  away  some  large  bowlders  which  in- 
terfered with  steamboat  navigation  between  this  channel  and  Watch 
Hill,  an  important  place  of  summer  resort.  The  estimated  cost  of  the 
improvement  was  $51,000. 

A  plat  of  Little  Narragansett  Bay,  showing  the  improved  channel, 
was  published  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1879, 
page  314. 

AMOUNT  EXPENDED  AND  RESULTS. 

The  project  was  completed  in  the  fiscal  year  1883-'84.  The  main 
channel  as  projected  was  excavated  to  its  full  width  and  depth,  and  the 
channel  to  Watch  Hill  was  increased  from  90  to  165  feet  in  width  by 
the  removal  of  bowlders.  Vessels  drawing  10  feet  of  water  can  now 
reach  the  mouth  of  the  Pawcatuck  Biver  at  high  water,  but  the  full 
benefit  of  the  impmvement  cannot  be  utilized  until  further  deepening 
of  that  river  to  enable  vessels  of  the  same  draught  to  reach  the  impor- 
tant manufacturing  town  of  Westerly.  A  report  on  this  subject  was 
submitted  September  19, 1884,  in  compliance  with  the  river  and  harbor 
act  of  Congress  of  July  6,  1884,  which  was  printed  as  House  Ex.  Doc. 
No.  183,  Forty-eighth  Congress,  second  session,  a  copy  of  which  will  be 
found  in  Appendix  C  13. 

The  remainder  of  the  last  appropriation  for  this  work  is  reserved  for 
comparative  surveys  of  Sandy  Point,  at  the  entrance  to  the  bay,  which 
seems  to  be  affected  by  the  construction  of  the  breakwater  in  Stoning- 
ton Harbor,  and  for  range-marks  on  Pawcatuck  Point  to  guide  through 
the  new  channel.  The  total  cost  of  the  completed  improvement  was 
$35,856.96. 

Little  Narragansett  Bay  is  in  the  collection  district  of  Providence  and  Stonington, 
the  dividing  line  passing  through  the  bay.    Providence  and  Stonington  are  the  near- 
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est  ports  of  entry.  The  revenae  collected  in  the  last  fiscal  year  was :  Providence, 
$201,977.87 ;  Stonington,  f  1,511.76.  The  nearest  ligbt-hoases  are  the  Stonington  and 
Watoh  Hill  lights.    The  nearest  fortification  is  Fort  Trumbull,  New  .London,  Conn. 

Money  statement 

Julyl,  1884,  amount  avaiUble * 1143  04 

Julyl,  18b5,  amount  available 143  04 


C  II. 

HARBOR  O*"  REFUGE  AT  STONINGTON,  CONNECTICUT. 

Stonington  Harbor  lies  on  the  north  side  of  the  eastern  en  trance  from 
the  ocean  into  Long  Island  Sound. 

ORIGINAL  CONDITIONS. 

Originally  it  was  an  open  bay,  unprotected  from  southerly  storms 
and  obstructed  by  a  shoal,  having  at  low  water  a  depth  of  but  6  feet  at 
the  shoalest  part.  This  shoal  nearly  filled  the  inner  harbor,  and  left 
but  a  narrow  channel  on  either  side,  of  a  depth  insufficient  to  permit 
vessels  of  12  feet  draught  to  reach  the  upper  wharves  at  low  water.  The 
mean  rise  and  fall  of  the  tide  is  about  2J  feet. 

PLANS  OF    THE  WORK. 

A  short  breakwater  was  constructed  in  1828-1831,  at  a  cost  of  $34,- 
776.65,  for  the  protection  of  the  commerce  of  the  town  of  Stonington. 
The  original  project  of  1871  for  the  further  improvement  of  this  harbor, 
and  its  subsequent  modification,  under  which  the  work  is  now  carried 
on,  embraced  dredging  in  the  upper  harbor  to  secure  an  increased  depth 
for  the  accommodation  of  the  local  shipping  interests,  and  the  construc- 
tion of  two  breakwaters  in  tbe  outer  harbor,  designed  to  inclose  a  large 
anchorage  or  harbor  of  refuge  in  southerly  storms  for  general  commerce, 
and  also  to  protect  the  shipping  in  the  upper  harbor.  One  of  these 
breakwaters,  the  western,  was  to  be  built  out  from  Wamphassuck  Point, 
the  southwestern  limit  of  the  harbor,  and  extend  out  about  2,000  feet, 
arid  the  other,  the  eastern,  on  which  we  are  now  working,  was  to  extend 
from  the  vicinity  of  Bartlett's  Reef  to  the  Middle  Ground.  The  west- 
ern breakwater  was  completed  in  1880,  at  a  cost  of  $103,190.  The 
amount  expended  in  dredging  was  about  $45,000. 

A  plat  of  this  harbor  showing  the  positions  of  the  breakwaters  was 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page 
632. 

AMOUNT  EXPENDED  AND  RESULTS  TO   JUNE  30,   1884. 

The  amount  expended  upon  the  eastern  breakwater  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1884,  including  liabilities  outstanding 
at  that  date,  was  $79,943.66,  and  its  length  at  that  date  was  1,645  feet. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year,  the  former  appropriation 
having  been  exhausted,  no  work  was  in  progress.  On  the  28th  of  Au- 
gust, 1884,  advertisements  were  issued  for  riprap  atone  for  extending 
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the  breakwater  ander  the  provisions  of  the  act  of  Congress  of  July  5, 
1884,  appropriating  $10,000  for  the  work. 

The  following  proposals  were  received,  and  were  opened  September 
22, 1884 : 


liTaines  and  addreasea  of  bidden. 


Price  per 

tonoflMO 

poimds. 


"~  1 

James  Scully.  Groton,  Conn i  $1  15 

John  A.  Bonker,  New  York  City 1  15 

C.  T.  Derry  and  James  But,  Boeton,  Mass 1  28 

Charles  F.  StoU,  New  London.  Conn 1  85 

C.  W.  Parker,  Rookport,  Mass.,  and  Isaac  A.  Sylvester,  Nswton,  Mass  .«. 1  87 

William  E.  Chapman,  Brooklyn,  N.  T 1  45 


The  low^t  price  having  been  named  by  two  responsible  bidders,  Mr. 
James  Scully  and  Mr.  John  A.  Bouker,  by  an  agreement  between  them- 
selves and  with  the  approval  of  the  Chief  of  Engineers,  the  contract  was 
awarded  to  Mr.  John  A.  Bouker ;  contract  dated  October  13, 1884,  to 
be  commenced  within  thirty  days  from  date  of  contract  unless  other- 
wise agreed,  and  completed  June  80, 1885.  Work  under  Mr.  Bouker's 
contract  commenced  November  4,  1884,  and  was  completed  April  1, 
1885.  The  total  amount  of  stone  delivered  under  the  contract  was 
7,i00  tons.    Mr.  A.  H.  Dickens  was  local  inspector  of  the  work. 

AMOUNT  EXPENDED  AND  PROGEESS  DURING  THE  LAST  FISCAL  TEAR. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  188S,  in- 
cluding liabilities  outstanding  at  that  date,  was  $9,632.52,  and  the  re- 
sult was  an  extension  of  205  feet  on  the  western  end  of  the  eastern 
breakwater.    Its  total  length  at  the  close  of  the  year  was  1,850  feet. 

OPERATIONS  CONTEMPLATED    FOR    THE    FISCAL  YEAR  ENDING  JUNE 

30,  1886. 

No  appropriation  having  been  made  at  the  last  session  of  Congress, 
no  work  will  be  done  during  the  next  fiscal  year. 

WORK  REQUIRED  TO  BE  DONE  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  position  of  the  western  end  of  the  eastern  breakwater  has  not 
been  determined,  but  it  will  probably  be  found  necessary,  in  order 
to  afford  all  of  the  protection  desired,  to  extend  the  breakwater  at 
least  until  it  intersects  a  range  from  Stonington  Light  to  the  middle 
of  Wicopessit  Island.  It  may  then  be  found  desirable  to  carry  it  still 
further,  possibly  to  the  range  from  Stonington  Light  to  the  eastern  end 
of  Fisher's  Island.  In  the  former  case  the  additional  length  required 
will  be  about  720  feet  and  in  the  latter  1,420  feet.  The  cost  to  complete 
cannot  be  stated  with  accuracy ,  on  account  of  the  uncertainty  in  regard 
to  the  prices  at  which  future  contracts  may  be  let,  but  a  fair  estimate 
would  probably  be  $53,000  for  the  shorter  line  and  $101,000  for  the 
longer  one.  There  will  therefore  be  required  to  be  provided  by  future 
appropriation  at  least  the  sum  of  $53,000,  and  by  reason  of  the  great 
danger  to  navigation  which  the  western  end  of  the  breakwater  now  is. 
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and  will  be  until  it  is  completed  and  a  light-hoase  and  fog-eignal  are 
erected  upon  it,  it  is  very  desirable  that  the  whole  amoant  required  to 
finish  the  breakwater  be  granted  at  the  next  session  of  Congress. 

The  completion  of  this  work  will  aflfbrd  a  thoroughly  protected  anchor- 
age for  vessels  drawing  18  feet  of  water,  and  a  harbor  of  refuge  for  the 
immense  commerce  which  daily  passes  between  Long  Island  Sound  and 
the  eastward. 

Stonington  Harbor  is  in  the  Stouineton  collection  district,  and  is  a  port  of  entry. 
The  amount  of  revenue  collected  in  tne  laat  fiscal  year  was  |1,.511.76.  The  nearest 
lights  are  Stoningtou  Li^ht  and  Latimer's  Reef  Light.  The  nearest  fortification  is 
Fort  Trumbull,  New  London.  Conn. 

Money  statement. 

July  1,  1684,  amonnt  available $56  34 

Amount  appropriated  by  act  approved  July  5,  1884 10, 000  00 

July  1, 1885,  amount  expended  daring  fiscal  year,  exclusive  of  10, 056  34 

outstanding  liabilities  July  1,  1884 |9,622  15 

July  1,  1885,  outstanding  liabilities 10  17 

9,632  32 

July  1, 1885,  amount  available 424  02 

{Amount  (estimated)  required  for  completion  of  existing  project 53, 000  00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887  53, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBRCIAI.  STATISTICS. 

CusTOM-HousK,  Stonington,  Conn., 

Collector^B  Office,  July  1,  1885. 
Sir:  In  reply  to  your  favor  of  June  15, 1  herewith  respectfully  furnish  commercial 
statistics  for  this  port : 

Number  of  vessels  entering  from  foreign  ports... 4 

Number  of  vessels  clearing  for  foreign  ports 4 

Value  of  merchandise  imported $3,628  54 

Value  of  merchandise  exported r 5,012  88 

Amount  of  duties  collected 664  06 

Hospital  dues  collected 295  27 

Miscellaneous 552  41 

Entrance  and  clearance  of  coastwise  steamers 652 

Entrance  and  clearance  of  coastwise  vessels 1 

Estimated  value  of  cargoes  in  vessels  entering  and  clearing  coastwise : 

Received $33,800,000 

Shipped 32,100,000 

Value  product  of  fisheries 130, 100 

Number  of  vessels  seeking  harbor  for  refuge 1, 950 

Number  of  vessels  registering  in  district 110 

Tonnage  of  vessels  registering  in  district tons..  6,687.46 

Estimated  tonnage  of  freight  received  and  forwarded  from  wharf  of  Ston- 
ington Steamboat  Company  for  year  ending  June  30, 1885 570, 000 

H.  N.  Trumbull, 

CoUteior, 
Qkorge  H.  Elliot, 

Lieutenant' Colonel  of  Engineers,  U,  S.  A. 
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pkeliminaby  examination  of  harbor  at  hyannis,  massachusetts, 
with  a  view  of  deepening  the  harbor. 

*£n0inesr  Office,  United  States  ArmTy, 

Nevoport^  B.  I.,  October  17, 1884. 

General:  Beferring  to  the  circalar  letter  from  the  Department, 
dated  the  4th  of  September  last,  I  have  the  honor  to  state  that  I  have 
made  a  personal  examination  of  the  harbor  of  Hyannis,  Mass.,  and 
submit  the  following  report: 

Hyannis  Harbor  is  on  the  southeni  shore  of  Cape  Cod,  nearly  oppo- 
site the  western  end  of  Nantucket  Island. 

By  means  of  several  appropriations  by  Congress,  amounting  to 
$70,904.82,  a  breakwater  1,170  feet  long  was  constructed  in  the  years 
1827-'38,  for  the  purpose  of  making  this  harbor  a  harbor  of  refuge  for 
vessels  passing  through  Kantucket  and  Vineyard  sounds.  It  was  not 
as  strongly  biiilt  as  we  would  now  build  a  breakwater  in  a  locality  of 
like  exposure,  and,  from  1852  to  1882,  $52,452.76  was  expended  in  in- 
creasing the  width  of  its  base  and  facing  it  with  large  stones.  It  is 
now  in  good  condition,  and  bids  fair  not  to  require  any  additional  re- 
pairs for  many  years  to  come. 

This  is  the  only  harbor  on  the  north  shore  of  Nantucket  and  Vineyard 
sounds,  between  Cape  Monomoy  and  Wood's  Holl,  a  distance  of  about 
33  miles,  and  is  much  used  for  refuge  by  small  vessels,  but  complaint  is 
made  that  by  reason  of  the  insufficient  depth  of  water  inside  the  break- 
water, vessels  drawing  15  feet  have  to  remain  outside,  under  a  partial 
protection  furnished  by  the  shoals.  I  think  there  is  no  doubt  from  what 
I  learned  that  shoaling  has  occurred  inside  the  breakwater,  and  in  con- 
sideration of  the  former  large  expenditures  in  making  this  a  harbor  of 
refuge,  and  the  increase  in  the  size  of  coasting  vessels,  I  deem  it  worthy 
of  improvement  by  deepening,  if  it  can  be  done  with  a  moderate  ex- 
penditure of  money. 

On  the  28th  of  June  last  the  Chief  of  Engineers  approved  my  sug- 
gestion that  a  survey  be  made  of  Hyannis  Harbor  by  means  of  a  small 
remainder  of  a  former  appropriation,  for  the  purpose  of  finding  what 
changes  had  taken  place. 

This  survey  has  been  made,  but  the  results  have  not  yet  been  fully 
platted.  As  soon  as  the  map  is  completed  I  will  submit  a  report  of 
this  survey.    Ko  further  survey  will  be  required. 

I  inclose  herewith  letters  from  the  light-keeper  at  Hyannis  and  Messrs. 
Orocker  &  Sons  relative  to  the  commercial  statistics  of  the  port,  and 
the  number  of  vessels  making  use  of  the  harbor  as  a  harbor  of  refuge. 
Very  respectfully,  your  obedient  servant, 

GEORaE  H.  Elliot, 

lAeut.  Col.  of  Engineers. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 


COMMERCIAL  STATISTICS. 

Hyannis,  May  24, 1883. 
But:  Yonr  letter  referring  to  river  and. harbor  improveuients  receivedi  and  I  write 
yon  the  following  reply : 

During  the  year  1882  there  was  received  at  this  port  by  navigation— 

Coal tons..  6,000 

Lumber * feet..  1,250,000 
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Grain bashels..  100,000 

Fish barrels. .  4,000 

Number  of  vessels  arrived  for  a  harbor: 

Bchooners 1,400 

Steamers 100 

Coal  vessels  with  an  average  dranght  of  10  feet,  about  one-third  the  vessels  harbor- 
ins  loaded  to  13  feet. 

Average  tonnage  of  coal  vessels,  250 ;   average  capacity  of  grain  vessels,  8,000 
bushels ;  average  capacity  of  lumber  vessels,  100,000  feet. 
I  remain,  very  respectfully,  yours, 

Alonzo  F.  Lothrop, 
ITspp^r  HyannU  Light  SiaUan. 
Col.  George  H.  Elliot, 

Engineer  Ofioe^  &.S.  A, 


LETTER  OF  MESSRS.  T.  CROCKER  A  SONS. 

Hyannis,  Mass.,  September  3,  1&64. 
Dear  Sir  :  We  herewith  mail  to  yon  in  tabulated  form  the  best  information  which 
we  have  been  able  to  obtain  in  respect  to  the  inquiry  contained  in  your  communica- 
tion of  August  27,  relative  to  the  commercial  statistics  of  this  port. 
We  are,  very  respectfully,  yonr  obedient  servant, 

T.  Crocker  &.  Sons. 
Col.  George  H.  Eluot, 

Engineer,  U.  S,  A. 


Hyanuie  Harbor,  Meusachueette, 


Articles. 

Beceived  and    shipped   by 

water. 

Received  and  shipped  by  rail. 

11 
1^^ 

Imports. 

Exports. 

Yalaa- 
tion. 

Imports. 

Bxports. 

Valua- 
tion. 

Barrels 

300 

$60 

5,000 

20,000 

20,000 

1,200 

87,250 

5,000 

4,000 

1,000 

800 

8,250 

2,500 

500 

500,000 

600,000 

2,000 

2,500 

1,000 
40,000 

$1,800 

40,000 

5.000 

4,000 

19,500 

1,875 

125 

150.000 

180,000 

7,000 

6.250 

$1.8M 
45,000 
25,000 

Cranberries barrels . . 

500 

Coal  (bituminoas) tons . . 

4,000 

4.000 

200 

115, '^OO 

Coal  (anthracite) tons  . 

24.000 

Flour barrels.. 

20,700 

Grain bnahels.. 

126 

Kegs...  ^-.--r number.. 

Lumber  (eastern) 

l,fiOO,000 

450,000 

600,000 

180,000 

7.000 

10,000 

LfUmber  (western) 

Nails kegs.. 

Oysters  (seed  uid  shell) 

1,600 

3.750 

J 

Total 

567.260 

415.550 

1.002,810 

There  is  a  smaller  commerce  in  brick,  lime,  clay,  hay,  ehells,  wood,  boats,  cement, 
and  similar  coastwise  traffic.  Hyannis  is  the  only  port  with  good  facilities  for  dia- 
charging  and  shipping  cargoes  by  water  for  a  space  of  100  miles  from  Provincetown 
to  Wood's  Holl.  The  railroad  wharf  has  direct  communication  with  all  other  towns 
on  the  cape.  The  yearly  arrivals  and  departures  comprise  together  240  sailing  vessels, 
also  occasional  steamers  and  various  small  craft.  The  number  of  vessels  usinj;  this 
harbor  for  a  refuge  is  about  1,650 ;  steamers,  150.  This  harbor  is  known  and  consid- 
ered to  be  the  safest  harbor,  easy  of  approach,  in  the  Vineyard  Sound. 

Septkmbbr  3,  1884. 


SURVEY    OF    HARBOR  AT    HYANNIS,  MASSACHUSETTS,   WITH  A  VIEW 
OF  DEEPENINa  THE  HARBOR. 


Enghni^r  Office,  United  States  Army, 

'  Netcportj  R.  J.,  December  12, 1884, 

General  :  I  have  the  honor  to  sabinit  herewith  the  following  report 
upon  the  survey  of  the  harbor  of  refuge  at  Hyannis,  Mass.,  which  was 
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execated  ander  my  direction  in  October  last,  by  Mr.  W.  O.  Simmons,  jr., 
assisted  by  a  party  in  the  United  States  schooner  Surveyor.  A  descrip- 
tion of  the  harbor  and  its  breakwater,  constructed  in  the  years  1827-'38, 
at  an  expense  of  $70,904.82,  was  contained  in  the  report  of  my  prelimi- 
nary examination,  which  was  submitted  on  the  17th  October  last,  and 
to  which  1  bejT  to  refer. 

In  this  report  I  stated  the  utility  of  this  harbor  of  refuge  on  the 
southern  shore  of  Cape  God,  and  the  judgment  that,  in  consideration  of 
the  former  large  expenditure  upon  it,  and  the  increase  in  size  of  coast- 
ing vessels,  it  would  be  worthy  of  improvement  if  it  could  be  done  with 
a  moderate  expenditure  of  money. 

It  will  be  observed  from  the  plat  of  the  survey,  which  is  herewith  in 
a  separate  package,  that  the  deepest  water  inside  is  north  of  the  en- 
trance to  the  harbor,  and  is  exposed  in  southerly  and  southeasterly 
storms.  What  is  desired  is  to  exten^  this  area  of  deep  water  further 
to  the  westward  under  the  lea  of  the  breakwater,  where  none  but  small 
vessels  now  dare  to  venture  for  fear  of  striking  the  bottom.  In  ap- 
proaching the  harbor  from  the  southward  the  depth  of  3  fathoms  is 
found  at  the  distance  of  about  1  mile.  The  water  shoals  very  gradu- 
ally up  to  the  entrance,  which  lies  to  the  eastward  of  the  breakwater, 
and  has  a  width  between  the  15-foot  curves  of  about  800  feet.  At  mean 
low  water  the  ruling  depth  between  these  curves  is  about  15^  feet,  which 
exceeds  the  draught  of  probably  fully  three-fourths  of  the  30,000  vessels 
which  it  has  been  estimated  pass  through  Nantucket  Sound  annually. 

The  depth  of  the  entrance  in  this  case  governs  the  depth  to  which  the 
deepening  inside  the  harbor  should  extend.  I  propose  to  limit  the  deep- 
ening on  the  west  by  a  line  running  due  north  from  the  western  end  of 
the  breakwater,  and  on  the  north  by  a  line  running  parallel  and  distant 
1,600  feet  from  it,  leaving  a  berme  of  100  feet  along  its  northern  side. 

The  amount  of  excavation  required  for  this  project  is  estimated  to  be 
228,716  cubic  yards,  measured  in  scows.  As  the  material  to  be  removed 
is  largely  composed  of  mud,  I  do  not  think  the  cost  would  be  more  than 
20  cents  per  cubic  yard,  or  $45,743.20  for  the  whole  work. 

This  amount  does  not  seem  excessive  in  view  of  the  prosi)ective  in- 
crease in  the  utility  of  this  harbor  of  refuge. 

Nantucket  Sound,  in  spite  of  its  numerous  shoals  and  other  obstruc- 
tions, and  its  intricate  navigation,  is  one  of  the  greatest  thoroughfares 
of  commerce  in  the  world,  and  harbors  of  refuge  upon  it  are  especially 
important.    Hyannis  is  the  only  one  on  the  north  side  of  it.  < 

After  a  consideration  of  all  the  circumstances  of  the  case  I  submit  the 
project  of  improvement  stated  herein  and  exhibited  on  the  plan  as  the 
one  proper  to  be  made.  Appended  hereto  will  be  found  a  copy  of  a 
memorial*  received  by  me  in  June  last  from  shipmasters  and  others,  rel- 
ative to  deepening  the  harbor,  and  commercial  statistics  of  the  port.  I 
should  remark  in  respect  of  the  latter  that  Hyannis  is  a  place  of  com- 
paratively small  commercial  importance.  The  chief  value  of  its  harbor 
is  as  a  harbor  of  refuge. 

Very  respectfully,  your  obedient  servant, 

George  H.  Elliot, 
Lieut.  Col.  ofMngineers. 

Brig.  Gen.  John  Newton, 

Chief  of  JEngineers,  U.  8.  A, 

*  Omitted  ;  printed  in  House  Ex.  Doc.  No.  96,  Forty-eighth  Congress,  second  session. 
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C.  13. 
PRELIMINARY  EXAMINATION   OF  PAWCATUCK  RIVER,  RHODE  ISLAND. 

Engineer  Office,  United  States  Army, 

yewpori^  R.  J.,  September  19,  1884. 

General  :  In  coropliance  with  the  requirements  of  the  river  and  har- 
bor act  of  Congress  of  July  6,  1884,  and  the  order  of  the  Chief  of  En- 
gineers .of  the  4th  instant,  I  made  a  personal  examination  of  Pawcatuck 
Kiver,  Rhode  Island,  on  the  17th  instant,  and  I  have  the  honor  to  sub- 
mit the  following  report : 

Pawcatuck  River,  from  the  town  of  Westerly,  at  the  head  of  naviga- 
tion, to  Little  Narragansett  Bay,  into  which  it  empties,  is  about  4^  miles 
long.  The  approach  to  the  river  is  through  Stonington  l>uter  Harbor 
and  Little  Narragansett  Bay.  tts  width  varies  from  150  feet  between 
the  wharves  at  Westerly  to  1,500  feet  at  Pawcatuck  Point,  at  its  mouth. 
The  rise  and  fall  of  the  tide  is  2.3  feet  at  the  former  place  and  2.6  feet 
at  the  latter. 

The  river  was  improved  under  appropriations  of  1871-'75,  amounting 
to  $50,000.  The  depth  of  water  on  some  of  the  shoals  before  improve- 
ment was  but  1^  feet  at  mean  low  water,  and  the  improvement  consisted 
in  the  excavation  of  a  channel  75  feet  wide  and  b\  feet  deep  at  mean 
low  water  from  the  lower  wharves  at  Westerly  to  deep  water,  or  about 
2^  miles  below  Westerly,  and  a  channel  from  35  feet  to  45  feet  wide  from 
the  lower  up  to  the  upper  wharves,  a  distance  of  about  2,400  feet.  The 
expense  of  the  latter  work  was  shared  jointly  by  the  citizens  of  West- 
erly and  the  United  States. 

A  channel  200  feet  wide  and  7J  feet  deep  at  mean  low  water  (9J  feet 
at  mean  high  water)  has  been  carried  through  Little  Narragansett 
Bay  by  the  United  States.  This  channel,  which  was  completed  in  1883, 
is  almost  exclusively  used  by  vessels  going  to  and  from  Westerly,  but 
its  full  depth  cannot  be  utilized  until  a  further  deepening  of  Pawcatuck 
River. 

I  carefully  sounded  in  the  channel  of  this  river  on  the  17th  instant, 
and  found  that  the  depth  made  by  the  former  improvement  had  been 
maintained  remarkably  well.  The  width  may  have  decreased,  but  this 
can  only  be  determined  by  an  instrumental  survey. 

Westerly  is  a  large  and  very  enterprising  town,  and  consumes  large 
quantities  of  coal  and  lumber.  Small  quantities  of  both  are  shipped 
direct  to  the  town,  but  on  account  of  the  increasing  size  of  freighting 
vessels  nearly  all  of  these  articles  have  to  be  unloaded  into  lighters  at 
Stonington,  involving  expense  and  delay. 

The  beneficial  effect  of  the  former  improvement  of  the  river  was  very 
marked,  and  freights  between  New  1  ork  and  Westerly  decreased  to  an 
extent  of  from  26  cents  to  75  cent«  per  ton.  What  the  citizens  now  de- 
sire is  an  increase  of  depth  of  channel  which  will  enable  them  to  take 
up  to  Westerly  the  largest  .  essels  that  can  pass  through  the  Govern- 
ment channel  in  Little  Narragansett  Bay. 

I  inclose  herewith  statements  of  the  amount  of  commerce  interested  in 
the  navigation  of  the  river,  in  view  of  which  and  of  the  facts  presented 
herein  I  think  the  Pawcatuck  worthy  of  further  improvement,  and  rec- 
ommend that  a  survey  be  made  of  it.  I  estimate  the  expense  of  the 
survey  at  $500. 

Very  respectfully,  your  obedient  servant, 

George  H.  Elliot, 

Brig.  Gen.  John  Nbwton,  lAeuU  Col.  of  Engineers. 

Chief  of  Ungineersj  V.  8.  A. 
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COMMERCIAL  STATISTICS. 
LETTER  OF  MESSRS.   RANDOLPH  BENTLET  A  CO. 

Westerly,  R.  I.,  June  5, 1883. 
Dear  Sir  :  Id  compliance  with  reqaest  in  yonr  inclosnre  of  22d  ultimo,  we  have 
collected  from  what  we  cx)n8ider  antnentic  sources  the  following  statistics  in  relation 
to  commerce  on  Pawcatack  River  and  Little  Narragansett  Bay  during  the  year  1882 : 

Coal  brought  to  Westerly tons..  17,729 

Iron  brought  to  Westerly, do 820 

Grain  brought  to  Westerly bushels..  47,800 

Lumber  brought  to  Westerly feet..  4,150,000 

Molding  sand  brought  to  Westerly tons..  282 

Brick  brought  to  Westerly number..  538.000 

Stone  shipped  from  Westerly tons..  6,010 

Steam  barges  arrived  at  Westerly number..  10 

VesselM  towed  to  Westerly do 217 

Vessels  discharged  at  Stonington  and  cargoes  brought  on  lighters  to  Wes- 
terly   number..  39 

Charact-er  of  vessels,  mostly  schooners:  tonnage  of  vessels,  150  to  200;  draught  of 
Tossels,  average  7  feet. 

One  steamboat  made  /our  daily  trips  between  Westerly  and  Watch  Hill  during 
summer  season.  One  small  steamer  made  several  daily  trips  between  Watch  Hill  and 
Stonington  during  summer  season. 

Passengers  carried  on  Pawcatuck  River,  about  40,000 ;  on  Little  Narragansett  Bay, 
unknown,  but  estimated  as  about  30,000. 

Anv  further  information  which  you  may  suggest  we  shall  be  happy  to  obtain  if 
possible. 

We  have  the  honor  to  remain  yours,  most  respectfully, 

Randolph  Bentlet  &,  Co. 
Lieut.  Col.  Qeorob  H.  Elliot, 

Om^M  of  Engineer8f  U,  8.  A, 


survey  of  pawcatuck  river,  rhode  island  and  connecticut^ 

Engineer  Office,  United  States  Army, 

Newport^  B.  J.,  January  24, 1886. 
General  :  I  have  the  honor  to  sabmit  herewith  a  report  of  a  survey 
of  Pawjcatack  Siver,  Rhode  Island  and  Connecticat,  made  in  compli- 
ance with  the  river  and  harbor  act  of  Congress  of  July  5, 1884,  and  your 
instractions  of  the  21st  November  last. 

The  survey  was  made  by  Mr.  George  Alexander,  assistant  engineer, 
assisted  by  a  party  in  the  United  States  schooner  Surveyor.  The  field 
work,  which  was  commenced  in  the  early  part  of  December,  as  soon  as 
the  Warren  Biver  survey  was  completed,  was  much  delayed  by  storms 
and  fog,  and  by  the  freezing  up  of  the  river ;  but  the  work  was  tho- 
roughly done  in  spite  of  the  difficulties  attending  it 

•  •  •  .  •  •  •  • 

I  gave  a  description  of  the  river  in  the  report  of  my  preliminary  ex- 
amination of  it,  which  I  submitted  on  the  19th  September  last.    •    •    • 

The  recent  survey  shows  that  the  depth  gained  by  the  former  work 
on  this  river  has  been  maintained  remarkably  well.  At  no  place  is  the 
mid-channel  depth  now  less  than  5^  feet  at  mean  low  water,  the  depth 
to  which  it  was  dredged  more  than  eight  years  ago,  bnt  tne  channel 
lacks  in  width  at  some  places,  and  there  are  several  sharp  bends,  around 
which  it  is  difficult  to  pass  vessels  in  some  conditions  of  the  wind  and 
tide. 

The  growing  importance  of  the  commerce  of  the  river  is  exhibited  in 
the  statistics  fnmished  by  the  Business  Men's  Association  of  Wenterly, 
which  are  appended  to  this  report 
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By  reason  of  the  iDcreaee  Id  size  of  coasting,  vessels,  it  is  now  diffi- 
cult to  engage  any  of  sufficiently  light  draught  to  pass  up  the  river,  and 
much  of  the  freight  consigned  to  Westerly  has  to  be  reshipped  at  Ston- 
ington,  thereby  increasing  the  cost  to  the  consumer. 

While  5^  feet  at  low  water  (8  feet  at  high  water)  was  sufficient  when 
the  improvement  was  made,  7 J  feet  at  low  water  (10  feet  at  high  waterj 
would  barely  be  sufficient  now.  The  latter  is  the  depth  of  the  channel 
excavated  through  Little  Narragansett  Bay,  the  almost  entire  object  of 
which  was  to  facilitate  the  commerce  of  Pawcatuck  Biver,  but  the  full 
benefit  of  the  expenditure  which  was  made  in  the  improvement  of  the 
bay  cannot  be  obtained  until  at  least  the  same  depth  of  water  can  be 
carried  up  to  Westerly.  In  Tact  the  depth  of  the  river  channel  should 
be  somewhat  greater,  in  order  to  enable  vessels  crossing  the  bay  at  high 
water  to  get  up  the  river  on  a  falling  tide. 

I  have  therefore  assumed  8  feet  at  mean  low  water  as  the  depth  to 
which  the  channel  in  the  Pawcatuck  River  should  be  excavated. 

Bespecting  the  width,  after  a  careful  examination  of  the  present 
channel  and  the  soundings  in  its  vicinity,  as  shown  on  the  plat  of  the 
recent  survey,  I  have  laid  down  a  channel  100  feet  wide  as  best  adapted 
to  the  circumstances  of  the  case,  especially  as  all  freighting  vessels  on 
the  river  are  towed  by  steam.  The  citizens  interested  in  the  improve- 
ment with  whom  I  conferred  at  Westerly  on  the  21st  instant  desire  a 
greater  width,  but  on  my  explaining  to  them  that  any  excavation  be- 
yond this  limit  would  add  greatly  to  the  expense  of  the  work  by  reason 
of  the  very  shoal  water  on  either  side,  they  were  satisfied  with  the  width 
which  had  been  fixed  upon  by  me. 

In  the  plan  i)roposed  I  have  taken  care  to  cut  away  as  much  of  the 
convex  banks  at  the  bends  of  the  channel  as  can  be  done  without  add- 
ing too  much  to  the  cost.  The  major  part  of  the  work  of  this  kind  will 
be  at  the  very  difficult  turn  just  below  Certain  Draw  Point. 

Between  the  upper  and  the  lower  wharves  the  river  is  from  90  to  170 
feet  wide.  In  this  part  of  the  river  I  propose  to  make  the  width  of  two 
cuts  of  an  ordinary  dredging  machine  only,  or  about  40  feet,  in  such 
position  as  may  be  found  most  equitable  to  the  wharf  interests  on  the 
Ehode  Island  and  Connecticut  sides  of  the  river. 

It  will  be  observed  that  Mr.  Alexander  found  the  material  of  the  bed 
of  the  river,  which  was  tested  by  a  large  number  of  borings,  to  be  mainly 
composed  of  loose  sand  and  gravel  interspersed  with  a  few  bowlders. 

In  concluding  this  report,  I  submit  tht^t  the  "  improvement  proper  to 
be  made  "  in  this  case  is  the  enlargement  of  the  channel  to  a  depth  of  8 
feet  at  mean  low  water,  and  to  a  wid th  of  1 00  feet  from  the  lower  wharves 
at  Westerly  down  to  the  deep  water  of  the  river,  and  to  a  width  of  40 
feet  from  the  upper  wharves  at  the  lower  end  of  the  upper  island  to  the 
lower  wharves. 

ESTIMATE  OF  THE  COST  OF  THE  IMPROVEMENT. 

138,500  cubic  yards  of  dredging  measured  in  scows,  at  25  cents $34,G35  00 

100  cubic  yards  of  bowlders^  at  $5 50O  00 

a5,125  00 
Add  10  per  cent,  for  contingencies 3,512  50 

38,637  50 

Very  respectfully,  your  obedient  servant, 

GEOKas  H.  Elliot, 
Lieut  Col.  of  Ungineers* 
Brig.  Gen.  John  Newton, 
Chief  of  Unginef'Sj  U.  8.  A. 
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LETTER  OF  THE  PRESIDENT  OF  THE  WESTERLY  BUSINESS  MEN'S  ASSOCIATION. 

Westerly  Business  Men's  Association, 

Wenterly  B.  /.,  January  13,  1885. 

My  Dear  Sir:  In  behalf  of  this  aRsociation  I  have  the  honor  to  submit  herewith 
certain  facts  and  figures  relative  to  the  commercial  interests  of  WeBterly,  which  I 
trust  will  be  of  some  service  to  you  in  fstimating  the  needed  improveoieuts  of  navi- 
gation on  the  PawcatQck  River. 

A  committee  appointed  by  the  association  have  presented  the  following  statement, 
which  is  submitted  for  your  examination  : 

During  the  year  1884  15,473  tona  of  coal  were  freighted  up  the  Pawcatuck  River ; 
3,635,423  fiet  of  lumber,  160,000  bricks,  nearly  100,000  bushels  of  grain,  about  1,200 
tons  of  stone,  200  tons  of  salt  and  fish.  Ther**  were  more  than  65,000  passengers  carried 
on  steamers  up  and  down  the  river  during  the  year,  and  225  vessels  and  barges  with 
cargoes  towed  up  the  river.  No  statistics  have  been  obtained  as  to  the  number  of 
schooners  and  sloops  which  has  passed  up  and  down  the  river.  Thirty-two  vessels 
laden  with  InUiber,  which  was  consigned  to  Westerly,  had  to  be  discharged  at  Ston- 
ington  for  the  reason  there  was  not  sufficient  depth  of  water,  even  at  high  tide,  in  the 
Pawcatuck  River  for  the  vessels  to  discharge  their  cargoes,  thereby  increasing  the 
expense  75  cents  on  each  1,000  feet,  whicl^  could  have  been  saved  if  the  vessels  could 
have  been  brought  up  to  the  docks  in  Westerly.  I  have  endeavored  to  give  you  a 
brief  stat'Oment  of  the  importance  attending  tlie  navigation  on  our  river.  Our  asso- 
ciation, as  a  body  representing  the  varied  business  interests  of  Westerly,  regard  it  as 
a  matter  of  vital  importance  that  further  necessary  improvements  should  be  made, 
and  we  trust  that  you  will  j^ive  the  matter  careful  attention  and  assist  us  in  so  far  as 
is  consistent  with  your  position. 
Yours,  very  respectfully, 

J.  B.  Foster^ 

President, 

Col.  George  H.  Elliot,  U.  8.  A. 


C  14. 

PRELIMINARY  EXAMINATION  OF  WARREN  RIVER,  RHODE  ISLAND,  WITH 
A  VIEW  TO  THE  REMOVAL  OF  OBSTRUCTIONS  FROM  THE  CHANNEL. 

Engineer  Office,  United  States  Army, 

Newport^  B.  J.,  September  19,  1884. 

General:  Incompliance  with  the  requirements  of  the  river  and 
harbor  act  of  Congress  of  July  6, 1884,  and  the  order  from  the  Chief  of 
Engineers  of  the  4th  September,  I  made  a  personal  examination  of 
Warren  Biver,  Rhode  Island,  on  the  9th  instant,  and  have  the  honor  to 
report  as  follows : 

Warren  Biver  is  an  arm  of  Narragansett  Bay,  north  of  the  harbor  of 
Bristol.  It  is  about  1,000  feet  wide  in  front  of  the  town,  and  about  one- 
half  mile  wide  at  its  mouth.  Just  above  Warren,  which  is  almost  2 
miles  from  the  bay,  the  river  divides  into  two  branches,  the  eastern 
branch  being  name<i  Palmer's  Biver,  and  the  western  branch  Barring- 
ton  Biver.  The  former  is  navigable  to  West  Swansea,  a  distance  of 
about  3  miles,  but  there  is  no  commerce  by  water  above  Warren.  There 
was  formerly  an  extensive  trafdc  at  Warren  with  the  West  Indies,  and 
many  whalers  were  sent  from  here,  but  these  businesses  have  decayed, 
and  the  principal  occupation  of  the  town  now  is  manufacturing.  There 
are  several  large  cotton  mills,  giving  employment  to  about  1,000  per- 
sons. The  supplies- to  these  mills,  and  considerable  quantities  of  coal, 
grain,  and  com,  are  received  at  Warren  by  water  and  distributed  to 
the  surrounding  towns.  Vessels  of  about  II  feet  draught  can  be  car- 
ried to  the  upper  part  of  the  water-front  of  the  town  at  high  water,  but 
the  navigation  is  difficult  and  dangerous  on  account  of  obstructions, 
which  deter  commerce  by  water  and  increase  the  cost  of  freights. 
40  B 
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The  obstructions  to  navigation  are — 

Ist.  A  rocky  reef  below  Little  Island,  off  the  upper  part  of  the  town  5 
and, 

2d.  A  large  submerged  bowlder  near  mid-channel,  opposite  the  lower 
wharf,  on  the  eastern  side  of  the  river. 

There  is  a  narrow  channel  through  the  reef  just  mentioned,  through 
which  vessels  drawing  about  11  feet  can  be  earned  at  high  water;  but 
it  is  narrow,  and  vessels  frequently  strike  on  the  rocks  on  either  side 
and  suffer  damage.  It  is  believed  that  the  bottom  is  not  ledge  rock,  but 
is  formed  of  hard  pan  and  gravel,  on  and  embedded  in  which  are  numer- 
ous comparatively  small  bowlders.  The  distance  across  the  reef  is  &om 
250  to  350  feet.  Whether  the  reef  is  in  whole  or  in  part  ledge  rock,  or, 
as  is  believed,  it  is  composed  of  bowlders,  more  easily  removed,  can  only 
be  determined  after  a  survey  with  boring  apparatus  and  other  proper 
appliances.  In  the  latter  case  an  increase  in  width  of  channel  can  be 
cheaply  obtained  by  removing  bowlders  by  means  of  a  vessel  with  steam 
hoisting  apparatus  and  the  labor  of  its  crew  and  a  submarine  diver. 
The  expense  of  removing  the  isolated  submerged  bowlders  from  the 
channel  opposite  the  lower  wharves  would  probably  not  exceed  $200  or 
$300. 

My  attention  was  also  called  to  an  ancient  pier  near  the  mouth  of  the 
river.  This  pier,  which  is  about  80  feet  long  by  40  feet  wide,  was  built 
for  a  foundation  of  a  pyramidal  masonry  beacon,  which  marks  some 
rocks  just  above  the  pier,  called  Allen's  Rocks.  These  structures  were 
erected  by  means  of  an  appropriation  of  $4,000  in  the  river  and  harbor 
act  of  May  23,  1 828.  The  top  of  the  pier  is  not  far  above  high  water  of 
ordinary  tides,  and  in  storm-tides  in  winter  it  is  swept  by  the  ice.  which 
has  carried  considerable  portions  of  it  into  the  narrow  channel  which 
lies  to  the  eastward,  between  the  beacon  and  Jacob's  Point.  This  has 
not  as  yet  caused  any  serious  obstruction  to  navigation,  but  if  the 
further  destruction  of  the  pier  is  not  prevented,  and  the  beacon  itself 
should  fall  into  the  channel,  which  it  seems  likely  to  do,  the  debris  will 
no  doubt  endanger  vessels  beating  in  and  out  of  the  river.  The  beacon 
is  in  the  beacon  list  of  the  third  light-house  district,  and  it  and  the  pier 
probably  now  pertain  to  the  Light-House  Establishment. 

I  send  herewith  a  statement  of  the  amount  of  commerce  of  Warren, 
in  consideration  of  which  and  of  its  probable  increase,  if  the  obstruc- 
tions in  the  river  be  removed,  as  they  probably  can  be  at  an  expense 
not  exceeding  $2,500  or  $3,000,  I  deem  Warren  River  worthy  of  im- 
provement, and  recommend  a  survey  of  it,  or  as  much  of  it  as  may  be 
found  necessary,  with  a  view  to  the  removal  of  the  obstructions.  I 
estimate  the  cost  of  the  survey  at  $200. 

Very  respectfully,  your  obedient  servant, 

Oeoroe  H.  Elliot, 
Lieut  Col.  of  JEngineers. 

Brig.  Gen.  John  Newton, 

Ohief  of  JEngineerij  U.  S.  A. 


COMMERCIAL  STATISTICS. 


Warrbn,  B.  I.^  September  S,  1884. 
Dear  Sir  :  In  response  to  your  inquiry,  I  beg  leave  t«  snbmit  the  foUowlng  re- 
port: 
The  whole  number  of  vessels  arriving  at  this  port  for  the  year  1683,  exolusive  of 
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erafts  plying  on  the  river  between  this  port  and  Providence  and  other  points  on  the 
bay,  was  one  hundred  and  thirty-six,  which  brought — 

Coal tons..  17,743 

Com bnshels..  43,373 

Cotton bales..  1,661 

Lnmber feet..  486,000 

These  figures  do  not  include  a  large  number  of  vessels  which  occasionally  ply  be- 
tween this  port  and  Providence  and  other  places  on  the  bay,  with  miscellaneous 
cargoes. 

The  commerce  on  the  river  for  the  year  1883  is  believed  to  be  much  less  than  the 
average  during  a  number  of  years  last  past.  That  for  the  first  eight  months  of  the 
present  year  (1884)  is  estimated  as  much  greater  than  the  commerce  for  the  corre- 
sponding period  of  1883,  while  the  number  of  vessels  arriving  in  1882  exceeded  the 
number  for  last  year  (1883)  by  more  than  20  per  cent. 

There  are  two  cotton- manufacturing  corporations  in  town,  which  give  employment 
to  abouc  1,000  persons.  These  corporations  obtain  all  their  coal  and  a  considerable 
portion  of  their  cotton  via  Warren  River. 

Warren  is  the  entrep6t  for  a  large  territory,  and  much  of  the  coal,  giuin,  lumber, 
&c.,  used  in  the  towjis  of  Barrington,  Swansea,  and  Rehoboth  is  brought  to  this  town 
via  Warren  River.  All  of  the  coal  and  nearly  all  of  the  grain  and  lumber  used  in 
the  town  of  Warren  are  brought  here  via  Warren  River. 

•  •  •  #  •        •  •  • 

All  of  which  is  most  respectfully  submitted. 

D.  B.  Barton. 
Geo.  H.  Elliot, 

LUutenant- Colonel  United  Siatee  Engineere. 


SURVEY  OF  WARREN  RIVER,  RHODE  ISLAXD. 

ENamEER  Oppice,  United  States  Army, 

Ifewpartj  B.  J.,  January  12,  1885. 
General  :  I  have  tbe  honor  to  submit  a  report  of  a  survey  of  the 
upper  part  of  Warreu  Siver,  Bhode  Island,  made  in  compliance  with 
the  river  and  harbor  act  of  Congress  of  July  5, 1884,  and  your  instruc- 
tions of  the  2l8t  November  last. 

In  the  report  of  my  preliminary  examination  of  this  river,  dated  the 
17th  September  last,  I  gave  a  description  of  it,  and  stated  that — 
«  •  fr  «  •  •  * 

The  obstructions  to  navigation  are,  first,  a  rocky  reef  below  Little  Island  and  off 
the  upper  part  of  the  t.own ;  and,  second,  a  laree  submerged  bowlder  near  mid-chan- 
nel opposite  the  lower  wharf,  on  the  eastern  side  of  the  river. 

•  ••«••  » 

The  survey,  which  was  executed  in  the  early  part  of  December  last, 
by  Mr.  George  Alexander,  assistant  engineer,  and  a  party  in  the  United 
States  schooner  Surveyor,  was  confined  to  the  obstructions  above  men- 
tioned, and  to  the  pier  at  Allen's  Rock,  near  the  mouth  of  the  river. 

Mr.  Alexander's  report  is  appended  hereto. 

By  reason  of  the  small  amount  of  money  available  for  the  survey,  and 
the  inclemency  of  the  weather,  which  was  likely  to  increase  the  expense 
of  it,  I  adopted  an  examination  of  the  reef  by  a  submarine  diver  as  the 
most  expeditious  and  economical,  and,  under  the  circamstances,  the 
most  satisfactory  method  of  determining  its  composition,  whether  it  was 
ledge  rook,  or,  as  was  supposed  by  the  citizens  of  Warren,  it  was  formed 
of  bowlders  embedded  in  hard  pan. 

The  diver,  who  has  been  employed  in  this  district  from  time  to  time 
in  the  removal  of  submarine  rock  obstructions,  was  engaged  during  two 
days  in  the  examination,  which,  in  respect  of  discovering  the  composi- 
tion of  the  reef,  was  thorough  and  complete. 
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Beneath  the  bowlders,  which  cover  the  surface  of  the  reef,  there  was 
found  a  solid  ledge  of  rock,  the  existence  of  which  had  not  been  sus- 
pected, as  there  are  no  traces  of  it  on  the  opposite  shores.  Between  the 
bowlders,  points  of  the  ledge  project  through  the  material  in  which  the 
bowlders  are  embedded. 

A  calcula'ion  of  the  cubic  contents  of  that  part  of  the  reef  which 
would  be  necessary  to  be  removed  in  order  to  straig:hten,  widen,  and 
deepen  the  channel  suflBciently  to  make  it  100  feet  wide  and  12  feet  deep 
at  mean  high  water  (the' channel  desired),  give^  us  1,650  cubic  yards. 

The  major  part  of  this  is  ledge  rock,  and  it  is  estimated  that  the  cost 
of  removing  it  would  not  be  less  than  $20  per  cubic  yard,'or  $33,000 
for  the  whole  work. 

The  expenditure  of  this  sum,  considering  the  amount  of  shipping  to 
be  benefited,  does  not  appear  to  be  judicious. 

Still,  the  interests  involved  are  considerable,  as  will  be  observed  from 
the  commercial  statistics  which  were  appended  to  my  preliminary  report, 
and  the  labor  of  a  large  number  of  persons,  operatives  in  the  mills  at 
Warren,  is,  in  a  measure,  dependent  on  the  cost  of  freights  by  sea  to 
and  from  Warren  iiiver,  which  cost  is  enhanced  by  the  danger  of  ves- 
sels striking  on  the  reef  and  on  the  large  mid-channel  bowlder  (Bush- 
worth  Rock),  which  I  mentioned  in  that  report.  Vessels  are  frequently 
caught  on  the  reef  especially,  and  I  am  informed  that  one  has  struck 
upon  it  since  the  survey  was  made. 

The  channel  in  the  upper  part  of  the  harbor  is  deep  enough,  but  it  is 
not  straight  and  it  lacks  in  width. 

The  removal  of  even  a  single  bowlder^  or  the  blasting  down  of  a  single 
point  of  the  ledge  on  the  side  of  the  channel,  would  lessen  the  danger 
to  which  vessels  are  now  subject.  Precisely  how  much  of  benefit  would 
accrue  from  the  expenditure  of  a  moderate  and  specified  sum  of  money 
in  this  way  cannot  be  determined  without  a  more  minute  survey  than 
could  be  made  with  the  sum  allotted.  At  the  mouth  of  the  Pawtuxet, 
on  the  other  side  of  Narragansett  Bay,  I  have  been  enabled  by  means 
of  a  small  appropriation  made  in  the  act  of  July- 5, 1884,  to  accomplish 
results  which  gave  much  satisfaction,  by  employing,  under  an  inspector 
of  good  judgment,  a  vessel  with  steam-hoisting  apparatus  and  a  subma- 
rine diver,  with  directions  to  straighten  and  widen  the  channel  by  clear- 
ing away  the  bowlders  to  the  right  and  left  of  the  deepest  water  aa  far 
as  the  money  appropriated  would  allow. 

Should  Congress  deem  it  advisable  to  make  an  appropriation  for  the 
improvement  of  Warren  River,  the  same  plan  should  be  adopted.  In  a 
case  such  as  is  here  presented  the  amount  of  benefit  is  nearly  in  pro- 
portion to  the  amount  expended.  A  few  hundred  dollars  would  remove 
several  of  the  submerged  bowlders  which  project  farthest  into  the 
channel.  Five  thousand  dollars  would  doubtless  remove  Bushworth 
Bock  and  all  of  the  bowlders  in  the  narrow  part  of  the  channel  below 
Little  Island,  within  a  width  of  100  feet,  and  sufficient  of  the  ledge  to 
make  navigation  comparatively  safe  and  easy. 

In  my  judgment,  therefore,  the  "  improvement  proper  to  be  made  ^ 
in  this  case  is  the  removal  of  obstructions  in  the  channel  as  far  as  it  cao 
be  done  with  an  expenditure  of  $5,000. 

I  have  not  included  in  this  estimate  the  repairs  on  the  ancient  beacon 
and  its  foundation  at  Allen's  Rock,  or  the  raising  of  the  latter,  since 
these  structures  pertain  to  the  Light-House  Establishment,  and  the 
stones  which  are  removed  from  them  from  time  to  time  by  ice  and  sea  do 
not  obstruct  navigation. 
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Commercial  statistics  of  Warren  accompanied  the  report  of  my  pre- 
liminary examination  of  the  river. 

Very  respectfully,  your  obedient  servant, 

GEosaE  H.  Elliot, 
Lieut  Col.  of  Engineers. 
Brig.  Gen.  John  Kewton, 

Chief  of  Engineers^  U.  8.  A. 


REPORT  OF  MR.   OBOROS  ALEXANDER,  ASSISTANT  ENGINEER. 

Engineer  Office,  United  States  Army, 

yetpport,  R,  J.,  January  2,  1885. 

OoiiONBL :  I  huTe  the  honor  to  sabmit  herewith  a*  plat  and  the  followiog  report  on 
the  survey  of  the  Warren  River,  Rhode  Island,  which  I  have  made  according  to 
your  verbal  directions,  with  reference,  first,  to  the  widening  and  deepening  of  the 
channel  between  Little  Island  and  the  eastern  shore  of  the  river  at  the  npper  end  of 
the  town  of  Warren  ;  and,  second,  to  the  removal  of  Bush  worth  Rock,  which  is  sit- 
uated in  mid-channel,  at  the  lower  end  of  the  town. 

The  snrvey  also  includes  an  examination  of  the  Allen's  Rock  beacon,  with  reference 
to  making  an  estimate  of  the  cost  of  rebuilding  the  pier,  ^o. 

description  of  the  river  AND  LOCALITY. 

The  Warren  River  is  one  of  the  tributaries  of  Narragansett  Bay.  Taking  its  rise 
in  Southeastern  Massachusetts,  its  course  is  southerly  and  southeasterly,  through 
Massachusetts  into  Rhode  Island,  where  it  empties  into  Narragansert  Bay,  only  a  few 
miles  to  the  eastward  of  the  mouth  of  the  Providence  River.  On  the  went  shore  of 
the  river  is  the  town  of  Barrington,  mostly  farming  lands  along  the  river  bank. 
On  the  eastern  shore  is  situated  the  town  of  Warren,  having  a  population  of  about 
4,000. 

The  town  contains  large  cotton  and  woolen  manufactories  which  form  the  center 
of  attraction  of  a  considerable  commerce.  The  river  is  not  navigable  above  the 
town  of  Warren. 

At  the  npper  end  of  the  town  the  river  is  spanned  by  the  Providence,  Warren  and 
Bristol  Railroad  Company's  bridge.  The  passages  between  the  piers  and  abutments 
of  the  bridge  are  very  narrow,  which  makes  the  current  of  the  river  swift  and  irreg- 
ular dnring  the  ebb  and  flow  of  the  large  volume  of  tide-water  to  and  from  the  re- 
ceiving basins  above,  and  greatly  intorleres  with  navigation. 

About  2  miles  from  its  mouth  the  river  is  joined  by  the  Barnngton  River,  a  small 
nnnavigable  stream,  and  it  is  at  the  juncture  of  these  two  rivers,  and  opposite  the 
town  of  Warren,  that  Little  Island  is  situated.  It  is  a  small  piece  of  marshy  land,  at 
the  southeastern  extremity  of  which  a  reef  covered  with  gravel  and  bowlders  (some 
of  which  are  bare  at  low  water)  projects  out  into  the  channel,  narrowing  it  to  a 
width  of  about  70  feet  between  the  9- foot  curves  at  low  water.  Vessels  drawing  10 
or  12  feet  of  water  can  pass  through  this  channel  at  high  water,  but  owing  to  the 
swift  and  irregular  current  before  mentioned  they  are  liable  to  be  swung  around  upon 
this  dangerous  reef  and  to  be  seriously  damaged  by  the  projecting  bowlders. 

By  renooving  the  surface  bowlders  and  the  projecting  points  from  o£f  a  portion  of 
this  ledge,  msJring  the  surface  generally  level,  it  is  thought  that  the  channel  will  be 
made  considerably  better  for  the  passage  of  vessels,  as  the  swift  current  of  the  river 
would  then  carry  away  the  loose  sand  and  gravel  from  the  ledge  and  still  further  in- 
crease the  depth  of  water.  Although  this  portion  of  the  river  would  not  be  as  deep 
as  the  channel,  still  vessels  would  Be  much  less  liable  to  damage  than  on  the  jagged 
surface  of  the  ledge  as  it  now  exists. 

BU6HW0RTH  ROCK. 

This  rock  is  situated  in  mid-channel,  just  below  the  village  of  Warren,  and  is  on 
the  prolongation  of  tho  line  of  the  south  side  of  the  lower  wharf  on  the  east  side  of 
the  river  and  about  225  feet  from  the  front  face  of  this  wharf. 

It  is  a  very  dangerous  obstruction  in  the  channel,  as  there  is  only  about  8  feet  of 
water  on  it  at  mean  low  water,  while  the  depth  of  water  around  it  is  from  12  to  15 
feet. 
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At  my  requeet,  Mr.  PhillipSi  the  diver,  made  an  examination  and  took  some  meas- 
urements of  this  rock  for  the  purpose  of  determining  the  cost  of  removing  it.  By 
this  examination  it  was  found  that  the  rock  stood  S  feet  high  from  the  bottom  and 
measured  36  feet  aronnd  it,  making  29.2  cubic  yards,  or  58.4  gross  tons  weight,  which 
can  probably  be  removed  for  $5  per  ton,  or  at  the  total  cost  of  |292. 

There  are  a  number  of  smaller  bowlders  in  the  immediate  vicinity  of  Bush  worth 
Rock,  but  as  they  are  covered  by  a  sufficient  depth  of  water  (varying  from  12  to  15 
feet  at  mean  low  water),  I  consider  their  removal  unnecessary  at  present,  and  have 
made  no  estimate  for  it. 

ALLEN'S  ROCK  BEACON. 

This  beacon  is  situated  near  the  mouth  of  the  Warren  River,  a  little  to  the  sooth 
of  a  large  rock  at  the  southern  extremity  of  Adams's  Point,  and  directly  opposite 
Jacob's  Point.  It  is  about  15  feet  in  height  and  is  built  of  rubble  masonry  laid  in 
cement  mortar.  The  pier  surrounding  the  beacon  is  composed  of  dry  rubble  masonry, 
rectangular  in  shape,  73.5  feet  long  by  39  feet  wide,  and  is  about  9  feet  above  mean 
low  water.  It  was  built  in  a  depth  of  water  varying  from  7  to  12  feet  on  the  north 
and  west  sides  to  16  feet  on  the'  sides  towards  the  channel,  upon  the  west  bauk  of 
which  the  beacon  is  placed. 

Both  the  beacon  and  the  pier  are  weather-beaten  and  dilapidated.  Portions  of  the 
pier  have  been  broken  down  from  time  to  time  by  the  ice  and  water  washing  over  it. 
Its  height  not  being  sufficient  to  prevent  this  overflow.  This  could  be  remedied  by 
rebuilding  a  part  of  the  pier  and  making  the  whole  structure  aboat  2  feet  higher  than 
at  present.  I  shoald  suggest  that  the  corners  be  made  rounding  instead  of  square,  as 
rounding  corners  would,  in  my  opinion,  be  less  liable  to  be  damaged  by  the  ice  than 
angular  comers. 

According  to  your  instructions  I  have  made  two  approximate  estimates  for  repairing 
the  pier  and  protecting  the  beacon,  as  follows : 

1.  Building  up  the  parts  broken  down  in  the  pier  to  the  original  height 

and  protecting  the  beacon. 

Taking  down  and  rebuilding  43  cubic  yards  dry  rubble  masonry  in  the  pier, 
at  $3.50 floO  50 

Furnishing  and  building  in  place  282  cubic  yards  rubble  masonry  in  the  pier, 

at  $5.50 1,551  00 

Taking  down  and  rebuilding  14  cubic  yards  rubble  masonry  laid  in  cement 

mortar  in  the  beacon,  at  $12.50 175  00 

Total 1,876  50 

2.  Repairing  the  pier  and  building  the  whole  structure  i*wo  feet  highbb 
to  prevent  the  ice  from  washing  over  it,  also  protecting  the  beacon. 

Taking  down  and  rebuilding  43  cubic  yards  of  dry  rubble  masonry  in  the 
pier,at$3.50 $150  50 

Furnishing  and  building  in  place  495  cubic  yards  drv  rubble  masonry  in 
the  pier,  at  $5.50 2,  722  50 

Taking  down  and  rebuilding  14  cubic  yards  rubble  masonry  laid  in  cement 
mortar  in  the  beacon,  at  $12.50 175  00 

Total 3,048  00 

•  •••••• 

Very  respectfully, 

Geo.  Alexander, 
Asei^tant  Engineer, 
Lieut.  Col.  George  H.  Elliot, 

Corps  of  Engineers,  U.  S,  A, 
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APPENDIX  D. 


IMPROVEMENT  OF  CONNECTICUT  RIVER,  MASSACHUSETTS  AND  CONNEC- 
TICUT, AND  OF  RIVERS  AND  HARBORS  ON  LONG  ISLAND  SOUND,  CON- 
NECTICUT AND  NEW  YORK— IMPROVEMENTS  IN  THE  VICINITY  OF  THE 
CITY  OF  NEW  YORK,  OF  HUDSON  RIVER,  AND  OF  THE  HARBORS  AT 
RONDOUT  AND  SAUGERTIES,  NEW  YORK. 


REPORT  OF  LIEUTENANT-COLONEL  WALTER  McFARLAND,  CORPS  OF 
ENGINEERS,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING 
JUNE  20,  1885,    WITH  OTHER  DOCUMENTS  RELATING   TO  THE  WORK. 


IMPROVEMENTS. 


1.  Conneoticnt  River,  Maesachasetts  and 

CoDDecticat. 

2.  Thames  River,  Connecticut. 

3.  New  London  Harbor,  Connecticnt. 

4.  Clinton  Harbor,  Connecticut. 

5.  New  Haven  Harbor,  Connecticut. 

6.  Breakwater  at  New  Haven  Harbor, 

Connecticut. 

7.  Milford  Harbor,  Connecticut. 

8.  Honsatonic  River,  Connecticut. 

9.  Bridgeport  Harbor,  Connecticut. 

10.  Black  Kock  Harbor,  Connecticut. 

11.  Soutbport  Harbor,  Connecticut. 

12.  Norwalk  Harbor,  Connecticut. 

13.  Port  Chester  Harbor,  New  York. 

14.  New  Rochelle  Harbor,  New  York. 


15.  Echo   Harbor,    New   Rochelle,    New 

York. 

16.  Mamaroneck  Harbor,  New  York. 

17.  Greenport  Harbor,  New  York. 

18.  Port  Jefferson  Harbor,  New  York. 

19.  Flushing  Bay,  New  York. 

20.  Newtown  Creek,  New  York. 

21.  Buttermilk  Channel,  New  York. 

22.  Go  wan  us  Bay,  New  York. 

23.  Harlem  River,  New  York. 

24.  Hudson  River,  New  York. 

25.  Harbor  at  Rondout,  New  York. 

26.  Harbor  at  Saugerties,  New  York. 

27.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEYS. 


28.  Horton's  Point,  New  York,  near  Dutch 

Pond  Point,  for  breakwater.  I 

29.  Huntington  Harbor,  New  York. 

30.  Breakwater  at  Falkner's  Island,  Con- 

necticut. 


31.  River  and  Harbor  at  Niantic,  Connec- 

ticut. 

32.  Hudson  River,  New  York,  from  Troy 

to  mouth  of  canal. 


Engineer  Office,  United  States  Army, 

New  York,  N.  F.,  August  15,  1885. 
General:  I  have  the  honor  to  transmit  herewith  my  annual  reports 
upon  the  river  and  harbor  works  in  my  charge  for  the  fiscal  year  end- 
iog  June  30,  1885. 

^  Very  respectfully,  your  obedient  servant, 

Walter  McFarland, 
Lieut  Col.  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 
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D  I. 

IMPROVEMENT    OF   THE    CONNECTICUT    RIVER,   MASSACHUSETTS   AND 

CONNECTICUT. 

This  river,  rising  in  New  Hampshire,  flows  in  a  generally  southern 
course,  passing  between  the  States  of  New  Hampsliire  and  Vermont, 
and  through  the  States  of  Massachusetts  and  Connecticut  to  Long 
Island  Sound,  into  which  it  empties  at  Saybrook  Point,  Conn.  It 
is  naturally  divided  into  two  parts;  Hartford,  which  is  practically  at 
the  head  of  navigation,  being  the  point  of  division,  and  appropria- 
tions for  the  improvement  of  the  river,  made  by  Congress,  have  been 
divided  in  the  same  way,  the  act«  stating  to  which  part  of  the  river  the 
money  appropriated  should  be  applied.    The  divisions  are  as  follows : 

(1)  Above  Hartford^  Conn^rticut. — Embracing  a  length  of  about  66 
miles  from  Hartford,  Conn,  to  Miller's  Falls,  Mass. 

(2)  Below  Hartfordj  Connecticut — Embracing  a  length  of  about  50 
miles  from  Hartford  to  the  mouth  of  the  river  at  Saybrook  Point. 

(1)   ABOVE  HARTFORD,  CONNECTICUT. 

Miller's  Falls,  Mass.,  is  at  the  head  of  possible  navigation  of  the 
Connecticut  River.  From  this  point  down  to  Holyoke,  a  distance  of 
about  32  miles,  the  river  is  susceptible  of  improvement;  but  it  can- 
not be  used  on  account  of  a  dam  crossing  the  river  and  falls  at  Hol- 
yoke, which  entirely  obstructs  navigation.  The  lockage  required  to 
lift  boats  from  the  lower  to  the  upper  levels  at  Holyoke  is  about  60 
feet.  From  Holyoke  to  Enfield  Falls,  a  distance  of  16  miles,  there  is  a 
fair  channel  from  4  to  5  feet  deep  at  low  water,  which  could  easily  be 
made  8  feet  deep.  Enfield  Falls  or  rapids  cover  a  stretch  of  river 
about  5  miles  long,  having  a  fall  of  about  32  feet  at  low  water.  The 
bed  here  is  rocky  and  very  uneven,  the  slope  not  being  uniform,  bat 
consisting  of  a  succession  of  long,  shallow  reaches,  separated  from  each 
other  by  rapids.  From  the  foot  of  Enfield  Falls  to  Hartford,  a  dis- 
tance of  11  miles,  the  river  has  a  broad,  sandy  bed,  with  a  deptU  of  3 
or  4  feet  at  low  water.  The  improvements  made  by  the  United  States 
Government  in  this  section  of  the  river  have  been  confined  to  that  part 
of  it  which  lies  between  Hartford  and  the  foot  of  Enfield  Falls,  under 
a  project  approved  in  1871,  "for  giving  an  increased  depth  to  the  chan- 
nel by  the  construction  of  wing-dams  and  by  dredging."  By  various 
acts  of  Congress  $100,000  have  been  appropriated  for  the  improvement 
of  this  part  of  the  river.  Of  this  amount  the  following  balances  are 
yet  unexpended,  namely,  from  the  appropriation  of  June  10,  1872,  for 
improving  the  Connecticut  River  on  or  above  Enfield  Falls,  $10,702.92, 
and  from  the  appropriation  of  June  14,  1880,  for  *' improving  tlie  Con- 
necticut River  between  Hartford  and  Holyoke,"  $13,669.80;  total, 
$24,372.72. 

Under  a  charter  granted  by  the  State  of  Connecticut  in  May,  1824, 
the  Connecticut  River  Company  have  constructed  a  canal  with  locks 
around  Enfield  Falls,  which  allos^s  vessels  to  pass  through. 

The  locks  are  80  feet  long  and  18  feet  wide. 

The  company  collects  tolls  from  passing  boats,  but  the  canal  is  chiefly 
used  for  water-power,  A  project  for  improving  the  channel  amVcon- 
structing  a  larger  canal  around  Enfield  Falls  was  submitted  to  the  Gren- 
eral  Government  in  1878  by  the  engineer  officer  in  charge  of  the  Con- 
necticut River  improvement.  This  project  was  amended  in  1880.  (See 
Annual  Report  of  Chief  of  Engineers  for  1881,  page  566.)    It  provides 
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that  the  canal  shall  pass  aronnd  Enfield  Falls,  and  extending  down- 
ward to  the  month  of  the  Hockanum  River,  opposite  Hartford.  The 
levels  were  to  have  a  depth  of  10  feet  at  low  water,  with  a  width  of  120 
feet  at  the  water-line.  The  locks  were  to  be  200  feet  long  and  50  feet 
wide,  and  were  to  have  a  depth  of  8  feet  at  low  water  over  the  miter- 
s\ll8.  The  estimated  cost  of  this  work  was  $1,322,805,  bnt  it  was  not 
considered  advisable  to  begin  the  construction  with  a  smaller  sum  of 
money  than  $450,000.  This  amount  has  not  yet  been  appropriated,  only 
aboat  $24,000  being  now  available  for  this  part  of  the  river,  and  the 
work  has  therefore  not  been  be^nn.  The  channel  from  Hartford  to  En- 
field Falls  has  kept  open  during  the  past  few  years  sufficiently  for  the 
requirements  of  the  existing  commerce  of  that  part  of  the  river.  No 
work  has  been  done  upon  this  section  of  the  river  since  1881,  except  the 
repairs  of  the  lower  wing-dam  at  Barber's  Landing,  where  the  spring 
freshets  of  1884  had  cut  a  passage  behind  the  shore  end  of  this  dam. 
This  passage  was  closed  by  the  construction  of  a  short  stone  dike  extend- 
ing from  the  shore  to  the  wing-dam  at  such  an  angle  as  to  prevent  the 
further  wear  of  the  bank  at  this  point ;  1,029  cubic  yards  of  stone  were 
used  in  tliis  work,  costing  $1,912.06.  The  money  available  for  this  part 
of  the  river  will  be  sufficient  for  all  needs  of  the  ensuing  year,  unless  it 
be  decided  to  begin  constructing  the  canal;  in  which  case  $450,000  could 
be  advantageously  expended.  The  commerce  of  the  river  above  Hart- 
ford is  not  large,  on  account  of  the  difficulty  of  navigating  it  with  any- 
thing but  very  small  boats.  When  the  water  is  high  a  good  deal  of 
freight,  which  at  other  times  is  moved  by  rail,  seeks  this  water  route. 
Weie  the  river  improved  as  proposed  this  traffic  would  become  very 
large,  as  the  greater  part  of  the  heavy  freight  used  in  and  near  the 
manufacturing  towns  of  Springfield,  Holyoke,  and  Ghicopee,  and  Miller's 
Falls  would  be  carried  by  water. 

Appropriations  fol'  the  improvement  of  the  Connecticut  River  above 
Hartford,  Conn.,  have  been  made  as  follows,  viz : 


July  11,1870.. 
liareh  3.  Ifl71  . 
Jane  10, 1872. . 
AiJ&rch  3, 1873  . 
Jane  14, 1880  . 


Total. 


Date. 


Appliofttion. 


Dams  at  Sciantio  River,  Strong's  laland' 
Farminjrtoa  River,  and  Barber's  Landing,  . 
dredging  at  Barber's  Landing  and  sar- 


I  Amoant. 


$20,000 
20,000 
25,000 
20,000 
15,000 


100,000 


Money  statement 

July  1,  1884,  amount  available J26,285  38 

•July  1, 1885,  amount  expended  during  fiscal  yeai ,  exclusive  of  outstanding 

liabilities  July  1,  1884 1,912  66 


July  1, 1885,  amount  available . 


24,372  72 


Amount  (estimated)  required  for  completion  of  existing  project 1, 322, 805  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1887 450,  (K)0  00 

Submitted  in  oomplianoe  with  requirements  of  section  2  of  river  and 

harbor  acts  of  1866  and  1867. 


(2)  BELOW  HARTFORD,   CONNBOTIOUT. 

The  Connecticnt  River  below  Hartford  is  a  large  stream,  influenced 
by  tides  at  low  stages  of  water. 

The  mean  annual  rise  of  tide  is  about  1  foot  at  Hartford  and  about 
3.5  feet  at  Saybrook.    When  the  water-level  is  raised  above  5  feet  by 
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freshets,  the  influence  of  the  tide  is  not  felt  at  Hartford.  The  mean 
slope  of  the  river  from  Hartford  to  Saybrook  is  .0458  foot  per  mile. 
For  details  of  the  above  information,  see  Annual  Eeport  of  Chief  of 
Engineers,  Part  I,  for  1880,  pages  396  to  422. 

From  Hartford  down  to  Middletown,  a  distance  of  about  20  miles, 
the  river  flows  through  a  wide  alluvial  bottom  laud.  The  banks  are 
easily  washed  away,  and  are  continually  being  undermined,  and  the 
channel  shifts  accoi-dingly.  It  is  said  that  in  some  places  it  has  changed 
its  position  half  a  mile  within  the  memory  of  man.  '^See  Report  of 
Chief  of  Engineers  for  1880,  as  mentioned  above.) 

Every  year  sand-bars  are  formed  in  it  through  the  action  of  freshets 
and  ice-jams.  The  highest  freshets  occur  in  the  spring,  their  greatest 
recorded  height  being  29  feet.  The  usual  spring  freshets  are  about  20 
feet  in  height,  and  the  usual  low- water  stage  of  the  river  in  summer  at 
Hartford  is  a^out  1  foot  above  extreme  low  water. 

This  part  of  the  river  has  been  improved  by  corporations  and  private 
parties  at  various  times  between  1800  and  1870.  Since  1870  its  improve- 
ment has  been  conducted  by  the  United  States  Government.  This  im- 
provement has  consisted  in  deepening  the  channels  by  dredging,  and  in 
constructing  dikes  or  wing-dams  and  training-walls  designed  to  keep 
the  channel  from  shifting.  The  depth  of  water  originally  designed  was 
6  feet,  increased  afterwards  to  8  feet,  and  subsequently  to  9  feet. 

From  Middletown  to  Saybrook,  at  the  mouth  of  the  river,  the  chan- 
nel is  more  permanent  than  above,  the  banks  being  hard  and  in  places 
rocky.  The  slope  is  less  than  above  Middletown,  and  the  channel  has 
always  been  sufficient  for  the  requirements  of  existing  commerce.  !No 
improvements  have  been  needed  upon  this  part  of  the  river.  At  Say- 
brook the  river  widens  into  a  broad  estu  iry,  with  a  gravel-bar  across 
its  mouth,  having  originally  a  channel  depth  of  only.5  or  6  feet.  This 
has  been  increa^d,  however,  by  dredging  and  by  the  use  of  jetties 
until  there  is  now  a  12-foot  channel  120  feet  wide  across  the  bar. 

The  first  project  for  the  improvement  of  the  Connecticut  River  below 
Hartford  by  the  General  Government,  made  in  1867,  was  printed  in  the 
documents  accompanying  the  President's  annual  message  for  1868.  It 
proposed  obtaining  a  channel  200  feet  wide  and  8  feet  deep  at  low  water 
from  Hartford  to  Long  Island  Sound,  by  dredging  the  shoals  between 
Hartford  and  Middletown,  removing  stone  piles  in  the  channel  which 
had  been  originally  built  as  jetties,  constructing  pile  protections  along 
the  banks,  and  deepening  the  channel  across  the  bar  at  Saybrook.  The 
estimated  cost  of  this  improvement  was  i|64,310. 

Work  was  begun  and  was  carried  on  under  this  project  until  1879, 
when  an  amended  scheme,  suggested  by  the  experience  already  obtained 
in  the  improvement  of  the  river,  was  submitted  by  Lieut.  Col.  G.  K. 
Warren,  Corps  of  Engineers.  (See  Annual  Report  of  Chief  of  En- 
gineers for  1880,  Part  1,  pages  396  to  422.)  This  scheme  proposed  to 
confine  the  existing  channel  by  means  of  riprap  training-walls  and 
wing-dams,  and  to  protect  the  banks  of  the  outer  or  concave  curves  by 
mattress- work,  so  as  to  secure  a  channel  9  feet  deep  and  200  feet  wide 
at  low  water.    The  estimated  cost  of  the  work  was  as  foilow.^^ : 

Hartford  Bar |:J3,464 

ClaybanksBar 69,116 

Pratt's  Ferry  Bar 64,r35 

Glsstoubury  Bar 114,9^ 

PreHsBaruBar 41,140 

Dividend  Bar 7,110 

Total 330,487 

Digitized  by  VjOOQIC 


APPENDIX   D ^EEPORT    OF   LIEUT.-COL.    McFARLAND. 


635 


This  eatimate,  however,  did  not  provide  for  the  improvement  of  two 
bars,  one  at  Naubuck  the  other  at  Pistol  Point,  which  have  both  since 
proved  serious  obstructions.  J^or  did  it  provide  for  the  dredging  which 
would  be  required  annually  between  Hartford  and  Middletown  until 
the  project  should  be  completed,  the  amount  of  which  could  not  be  esti- 
mated, nor  did  it  provide  for  the  extension  of  the  east  jetty  at  the  mouth 
of  the  river  to  the  12-foot  curve,  and  the  extension  of  .the  west  jetty  to 
the  16-foot  curve,  since  found  necessary,  nor  for  the  necessarj'  dredg- 
ing between  them  of  a  channel  200  feet  wide  and  12  feet  deep.  This 
estimate,  therefore,  must  be  largely  increased  in  order  to  cover  the  cost 
of  these  necessary  additions  to  the  project  and  to  secure  a  permanent 
channel  200  feet  wide  and  12  feet  deep  across  the  bar  at  the  mouth  of 
the  river  and  9  feet  deep  from  there  to  Hartford.  Under  this  project  a 
training- wall  of  riprap  3,698  feet  longhas  been  built  at  Hartford  Bar,  cost- 
ing $27,018.20,  and  another  at  Glastonbury,  similar  in  construction,  6,300 
feet  in  length,costing  $11,374.60;  both  of  these  have  been  brought  to  a 
heigh  th  of  3  feet  above  mean  low  water.  The  east  jetty  at  Say  brook  has 
been  completed  to  thel2foot  curve,  as  proposed,  and  the  west  jetty  is  now 
being  extended  to  the  16- foot  curve,  lacking,  on  the  30th  of  June,  only  90 
feet  ot  completion.  A  channel  about  120  feet  wide  and  12  feet  deep  at  low 
water  has  been  completed  between  the  jitties,  and  since  the  adoption 
of  the  present  project  from  $4,000  to  $10,000  have  been  expended  yearly 
upon  dredging  between  Hartford  and  Middletown.  One  hundred  and 
thirty-five  thousand  dollars  have  been  appropriated  for  this  part  of  the 
river  since  the  project  was  approved,  including  $5,000  ordered  by  act 
of  Congress  to  be  applied  to  deepening  the  channel  in  Salmon  River, 
20  miles  below  Hartford.  Of  this  amount  only  $73,000  have  been  ap- 
plied to  that  part  of  the  Connecticut  River  improvement  for  which  the 
partial  estimate  of  $330,487  was  furnished  by  Lieutenant-Colonel  Warren 
in  1879,  leaving  $267,000  still  to  be  appropriated  for  the  works  to  which 
that  partial  estimate  referred. 

Appropriations  for  the  improvement  of  Connecticut  River  below  Hart- 
ford, Conn.,  have  been  made  as  follows : 


Date. 


Application. 


Amount. 


March  2, 1867  ! 
July  11, 1870  ; 

March  3, 1871 

1 
Jnne  10, 1872 
March  3, 1873 
June  23, 1874 
March  3, 1875 
Aug.  14, 1876 

1878 
June  18, 1878 
March  3. 1870 
June  14, 1880 
March  3, 1881 

Aug.    2,1882 

July     5,1884 


Survey 

Dredging  at  Mouse  Island,  Pistol  Point,  and  Pratt's  Ferry.  Piling  at 
Hartford. 

Dredgins  at  Hartford,  Claybanks,  Pier  I,  Pier  J,  Pratfs  Ferry,  Glaston- 
bury, Pistol  Point,  and  Chester  Rock. 

Dredging  at  l^iatol  Point  and  Pratt's  Ferry,  Saybrook  Jetf y 

Dredging  at  Hartford,  Pratt's  Ferry,  and  Glastonbury,  Saybrook  Jetty... 

Dredging  at  Hartford,  Pratt's  Ferry,  and  Saybrook,  Saybrook  Jetties 

Dredging  at  Glastonbury,  Hartford,"  and  Pratt's  Ferry,  Saybrook  Jetties.. 

Dredging  at  Glastonbury,  Hartford,  and  Pratt's  Ferry,  Saybrook  Jetties, 
Salmon  River  dredging. 

Compensation  for  previous  drt  dging 

Saybrook  Jetties  and  survey  from  Hartford  to  Rocky  Hill 

Dredging,  Glastonbur}*,  Hartford,  and  Press  Bam 

Dredging  at  Glastonbury  and  Hartford,  Saybrook  Jetties 

Dretlgingat  Glastonbury,  Pratt's  Fetry,  and  Hartford,  Glastonbury  Pier, 
Saybrook  Jetties. 

Dredging  at  Glastonbury,  Clay  Banks.  Press  Bam,  Dividend,  Pistil  Point, 
Hartford,  Pratt's  Ferry ;  Salmon  River  dredging ;  HartfoM  Dike. 

Dredging  on  bars  between  Hartfdrd  and  Middletown,  extending  west 
Jetty,  and  dredging  between  Jetties  at  Saybrook. 

Total 


Unknown. 
$20, 000 

35,000 

40,000 
20,000 
20,000 
20,000 
20,000 

4,203 
30, 000 
10,000 
10,000 
30,000 

46,000 

35,000 


339,208 


An  estimate  of  the  additional  amount  of  money  needed  to  cover  the 
improvements  not  provided  for  in  Lieutenant-Colonel  Warren's  esti- 
mat<e  of  1870  will  be  furnished  as  soon  as  the  necessary  information  can 
be  procured. 
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OPERATIONS. 

Under  the  balance  available  at  the  close  of  the  last  fiscal  year  and 
the  appropriation  of  July  5, 1884,  of  $35,000,  the  following  work  has 
been  done  daring  the  fiscal  year : 

(1)  Dredging  between  the  jetties  at  Saybrook, — Under  advertisement 
proposals  were  invited,  received  and  opened  September  22, 1884,  for  re- 
moving 40,000  cubic  yards,  more  or  less,  of  material  from  between  the 
jetties  at  the  month  of  the  Connecticut  River. 

The  following  is  an  abstract  of  the  bids  received : 


No. 


Names  and  addreasea  of  bidden. 


The  Hartford  Dredcing  Company,  Hartford,  Conn. 

John  McDermott.  Coho<»8,  N.  Y 

Bliifth  Brainard.  New  York,  N.  Y 

J.  H.  Fenner,  Jersey  City,  N.  J 

H.  N.  &  A.  J.  Boardsley,  Bridgeport,  Conn 


!  Price  per 

Cost  of 

1  onbic  yard. 

40,000. 

Oentt. 

22.7 

18.080 

38.0 

15,200 

27.0 

10,800 

25.0 

10,000 

15.0 

e.000 

n.  N.  &  A.  J.  Beardsley  b^ng  the  lowest  responsible  bidders,  a  oon- 
tract  was  entered  into  with  them  September  29,  1884. 

Work  was  begun  under  this  contract  in  October,  1884,  and  was  con- 
tinued up  to  June  11,  1885,  during  which  time  45,411  cubic  yards  of 
sand  and  gravel  were  excavated,  giving  a  channel  120  feet  wide  and  12 
feet  deep  between  the  jetties,  and  extending  from  the  12-foot  curve 
outside  to  the  12-foot  curve  inside  the  bar.  As  stated  in  the  last  An- 
nual Beport,  it  is  expected  from  the  character  of  the  material  of  which 
the  bottom  is  composed  that  this  channel  will  not  fill  in. 

(2)  JExtenHon  of  the  west  jetty  at  8aybrook. — Under  advertisement  of 
August  22, 1884,  proposals  were  received  and  opened  September  22 
for  the  extension  of  this  jetty  360  feet  by  riprap.  •  The  following  is  an 
abstract  of  the  bids  received : 


No. 


Names  and  addressee  of  bidders. 


James  Scnllv,  Groton,  Conn    

Joseph  H.  Whit<^,  Hyde  Park,  Mass 

Alexander  J.  Howell,  New  Tork,  N.  Y 

Charles  H.  Edwards,  Boston.  Mass 

Francis  H.  Smith,  New  York,  N.Y 

C.  W.  Parker,  Rockport,  Mass.  ;  Isaac  A .  Sylvester,  Newton.  Mass 

William  H.  Molthrop,  Gales  Ferry,  Conn. ;  John  T.  Tank,  ProTidence,  K.  I. ; 

Benjamin  StArk,  jr.,  New  London,  Conn 

Channcey  D.Allan,  Westfleld,  Mass 

John  Beattie,  Leute's  Island,  Conn 


Price 

Coat  of 

S^. 

10,000 
tons. 

|1  35 

$13,500 

1  34 

13.400 

1874 

18.750 

1  28 

12.800 

1  16 

11,600 

142 

14,200 

1  70 

17.000 

1  34 

13.400 

1  24 

12.400 

The  lowest  bidder  was  Francis  Hopkinton  Smith,  of  New  York. 
who  failed  to  enter  into  a  contract  within  the  specified  time,  and  au- 
thority was  therefore  obtained  for  doing  the  work  by  hired  labor,  and 
it  was  accordingly  done  by  John  Beattie,  of  Leete's  Island,  Conn.,  at 
$1.16  per  ton  of  stone  delivered  in  the  jetty. 

By  the  close  of  the  fiscal  year,  8,840  tons  of  stone  were  placed  in  the 
extension,  which  completed  a  length  of  270  feet,  leaving  a  length  of  90 
feet  still  to  be  constructed.  This  year's  addition  to  it  makes  the  jetty 
1,844  feet  long.  It  is  expected  that  its  further  extension  of  90  feet  will 
be  finished  by  August  1. 
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(3)  Dredgitig  between  Hartford  and  Middletown. — The  operations  which 
were  in  progress  at  the  close  of  the  la«t  fiscal  year  under  agreement 
with  0.  0.  Goodrich,  dated  April  7,  1884,  to  dredge  at  10  cents  per 
cubic  yard,  were  continued  till  July  23,  when  the  funds  were  exhausted. 
When  the  appropriation  of  July  5,  1884,  became  available  operations 
were  resumed  under  authority  from  the  Chief  of  Engineers,  dated  Au- 
gust 12,  1884,  and  were  carried  on  under  the  same  terms  until  Septem- 
ber 23.  ' 

The  following  table  shows  the  amount  of  material  removed : 

Cubic  yards 
of  sand. 

At  Hartford  Bar 16,674 

At  Claybanka  Bar 12,332 

At  Press  Barn  Bar 6,924 

At  Glastonbury  Bar 8,103 

At  Dividend  Bar 11,984 

At  Pistol  Point  Bar 7,809 

At  Mouse  Island  Bar 2,907 

Total  removed 66,801 

The  channels  were  uniformly  80  feet  wide  and  9^  feet  deep  at  low 
water.  In  April,  1885,  it  was  found  that  ice-jams  and  freshets  during 
the  winter  had  caused  bars  to  form  again  at  certain  points,  with  onl^^ 
5  or  6  feet  of  water  upon  them,  and  O.  C.  Goodrich,  representing  the 
Hartford  and  New  York  Steamboat  Company,  whose  boats  were  much 
delayed  by  these  obstructions,  renewed  his  offer  of  the  previous  year  to 
do  the  dredging  required  at  10  cents  per  cubic  yard,  and  as  time  was 
all-important  and  the  offer  was  evidently  economical  and  advantageous 
to  the  United  States,  it  was  accepted  under  the  authority  which  had 
been  previously  received. 

Work  under  this  offer  was  begun  May  11,  and  was  continued  until 
the  close  of  the  fiscal  year. 

The  channels  formed  were  from  75  to  80  feet  wide  and  9  feet  deep  at 
low  water. 

The  amounts  of  material  removed  were  as  follows,  namely : 

Cnbio  jardt. 

At  Hartford  Bar 13,879 

At  Claybanks  Bar 4,225 

At  Glastonbury  Bar 5,801 

At  Dividend  Bar 4,216 

At  Pistol  Point  Bar H,955 

At  Press  Bam  Bar 1,859 

Total 34,135 

The  only  work  remaining  to  be  done  at  the  close  of  the  fiscal  year 
was  one  cut  at  Press  Barn  Bar,  which  then  had  a  channel  50  feet  wide 
which  will  be  widened  to  76  feet,  and  a  short  cut  at  Naubuck,  which 
will  be  completed  early  in  July.  At  the  lower  end  of  the  Hartford  Dike 
an  old  wing-dam  projected  into  the  channel  120  feet  beyond  the  dike. 
To  some  extent  itobstructed  the  current  and  so  impaired  the  usefulness  of 
the  dike.  This  dike  was  removed  by  Mr.  Goodrich  in  June  at  a  cost  of 
$400, 2,019  crfbic  yards  of  gravel,  sand,  stone,  and  bowlders  being  taken 
out.  • 

Under  authority  from  the  Chief  of  Engineers,  dated  October  1,  1883, 
and  an  agreement  with  Mr.  Goodrich,  somis  rocks,  logs,  and  debris  ob- 
structing the  channel  near  Chester  Eock  Shoals,  37  miles  below  Hart- 
ford, were  taken  out  in  August,  1884,  at  a  cost  of  (150. 

The  Connecticut  River  is  in  the  collection  district  of  Middletown.  By  the  conrse 
of  the  river  the  distance  from  Holyoke  Mass.,  to  Hartford,  Conn.,  is  about  34  milea, 
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and  from  Hartford  to  LoDg  iBlaud  Sound  about  50  miles.  There  is  a  light-house  on 
Say  brook  Point,  on  the  west  shore  of  the  river,  at  its  mouth.  The  nearest  work  of 
defense  is  Fort  Trumbull,  New  London  Harbor,  Connecticut,  about  16  miles  east  from 
Sav brook  Point. 

•  Money  statement. 

July  1,  amount  available $2, 896  55 

Amount  appropriated  by  act  approved  July  5,  1884 35,000  00 

37,896  55 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 •|83. 670  65 

July  1,  1885,  outstanding  liabilities 8,412  39 

32,083  04 

Jnly  1,  1885,  amount  available 5,813  51 

(Amount  (estimated)  rec^uired  for  eompletion  of  existing  project 195, 000  00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  Jnne30, 1887  100, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

^Through  the  courtesy  of  the  mayor  of  Hartford  the  following  Htatement  of  com- 
merce at  Hartford  is  furnished  for  the  fiscal  year  ending  June  30,  1885 : 

Entries,  coastwise:    • 

Steamers 370 

Propellers,  tugs,  and  excursion  steamers 800 

Vessels,  barges,  and  sloops 2,600 

Clearances: 

Steamers 370 

Vessels,  barges,  and  sloops 2, 000 

Total  commerce  of  Hartford tons...  700,000 

Through  the  courtesy  of  the  collector  of  customs  at  Middletown,.the  following  is  ft 
statement  of  the  commerce  of  that  port  for  the  fiscal  year  ending  June  80.  1885: 

Entries  coastwise : 

Steamers 254 

Tonnage 348,621 

Sailing  craft 18 

Clearances  coastwise : 

Steamers 254 

Tonnage 348,521 

Sailing  craft 

Other  passenger  steamers  70 

Tonnage 35,000 

Customs  collected $71,968  41 


D2. 

IMPROVEMENT  OF  THAMES  RIVER,  CONNECTICUT. 

This  river  is  formed  by  the  confluence  of  the  rivers  Yantic  and  She- 
tucket,  which  unite  at  Norwich,  Conn.,  whence  it  ext4|iids  southward  as 
a  tidal  stream  15  miles,  to  Long  Island  Sound.  New  London  is  situated 
about  1  mile  .above  its  mouth  on  the  west  bank.  For  the  first  10  miles 
above  its  mouth  the  river  has  a  depth  of  from  16  to  50  feet,  averaging 

•  Of  this  amount  $23,6:}9.45  was  disbursed  by  Lieut.  Col.  Walter  McFarland,  Corps 
of  Engineers,  aud  ^31.20  disbursed  by  the  Treasury  Department. 
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over  30  feet  for  the  first  4  miles.  For  the  5  miles  below  Norwich  there 
was  in  1829  a  channel  depth  of  5  feet  at  low  water,  where  there  is  now 
a  depth  of  12  feet.  The  work  of  improvement  has  been  virtually  con- 
fined to  this  stretch  of  5  miles.  Histories  of  the  improvement  may  be 
found  in  the  Annual  Reports  of  the  Chief  of  Engineers,  for  1873,  page 
981,  and  for  1879,  part  1,  page  331. 

The  first  definite  project,  approved  in  1836,  provided  for  a  channel 
100  feet  wide  and  14  feet  deep  at  high  water,  to  be  obtained  by  dredg- 
ing, and  by  the  construction  of  eleven  piers  and  wing-dams,  and  by  the 
conversion  into  T  walls  of  the  three  piers  already  built  by  building 
cross  walls  at  their  heads  running  up  and  down  stream.  The  desired 
results  were  obtained,  but  shoals  subsequently  formed,  and  in  1866  and 
again  in  1873  it  becaroe  necessary  to  deepen  and  widen  the  channels 
through  them  by  dredging.  In  1878,  after  more  shoaling,  it  was  de- 
cided to  make  the  channel  14  feet  deep  below  mean  low  water,  instead 
of  below  mean  high  water,  which  would  give  an  increased  depth  of 
about  3  feet.  This,  however,  because  of  the  continued  shoaling  afforded 
only  temporary  relief^  and  in  1882  the  project  was  further  modified  un- 
der the  recommendation  of  Major  Barlow,  Corps  of  Engineers,  approved 
by  the  Board  of  Engineers,  by  providing  for  the  construction  of  five 
training-walls  along  the  outer  sides  of  the  channel  curves,  with  the  ad- 
dition of  low  walls  on  the  inner  sides  should  they  be  found  necessary, 
the  width  of  water-way  between  them  varying  from  300  feet  to  480 
feet.  At  the  same  time  the  projected  width  of  the  cb  mnel  was  in- 
creased to  200  feet.  The  improvement  was  to  extend  over  the  first  4J 
miles  below  Norwich. 

The  estimated  cost  of  this  project  was  $208,080,  of  which  $80,000 
have  been  already  appropriated.  The  construction  of  the  training- 
walls  provided  for  by  this  project  was  begun  in  1882,  and  has  been  con- 
tinued as  funds  permitted  up  to  the  present  time.  One  wall,  2,370  feet 
in  length,  was  completed  in  1882,  at  Trading  Cove,  2^  miles  below  Nor- 
wich ;  another,  2,988  feet  long,  opposite  Mohegan,  3^  miles  below  Nor- 
wich, was  completed  in  1883 ;  and  a  third,  at  Long  Bock,  2  miles  below 
Norwich,  with  a  projected  length  of  2,800  feet,  is  nearly  completed. 
Dredging  in  the  channel  was  carried  on  while  the  first  two  training- 
walls  were  building,  and  the  dredged  material  was  deposited  behind 
them.  This  saved  the  cost  of  towing  it  out  to  Long  Island  Sound, 
where  formerly  it  had  to  be  deposited,  and  permitted  the  work  to  be 
done  at  a  lower  rate.  The  Mohegan  dike  or  training-wall  is  built 
of  two  rows  of  piles  driven  close  together,  6  feet  from  outside  to  out- 
side, filled  with  stone,  and  held  together  by  two  courses  of  longitu- 
dinal stringers  fastened  to  the  piles  by  screw-bolts.  These  two  lines 
of  piles  are  held  together  by  wooden  cross-ties  placed  10  feet  apart. 
The  upper  end  of  this  dike  has  been  damaged  by  running  ice,  and 
will  have  to  be  repaired  by  extra  piling.  There  has  also  been  a 
marked  scour  around  the  head  of  the  dike.  The  present  depth  of  wa- 
ter there  is  about  16  feet,  where  before  the  depth  was  only  11  feet.  It 
is  proposed  to  prevent  further  scour  there  by  protecting,  the  head  of 
the  dike  with  riprap.  The  amount  needed  will  be  about  150  tons. 
The  Trading  Cove  dike  is  built,  as  all  the  others  will  probably  be  built, 
of  rip-rap,  without  piling,  the  stones  averaging  one-fourth  of  a  ton  in 
weight.  The  work  has  settled  somewhat  since  its  cx>mpletiou,  the  top  of 
the  dike  being  now  1  to  3  feet  below  its  original  height  at  mean  high 
water.  This  will  be  repaired.  The  amount  of  stone  required  is  prob- 
ably about  1,000  tons,  and  will  probably  cost  $2  per  ton. 
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The  operations  for  this  fiscal  year  have  been  confined  to  the  construe- 
tiotiof  the  third  training  wall,  projected  on  the  east  side  of  the  channel 
at  Long  Kock,  about  2  miles  below  Norwich.  The  proposed  length  is 
2,800  feet.  The  width  at  top  is  to  be  3  feet,  and  the  side  slopes  ahoat 
1  npou  1.    The  top  is  to  be  brought  to  the  uieau  high- water  level. 

Proposals  for  the  construction  of  this  dike  were  opened  September 
22, 1884,  after  an  usual  advertisement.  « 

The  following  is  the  abstract  of  the  bids  received : 

Ahalraei  of  proposals  for  constructing  a  dike  in  the  Thames  Bivery  ConnecHcutf  under  ad- 
vertiaenients  dated  August  1:2,  and  opened  September  22,  1884. 


No.       Names  and  addreenetf  of  bidders. 


Names  and  addresses  of  sureties. 


Price 
per  ton. 


Cost  of 
20,000  tons. 


Charles  H.  Edwards,  Boston  Mass . .  \ 

0.  W.  Parker,  Rockport,  Mass.;  ' 

Isaac  A.  Slyvester,  Newton,  Mass.  > 

James  Scully,  Groton,  Conn | 

Alexander  J.  Howell,  New  York,  ' 
N.Y.  , 

William  H.  Molthrop,  Gales  Ferry,  ! 
Conn.;  J<»bn  T.  Tank,  Providence,  , 
R.  I. ;  Bei^amin  Stark,  Jr.,  New  > 
London,  Conn.  , 

Ezra  H.  Williams,  Hartford,  Conn..| 


0 

7  I  Jobn  R.  Boaker,  New  York,  N.  Y 


Jame«  Borr.  Boston.  Mass. ;  Joseph  ;      $107  fSl,400 

H.  White.  Boston.  Mhss. 

W.  A.    Holmes,    Mslden,    Mass.;  I        142  2a 400 

Lyman  Boynton,  Boston,  Mass.      i 

William  H.  Allen.  Groton,  Conn. ;  1  10  23, 800 

John  S.  Morfnui,  Groton,  Conn. 

Johns  HowiU,  Mew  York;  Annie  ,        2  07  41,400 

HowoU,  New  York. 

Benjamin     Stork,     New   London,  ,       1  29  25,800 

Conn. ;  Charles  F.  Stoll,  New  Lon- 
don, Conn. 

Charles    C.    Goodrich,    Hartford,  1  li|  '  22,950 

Conn.;    William     S.     Williams,  { 

Hartford,  Conn. 

Franklyn     Bouker,     New    York;  I  1  10    <  22.000 

George  A.  Bouker,  Jersey  City,  |  i 

N.  J.  1 


Mr.  Charles  H.  Edwards,  of  Boston,  being  the  lowest  responsible  bid- 
der, a  contract  was  entered  into  with  him,  dated  October  15,  1884 
Work  under  this  contract  was  begun  November  19,  and  was  con- 
tinued to  December  26,  1884,  when  operations  had  to  be  suspended  on 
account  of  the  ice.  The  w^ork  was  resumed  April  8,  1885,  and  was  con- 
tinued to  the  close  of  the  fiscal  year. 

The  total  amount  of  stone  delivered  under  this  contract  is  11,254  tons, 
completing  2,500  feet  of  the  training-wall,  leaving  300  feet  still  to  he 
completed.  This  will  require  about  500  tons  of  stone.  Owing  to  shoaling 
along  the  line  of  the  dike  since  it  was  projected,  much  less  stone  will 
be  required  to  construct  it  than  was  originally  provided  for.  From  the 
character  of  the  material  of  which  the  bottom  is  composed  a  good  deal 
of  settlement  may  be  expected,  as  has  already  occurred  with  the  Trad- 
ing Gove  dike.  This  shoaling  of  the  water  occasioned  delays  in  the 
completion  of  the  contract  which  rendered  its  extension  necessary,  and 
upon  the  recommendation  of  the  officer  in  charge  the  time  for  the  com)>le- 
tion  of  the  contract  was  extended  from  June  30  to  July  31,  under  date  of 
July  2,  1885.  In  order  to  secure  the  best  results  |K)ssible,  the  system 
of  training- walls  now  in  course  of  construction  should  be  completed  as 
rapidly  as  possible ;  $100,000  can  be  profitably  expended  on  this  work 
and  in  the  necessary  dredging  during  the  ensuing  year.  The  balance  of 
the  appropriation  remaining  after  the  close  of  the  present  contract  will 
be  applied  to  repairing  the  Trading  Cove  and  Mohegan  training-walls 
and  to  such  dredging  as  may  be  needed. 

Appropriations  for  improvement  of  the  Thames Biver  have  been  made 
as  follows,  viz : 
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Ul 


Date. 


Applioatioxi. 


Har.  8, 
liar.  2, 
July  4, 
Mar.  3. 
Jiily  7, 
June  28, 
Mar.  8, 
Mar.  8, 
Jnne  10, 
JnDe  18. 
Mar.  8, 
June  14, 
Mar.  8. 
Aug.  2, 
July    6, 


1821 
1828 
1886 
1837 
1888 
1866 
1867 
1871 
1872 
1878 
1879 
1880 
1881 
1882 
1884 


Total. 


Bemoval  of  olwtmctiona  plaoed  during  war  of  1812  . 

Survey 

Piers  and  dredging 

do 

do....     

Dredging  and  eorvey 

Dredging , 

I""!do!ll!!I!!;";!I!;;!!!!I"!!!!!!!;!Il!;i!;"!!i; 

do 

do 

Dredging  and  training-waUe 

Training  walla * .**!..!...!.!...* ..., 

do! 


Amoont. 


1160 

160 

10.000 

20,000 

10. 000^ 

10, 000' 

72,000' 

16,00(y 

10,000- 

10,000 

12,000 

22,600 

80,000 

♦35,000 

*25,000 


281,800 


»  *Appropriated  for  present  prqjeot. 

Thames  River  is  in  the  ooUeotion  district  of  New  London.  The  nearest  light-house 
is  at  the  month  of  the  river  on  the  west  shore.  Forts  Tmmbnll  and  Griswold  over- 
look the  month  of  the  river  from  either  shore. 


COMMKRCIAL  STATISTICS. 

These  are  to  be  fonnd  nnder  the  head  of  New  London  Harbor,  Connectiout,  which 
ie  the  port  of  entry  and  collection  district  for  the  Thames  River. 

Money  statement 

July  1,  1884,  amount  available $8,108  94 

Amount  appropriated  by  act  approved  July  5,  1884 25,000  00 

33,108  94 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1U84 $12,592  50 

.7oly  1,  1885,  outstanding  liabilities 3,264  14 

15,856  64 

July  1,  1886,  amount  available 17,252  30 

{Amount  (estimated)  reouired  for  completion  of  existing  project 128, 080  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  100, 000  OO 
Submitted  in  compliance  with  requirements  of  section  »  of  river  and 
harbor  acts  of  1866  and  1867. 


D3. 

IMPROVEMENT  OF  NEW  LONDON  HARBOR,  CONNECTICUT. 

This  harbor  is  situated  at  the  mouth  of  the  Thames  Biver,  near  the 
eastern  end  of  Long  Island  Sound.  It  has  a  good  anchorage,  from  30 
to  50  feet  deep  and  a  quarter  of  a  mile  wide,  extending  up  the  river  sev- 
eral miles  from  its  mouth.  It  is  one  of  the  best  harbors  on  the  Atlantic 
coast.  ]Sro  improvements  of  importance  have  been  needed  in  this  har- 
bor, and  none  were  undertaken  until  1880. 

In  1878  the  l^ew  London  and  l^orthem  Railroad  Company  built  a  large 
wbarf  on  the  west  bank  of  the  river  near  the  upper  end  of  the  city  of 
New  London.  Eastward  and  southward  of  this  lay  a  shoal,  extending 
towards  the  main  channel,  with  from  4  to  16  feet  of  water  upon  it.  In 
the  Annual  Beportof  the  Chief  of  Engineers  for  1878  it  was  recommended 
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that  the  part  of  this  shoal  which  lay  west  of  a  line  runniDg  south  i 
east  from  a  point  600  feet  above  the  soath  end  of  the  wharf  shonid  be 
removed  to  a  depth  of  16  feet  at  low  water.  The  estimated  cost  of  this 
was  $6,800.  Under  the  appropriation  of  June  14,  1880,  this  work  va.^ 
begun ;  but  the  material  was  found  to  be  much  harder  and  more  trouble 
some  to  remove  than  had  been  anticipated,  large  bowlders  being  mixed 
with  the  sand  and  gravel  of  which  the  reef  was  composed.  A  new  e« 
timate  was  therefore  made  in  1881,  increasing  the  amount  of  mooey 
required  for  this  work  to  $24,000,  of  which  $17,800  have  been  appro 
priated.  With  this  amount  nearly  the  whole  area  which  it  was  pro- 
posed to  improve  under  the  original  project  has  been  deepened  to  16  feet 
At  the  close  of  the  present  fiscal  year  the  part  yet  requiring  removal 
consists  of  a  wedge-shaped  area,  50  feet  wide  at  one  end  and  200  feet 
long,  with  from  13  to  14  feet  of  water  upon  it.  The  dredging  has  Dot 
been  carried  nearer  to  the  wharf  than  75  feet,  as  inside  of  this  line  tbe 
work  haa  been  considered  as  a  private  rather  than  as  a  public  improve 
ment.  The  operations  this  year  have  been  limited  to  the  removal  of  the 
wedge-shaped  part  above  referred  to,  proposals  for  which  were  asked 
by  advertisement  and  were  opened  March  10,  1886. 

Jhstract  of  proposals  for  dredging  vnder  advertisement  dated  February  2,  and  opened  JUaf*^ 

10,  1885. 


No. 


Names  and  addresses  of  bid- 
ders. 


J.  H.  Fenner,  Jersey  City, 
N.J. 

Hartford  Dredelng  Com- 
pany, Hartford,  C^dd. 

El  tiah  Brainard,  Jersey  City, 

John    MoDermot.    Cohoes, 

N.Y. 


Names  and  addresses  of  sure- 
ties. 


Theodore  Smith,  Jersey  City ; 

Henry  Smith,  Jersey  City. 
Charles    J.    HiU,    Hartfoxd, 

Conii- ;  Bdward  &.  Lasbury, 

Hartford,  Conn. 
Theodore  Smith,  Jersey  City, 
Henry  Smith.  Jersey  City. 
Charles    F.    North,    Cohoea, 

N.    T.;   William    Hanton, 

Cohoes,  N.  Y. 


Price  per  cubic 
yard. 


Sand. 


CostoCiW 
cable  jardi 

8aad:l« 

,    cubic  jard* 
Bowlders,      bowUcn. 


C&nU. 


89 
I 

^1 


$7  00 


7  50 
3  90  ' 


9  06 


»1.?5\W 


The  bid  of  Mr.  Brainard,  of  Jersey  City,  being  the  lowest,  upon  i 
approval  of  the  Secretary  of  War  a  contract  was  entered  into  witk  ^ 
under  date  of  April  1, 1885. 

Work  under  this  contract  was  begun  early  in  April,  and  wae 
eluded  May  14,  when  the  funds  were  exhausted. 

During  this  time  the  following  amounts  of  material  were  exoftv 

Sand  and  gravel cnbio  yards*.  ^ 

Bowlders do. 

The  contract  was  closed  in  May. 

The  channel  excavated  so  far,  nearly  completes  the  proposed  i 
ment,  and  has  proved  of  great  benefit  to  commerce. 
Of  the  original  estimate  there  is  still  to  be  appropriated  t6 
The  appropriations  to  date  for  this  harbor  have  been  as  foL 


Date.       I 


Application. 


June  14, 1880  I  Dredging  shoal  east  of  raOroad  wharf  . 

March3,1881  ' do 

Aug.    2,1882  I do 

July    5,1884    do 


Total. 


I 
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New  London,  the  port  of  entry  for  the  collection  district  of  New  London,  is  situated 
abont  2^  miles  from  Long  Island  Sound.  The  harbor  is  formed  by  the  mouth  of  the 
Thames  River.  New  London  light-house  is  located  at  the  entrance  to  the  harbor,  on 
the  west  shore.    Forts  Trumbull  and  Griswold  command  the  harbor  from  either  side. 

Money  statement 

July  1,  1884,  amount  available $83  88 

Amount  appropriated  by  act  approved  July  5,  1884 2, 000  00 

2,083  88 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 1,923  24 

July  1, 1885,  amount  available 160  64 

r  Amount  (estimated)  reauired  for  completion  of  existing  project 6, 200  00 

j  Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1887      6, 200  00 
1  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 


harbor  acts  of  1866  and  1867. 


COMSCBRGIAL  STATISTICS. 

Through  the  courtesy  of  the  collector  of  customs  at  New  London  the  following 
statistics  have  been  furnished  from  the  records  of  his  office  for  New  Loudon  Harbor 
and  the  Thames  River  for  the  fiscal  year  ending  June  30,  1885 : 

Foreign  entrances,  18;  tonnage 3.720 

Foreign  clearances,  3;  tonnage 508 

Total  tonnage 4,228 

Total  value  of  cargoes $106, 610  33 

Total  collection  of  customs 21,043  84 

No  statistics,  however,  are  given  of  coastwise  trade,  which  is  very  large.         • 


D4. 

IMPROVEMENT  OF  CLINTON  HARBOR,  CONNECTICUT. 

Clinton  Harbor,  9  miles  west  of  the  Connecticut  Biver,  on  the  north 
Hhore  of  Long  Island  Sound,  is  the  outlet  of  the  Hammonasset  Biver. 
It  is  sheltered  from  storms,  lying  between  the  mainland  on  the  north  and 
a  narrow  strip  of  sand  and  marsh  running  about  parallel  with  it  on  the 
south.  A  break  in  this  strip  occurred  forty  years  ago,  through  which 
the  tides  flowed,  and  in  consequence  of  which  the  natural  channel,  it 
was  said,  shoaled  from  8  to  4  feet.  Under  date  of  March  3,  1881,  a 
survey  oi  the  harbor  was  ordered,  made,  and  a  project  for  its  improve- 
ment was  adopted  in  1882,  which  was  briefly  to  close  the  breach  by  rip- 
rap dike  of  itone,  the  estimated  cost  of  which  was  $3,000.  Upon  the 
completion  of  this  dike  it  was  intended,  should  the  increased  scour  pro- 
duced by  it  in  the  natural  channel  be  insufficient  to  restore  the  neces- 
sary depth,  that  it  should  be  secured  by  resorting  to  dredging,  the  esti- 
mated cost  of  which  was  $7,200  for  a  channel  100  feet  wide  and  6  feet 
deep  at  low  water.  Ten  thousand  dollars  was  estimated  as  the  total 
cost  of  completing  the  project.  (See  Annual  Report  of  the  Chief  of 
Engineers  for  1882,  Part  I,  page  050 ;  also  see  maps  in  Report  of  Chief 
of  Engineers  for  1883,  Part  I,  page  511.) 
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Three  thousand  dollars  were  appropriated  by  act  of  Congress  approved 
Angust  2y  1882,  and  under  this  appropriation  the  repair  of  the  dike  wan 
completed  in  December,  1883.  Its  total  length  is  375  feet.  No  survej 
has  been  ihade  since  the  work  was  completed,  and  it  is  not  yet  knowD, 
therefore,  whether  dredging  must  be  resorted  to  or  not.  An  examiua 
tion  to  determine  this  point  will  be  made  this  fall.  No  appropriation 
is  asked  for  at  present.  The  chief  articles  of  commerce  of  this  harbor 
are  coal  and  oysters,  and  a  number  of  vessels  engaged  in  the  latter 
trade  are  owned  there. 

Money  statefhent. 

July  1,  1884,  amount  available |339  W 

Jaly  1,  l&&tf  amount  expended  daring  fiscal  year,  exclusive  of  ontstonding 

liabilities  July  1,1884 ." 32  31 

July  1, 1885,  amount  available :30$  71 


IMPROVEMENT  OF  NEW  HAVEN  HARBOR,  CONNECTICUT. 

Kew  Haven  Harbor  is  an  estuary  of  Long  Island  Sound  on  the  nortk 
shore,  at  the  mouth  of  the  Qninnipiac  River,  Oonnecticut.  It  is  aboat 
5  miles  long  and  from  1  to  2  miles  wide,  and  has  a  central  channel  vary- 
ing from  400  feet  to  1  mile  in  width,  with  mud  and  sand  flat«  on  either 
side.  The  available  depth  of  water  in  the  channel  when  the  Govern- 
ment began  work  upon  it  in  1867,  was  9  feet  at  mean  low  water.  This 
had  been  increased  to  13  feet  in  1871,  but  in  1875  it  was  decided  to 
deepen  it  to  16  feet,  and  this  depth  now  exists  from  Fort  Hale,  about 
half  way  up  the  harbor,  to  the  wharves,  the  width  varying  from  400 
to  600  feet.  Opposite  Fort  Hale  the  channel  is  crossed  by  a  bar  of  sand, 
gravel,  and  mud,  with  from  13  to  15  feet  depth  ov^er  it  at  low  water. 
The  original  design  was  to  improve  the  channel  over  this  bar  by  dredg- 
ing only,  but  in  1879  it  was  proposed  to  contract  the  channel  at  this 
point  by  constructing  a  dike  on  the  west  side  of  the  harbor,  the  object 
being  to  produce  a  greater  scour  over  the  bar,  which  would  aid  in  deep- 
ening the  channel  there  (see  Annual  Report  of  Chief  of  Engineers  for 
1879,  part  1,  page  335),  and  in  1883  the  work  was  begun,  the  scheme 
having  been  recommended  by  the  Board  of  Engineers  for  FortificatioDt$ 
and  Biver  and  Harbor  Improvements,  and  approved  by  the  Chief  of 
Engineers. 

The  dike  was  to  consist  of  a  channel-arm  running  parallel  with  tbe 
channel,  connected  with  the  west  shore  by  a  shore-arm.  The  shore- 
arm,  2,140  feet  long,  has  been  completed.  For  1,294  feet  fi*om  the  shore 
it  consists  of  riprap,  the  remaining  part,  846  feet  long,  is  of  piling 
driven  close  and  filled  in  with  broken  stone.  A  part  of  the  chanDel- 
arm,  254  feet  long,  is  also  completed.  The  part  of  the  dike  built  of 
piling  is  8  feet  wide  over  all,  and  consists  of  two  rows  of  close  pilet^ 
filled  in  with  stone,  the  piles  of  each  row  being  connected  by  two  courses 
of  longitudinal  timbers,  and  the  two  rows  are  tied  together  by  timber 
cross-ties  placed  12  feet  apart.    All  the  timber  work  is  creosotod. 

Under  the  appropriation  of  (10,000  made  July  5, 1884,  and  advertise- 
ments dated  August  22, 1884,  proposals  for  extending  this  dike  were 
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asked  for.   The  bids  received  w^ere  opened  September  22, 1884,  and  were 
AH  follows : 


I     Prioe    '  Cost  of 
Vo.  Names  and  addreases  of  bidden.  per  linear  400  feet 

,     foot.        of  dike. 

I 

1 1  Donald  Gnnn,  Oroton, Conn f28  87  f9,4M 

2     C.  W.  Parker,  Rookport,  Maaa.,  laaao  A.  Sy  Wester,  Kewton,  Haas 57  50  23, 000 

«  I  Waldo  Danforth,  Bergen  Point,  N.  J ♦..  23  75  9.500 

4  Alexander  J.  Howell,  New  York.  N.  Y 29  00  11,000 

5  James  Da  Bois,  New  York,  N.  Y 2150  0,600 

6  George  H.  Cavanagli,  Boston,  Mass 83  10  13,240 

7  Stephen  A.  Kelly.  Brooklyn,  N.Y 24  37  9,748 

8  P.  San  ford  Ross.  Jersey  City,  N.  J I  26  95  10,880 

The  prices  bid  being  considered  too  high,  it  was  deemed  advisable  to 
reject  them  all,  and  during  the  season  of  1885  to  ask  for  bids  by  letter. 
Riprap  laid  on  a  foundation  of  either  brush  or  timber  should  be  used 
instead  of  timber-work  filled  in  with  stone.  It  is  expected  that  this 
will  be  done  during  the  present  season. 

Changes  are  reported  to  have  taken  place  in  the  harbor  since  the  dike 
was  built  and  since  the  last  survey  was  made;  it  is  therefore  intended, 
before  asking  for  proposals  for  the  extension  of  the  dike,  to  make  a  hydro- 
graphic  survey  and  also  to  make  farther  borings  along  the  proposed 
line  of  extension  of  the  dike.  The  dike  could  readily  be  completed  in 
one  year,  and  in  the  interest  of  economy  and  safety  this  ought  to  be 
done ;  $100,000  is  asked  for  this  purpose  and  for  the  necessary  dredg- 
ing  across  Fort  Hale  Bar. 

There  has  been  a  slight  settlement  of  stone,  both  in  the  shore-arm  and 
in  the  channel-arm  of  the  dike;  about  600  tons  of  stone  are  needed  to 
bring  the  work  to  its  original  height,  which  would  cost  about  tl,000. 
The  encroachments  of  oyster  growers  upon  the  channel  are  becoming 
serious,  and  will  be  investigated  when  the  proposed  examination  of  the 
harbor  is  made  this  fall.  During  the  winter  the  barrel  beacons  on  the 
ilike  were  carried  away  by  ice;  they  were  replaced  in  May. 

Appropriations  for  the  improvement  of  New  Haven  Harbor  have  been 
made  as  follows,  viz  : 

Dale.  Application.  Amount. 

i 

An«.  30.1852  I  Removalof  Middle  Rock,  not  expended  until  1867 |tt,000 

July  11,1870  '  Removal  of  rooks 15,000 

Mar«h3.1871  i  Dredging  (18  feet)  above  Fort  Hale 40.000 

June  10, 1872  >  Dredging  (10  feet)  below  Fori  Hale.    Removal  of  rocks 36, 000 

Karoh3,1873  '  Dredging  (16  feet)  below  Fort  Hale 25,000 

llarcb3.1875  '  Dredging  (13  feet)  above  Long  Wharf  10.000 

Jnne  18,1878  |  Dredging  (16  feet)  Long  Wharf  to  Fort  Hale 25,000 

lfArcb8.l879     Dredging  (lOfeet)  above  Long  Wharf 15,000 

June  14,1880  >  Dredging  (16  feet)  above  Long  Wharf 15,000 

MArcb3,1881.'  Dredging  (16  feet)  Long  Wharf  to  Fort  Hale 15*000 

Aa«.     2,1882     Dike  opposite  Fort  Hale 80,000 

Jnly     5.1884    10,000 


Total 241,000 


New  Havcu,  the  port  of  entry  for  the  collection  district  of  New  Haven,  is  sitnated 
»t  the  head  of  New  Haven  Harbor,  about  3^  miles  from  Long  Island  Sound.  There 
is  ft  light-honse  at  Southwest  Ledge  at  the  month  of  the  harbor.  Fort  Hale,  below 
th«^  city,  commands  the  channel. 
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Money  statement. 

July  1, 1884,  amount  available $5(13  H 

AmoDDt  appropriated  by  act  approved  July  5,  1884 10, 000  00 

10,503  18 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1884 296  » 

July  1,  1885,  amount  available 10,«76  3i 

• 

r  Amount  (estimated)  required  for  completion  of  existing;  project 100, 000  00 

)  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  100,  OOO  M 
\  Submitted  in  compliance  witb  requirements  oif  section  2  of  river  and 
V     barbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  following  statement  of  the  commerce  of  the  port  of  New  Haven,  Conu.,  for  tht 
fiscal  year  endmg  June,  30, 1885,  is  by  the  courtesy  of  the  collector  of  customs  for- 
uished  by  the  records  of  the  custom-house : 

Entries,  foreign,  sailing  craft 3* 

Clearances,  foreign,  sailing  craft K 

Total « 

Total  tonnage 23,a» 

Total  value  of  cargoes $1,048,756  00 

Entries  coastwise : 

Steamers • lla* 

Sailing  craft 3.4W 

Total 5^ 

Clearances  coastwise :  Steamers ^,  l''^' 

Sailing  craft 3.410 

Total 5,5* 

Total  tonnage 2,087,i5* 

Total  value  of  cargoes $12i>,  414,000* 

Total  customs  collected XM,  4ffi  ^ 


D  6. 

CONSTRUCTION  OF  BREAKWATER  AT  NEW  HAVEN,  (  ONNECTICUT 

The  project  for  this  work  was  submitted  to  the  Chief  of  Engineeri 
November  24,  1879,  and  Is  printed  in  the  Annaal  Beport  of  Chief  of  Ed 
gineers  for  1880,  part  1,  pages  448-456.  The  plan  provides  for  the  con 
straction  of  two  detached  breakwaters,  forming  a  harbor  of  refuge  for 
the  benefit  of  passing  vessels  at  the  month  of  New  Haven  Harbor  and 
securing  a  large  anchorage-ground  in  the  inner  harbor.  The  easterlj 
breakwater  is  to  extend  from  the  light  house  on  Southwest  IMp 
northeasterly  3,300  feet  to  Quixes  Ledge.  The  westerly  one  is  to  com 
mence  in  the  vicinity  of  Luddington  l^k  and  will  extend  about  4,20(> 
feet  in  a  northwesterly  direction.  The  exact  location  and  length  of  thiis 
has  not,  however,  been  yet  determined.  Both  breakwaters  were  to  be  (i 
riprap,  their  tops  being  12  feet  wide  and  6  feet  nbove  mean  high  w* 
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ter,  and  the  side  slopes  being  1  ou  3  on  the  oatside  and  2  on  3  on  the 
inside.    The  average  height  of  the  east  breakwater  above  the  bottom  is 
32  feet,  that  of  the  west  breakwater  will  be  26  feet. 
The  estimated  cost  was  as  follows : 

East  breakwater |657,800 

West  breakwater 653,334 

Total 1,311,134 

Under  date  of  February  11, 1880,  a  modification  of  the  ci-oss-section 
proposed  by  the  Board  was  suggested  by  Maj.  J.  W.  Barlow  and  ap- 
proved by  the  Chief  of  Engineers  February  14,  1880,  by  which  the  side 
slopes  were  changed  to  1  on  2  for  the  outer  side  and  1  on  1  for  the 
inner  side.  This  reduced  the  estimated  cost  of  the  east  breakwater  to 
$480,000.  But  as  the  location  and  length  of  the  proposed  west  break- 
water has  not  been  finally  fixed,  its  cost  may  be  larger  than  that  at 
first  suggested,  and  it  has  been  thought  advisable  to  retain  the  esti- 
mate first  given,  viz,  $1,311,134,  of  which  there  has  been  already  ap- 
propriated $220,000 ;  still  to  be  appropriated,  $1,091,134. 

OPERATIONS. 

Under  the  appropriation  of  $40,000  made  by  act  of  Congress  approved 
July  5, 1884,  proposals  were  invited  for  an  extension  of  the  east  break- 
water 400  feet,  more  or  less,  and  were  opened  September  8, 1884.  One 
bid  only  was  received,  namely,  that  of  John  Beattie,  of  Leete's  Island, 
Conn.  Mr.  Beattie  being  a  responsible  bidder,  and  the  price,  $1.19 
per  ton,  being  satisfactory,  a  contract  was  entered  into  with  him, 
dated  September  25,  1884.  Work  under  this  contract  was  begun  in 
September,  1884,  and  was  closed  May  27,  1885,  during  which  time 
28,006  tons  of  granite  were  placed  in  the  work,  which  completed  330 
linear  feet  of  the  structure,  making  the  total  completed  length  of  the 
breakwater  2,147  feet.  It  contains  189,898  tons  of  granite.  The  total 
cost,  including  contingencies,  is  a  trifle  more  than  $100  per  linear  foot. 

The  report  of  the  Board  of  Engineers  for  fortifications  and  for  river 
and  harbor  improvements,  dated  November  24, 1879,  stated  that  <<  after 
the  completion  of  a  certain  portion  of  the  easterly  breakwater  the  west- 
erly should  be  commenced."  Under  the  lee  of  the  projected  west  break- 
water there  is  better  holding  ground  as  a  rule  than  behind  the  east 
breakwater,  and  it  would  seem  advisable  to  commence  its  construction, 
and  to  push  it  as  rapidly  as  possible,  as  soon  as  the  necessary  funds 
can  be  procured ;  $500,000  could  be  profitably  expended  on  the  two 
breakwaters  during  the  ensuing  year. 

Appropriations  have  been  made  as  follows,  viz : 

i  -  -    -  -  ._.__.  .    ^  _  ._ 

Date.  Applications.  j  Amount. 

Bailding  848  feet  of  breakwater , '  |30,000 

Bnlldinff  342  feet  of  breakwater I  30,000 

Buildinj;  535  feet  of  breakwater j  60,000 

Bailding  592  feet  of  breakwater 60. 000 

Bailding  830  feet  of  breakwater I  40, 000 

Total. .2,147  feet  of  breakwater !       $220,000 


Mar, 

8. 1870 

Jone  14. 1880 

Har. 

3,1881 

Aug. 

2,1882 

Jnly 

5,1884 

Kew  Haven,  the  port  of  entry  for  the  collection  district  of  New  Haven,  is  situated 
at  the  head  of  New  Haven  Harbor,  about  4  miles  north  of  the  breakwater.  There  is 
a  light-honse  on  Southwest  Ledge,  the  west  terminus  of  the  east  breakwater,  and 
Fort  Hale,  2  miles  north  irom  the  breakwater,  commands  New  Haven  Harbor. 
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Money  statement 

July  1,  1884,  amount  available |60ti  W 

Amount  appropriated  by  act  approved  July  5, 1884 40, 000  00 

40,608  OB 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  lb84 37,575  59 

July  1,  1885,  amount  available 3,032  49 

{Amount  (estimated)  required  for  completion  of  exisMng  project 1,091, 134  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1887 500,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


D7. 

IMPROVEMENT  OF  MILFORD  HARBOR,  CONNECTICUT. 

This  harbor  is  a  broad  open  bay,  terminating  in  a  narrow  tidal  stream, 
which  extends  three-quarters  of  a  mile  up  to  the  wharv^es  of  the  village 
of  Milford,  on  the  north  shore  of  Long  Island  Sound,  about  9  miles  west 
of  New  Haven,  Conn. 

The  original  depth  of  water  in  the  channel  was  2  feet  at  low  water  on 
the  bar,  and  in  some  places  from  there  up  to  the  wharves  the  channel 
ran  nearly  bare  at  low  water.  The  first  project  for  it«  improvement, 
adopted  in  1872,  provided— 

1.  For  a  riprap  breakwater  890  feet  long  at  Welches  Point  at  an  estimated 

cost  of 167,000 

5?.  Protecting  2, 100  feet  of  the  east  shore  from  erosion  by  small  jetties 5, 600 

3.  Dredging  a  chan  nel  across  the  bar  to  a  depth  of  4  feet  and  100  feet  wide .  6, 250 

4.  Confining  the  action  of  the  tide  to  the  water-way  by  the  constrnction 

of  550  tee^  of  pile  and  stone  jetty  on  the  east  side 5,000 

Superintendence 1,250 

Total 85,000 

Under  this  project  the  protection  of  the  east  shore,  the  constructioa 
of  jetty,  and  the  dredging  in  the  channel  were  completed  prior  to  1881. 
In  the  same  year  Major  Barlow  made  an  estimate  for  dredging  a  chan- 
nel across  the  bar  8  feet  deep  and  100  feet  wide,  the  estimated  cost  of 
which  was  1 11,000,  of  which  $5,000  have  been  appropriated.  With 
this  amount  a  channel  65  feet  wide  and  8  feet  deep  has  been  dredged 
from  outside  the  bar  -2,700  feet  up  towards  the  wharves ;  $6,000  are 
asked  for  the  completion  of  the  project. 

Ko  work  has  been  done  during  the  fiscal  year.  In  1882,  under  an  act 
of  Congress,  a  survey  was  made  and  a  project  submitted  for  a  harbor 
of  refuge  at  Milford  (see  Annual  Eeport  of  Chief  of  Engineers  for  1882, 
Part  I,  page  632) 

The  project  was  briefly  to  build  a  riprap  breakwater  at  Welches 
Point  costing  $87,000.  It  was,  however,  estimated  in  the  same  project 
that  to  give  a  large  harbor  of  refuge  suitable  for  the  commerce  of  the 
Sound  three  breakwaters  would  have  to  he  constructed,  at  a  total  cost 
of  $425,000. 

The  breakwater  projects  have  never  been  approved. 


Digitized  by 


Google 


APPENDIX  D REPORT  OF  LIEUT.-COL.  McFARLAND.    649 


Date.  AppIioatioD.  |  Amount. 

Junel0,1872 \  Survey $l,50« 

Jane  28.1874 i  Jetties  on  east  shore i  5,000 

liarch  3, 1875 i  Longjetty  and  dredsing  month  of  river. 13,000 

June  18,1878 •  Dredging  to  Town  Wharf !  10.000 

June  14, 1880 i  Dredgins  above  Town  Wharf  and  below  Merwin's  Wharf,  i  5, 000 

March  3, 1881 Survey  for  breakwater j  100 

Aufniflt2,1882 1  Dredging  (8  feet)  below  Merwin's  Wharf !  5,000 

ToUl ^. , I        80,600 

Milford  Harbor,  CouDectioat,  i»  Id  the  collection  district  of  New  Haveu,  on  LoDg 
It^land  8oimd,  about  9  miles  west  of  Fort  Hale,  New  Haven  Harbor. 

The  nearest  light-house  is  on  Stratford  Point,  4  miles  to  the  westward.  With  the 
exception  of  the  oyster  business,  which  is  conducted  on  rather  a  large  scale,  and  one 
ti8h-oil  works,  the  harbor  is  of  only  local  importance. 

Money  statement. 

July  1,  1884,  amount  available $383  5# 

July  1. 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 114  21 

July  1,  1885,  amount  available 269  2d 

I  Amount  (estimated)  required  for  completion  of  existing  project 6, 000  0# 

;  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      6, 000  00 
\  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  following  statement  of  the  commerce  of  Milford  for  the  fiscal  year  ending  June 
30,  1885,  is  famished  through  the  courtesy  of  William  M.  Merwiu: 
Entrances,  coastwise: 

Bteamera 376 

Tonnage 15, 040 

Sailing  craft 125 

Tonnage 5,00i 

Clearances,  coastwise: 

Steamers 376 

SailiDg  craft 125 

Yalne  of  cargoes $35,200 


D8. 
IMPROVEMENT  OF  HOUSATONIC  RITER,  CONNECTICUT. 

The  Hoasatonic  is  a  long,  shallow  river  running  southward  through 
Massachusetts  and  Connecticut,  and  emptying  into  Long  Island  Sound, 
east  of  Stratford  Point,  about  15  miles  west  of  New  Haven.  Although 
it  might  be  rendered  navigable  above  Derby,  which  is  regarded  as  the 
head  of  navigation,  the  only  attempts  to  improve  the  river  have  been 
confined  hitherto  to  the  stretch  of  13  miles  lying  between  Derby  and 
the  mouth.  A  project  for  the  improvement  was  submitted  by  Lieut. 
Col.  G.  K.  Warren,  Corps  of  Engineers,  in  1871.  This  provided  for  the 
formation  of  a  channel  100  feet  wide  and  7  feet  deep  at  low  water,  from 
Long  Island  Sound  to  Derby  by  means  of  jetties,  and  dredging  inside 
the  bar,  and  by  dredging  over  the  bar  after  the  .channel  had  been  pro- 
tecte<l  by  a  breakwater. 
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The  estimated  cost  was  as  follows : 

For  a  jetty  at  Sow  and  Pig8  Reef |4,00i> 

For  remoYiug  357  cabio  yards  of  rock  at  Drew's  Rook 2,000 

For  dredging  inside  the  bar 18,486 

For  dredging  on  the  bar 12, 000 

For  eonstmction  of  breakwater w 368,475 

Total 404,961 

Under  this  estimate  various  appropriations  were  made,  and  were  ap 
plied  wholly  to  the  improvement  of  the  channel  between  Derby  and  tlie 
month  of  the  river. 

It  was  fonnd,  however,  that  the  freshets  in  the  river  sometimes  closed 
up  the  channels  which  had  been  dredged,  and  the  work  had  to  be  done 
over  again  at  intervals,  which  more  than  doubled  the  amount  of  dredg- 
ing to  be  done,  so  that  all  the  money  appropriated  up  to  and  including 
the  appropriation  of  March  3, 1881,  $64,000  in  all,  was  applied  wholly 
to  the  work  up  the  river.  With  this  amount  a  7-foot  channel  has  re- 
peatedly been  opened  from  the  bar  to  Derby.  The  jetty  at  Sow  and  Pigs 
Beef  has  been  built,  and  also  another  connecting  Drew's  Bock  with  the 
shore.  Drew's  Bock  has  proved  the  most  serious  obstruction  in  the 
river,  bars  having  formed  there  continuall3\  The  most  recent  estimate 
for  its  removal  was  419  cubic  yards  of  rock  excavation,  at  $15,  $6,2S5. 
and  since  the  wall  or  jetty  was  built  there,  in  1872,  $7,709  have  been 
spent  in  dredging  around  it,  or  more  than  the  estimated  cost  of  its  re- 
moval. If  this  rock  were  removed  it  is  unlikely  that  the  shoals  caused 
by  it  would  form  again,  and  I  renew  the  recommendation  made  in  my  two 
previous  reports  that  $10,nOO  be  appropriated  for  its  removal  and  for 
such  dredging  as  may  be  needed.^  There  is  a  depth  of  only  about  4  feet 
water  on  the  bar,  while  the  inside  channel  up  to  Derby  is  about  2  feet 
deeper,  but  up  to  the  present  time  no  work  has  been  done  upon  the  btf. 
as  it  was  not  probable  that  a  channel  dredged  across  it  would  remain 
open  unless  protected  by  dikes  or  by  a  breakwater.  In  the  place  of  the 
breakwater  originally  proposed  by  General  Warren  a  riprap  dike  wa.* 
suggested  by  Magor  Barlow  in  1880,  the  estimated  cost  of  which,  $20,000. 
I  have  adopted  in  place  of  General  Warren's  estimate,  both  in  my  last 
and  in  this  year's  estimate.  No  work  has  been  done  during  theyeaf- 
and  the  small  balance  on  hand  will  be  applied  to  removing  part  ot 
Drew's  Bock,  or  in  dredging,  if  required.  It  seems  likely  that  the  cban 
nel  through  the  bar  will  be  opened,  without  expense  to  the  Government, 
by  persons  interested  in  oyster  culture,  they  receiving  the  material  ei 
cavated  in  payment  for  the  work.  A  contract  of  this  sort,  authoriieii 
last  year,  will  soon  be  made,  which  will  give  a  channel  through  the  bar 
35  feet  wide  and  7  feet  deep ;  $30,000  could  be  profitably  expended  thi^ 
year  in  removing  Drew's  Bock,  dredging,  and  constructing  the  dike  at 
the  mouth  of  the  river. 

The  Hoiisatonic  River  is  the  boundary  of  the  collection  district  of  New  Haven  tt«| 
Fairfield.  Derby  and  BirmiDgham  are  in  the  collection  district  of  New  Haven,  tf< 
Shelton  is  in  the  district  of  Fairfield.  The  nearest  light- house  is  on  Stratford  Pon^* 
at  the  month  of  the  river,  and  the  nearest  work  of  defense  is  Fort  Hale,  New  Hav*** 
Harbor,  about  13  miles  east. 

COMMERCIAL   STATISTICS. 

No  statement  of  the  commerce  of  the  river  has  been  received  this  ye^i; 
The  entries  last  year  had  a  tonnage  of  26,600  tons,  and  a  value  of 
$305,000. 

The  clearances  had  the  same  tonnage,  but  no  value  of  cargoes  wAr 
given. 
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Money  statement. 

J«ly  1,  1884.  amount  available $1,995  85 

AmouDt  appropriated  by  act  approved  July  5,  1884 3,500  00 

July  1, 1885,  amount  available 4,495  86 

(Amount  (estimated)  reonired  for  completion  of  existing  project 30, 000  00 

Amount  that  can  be  pron  tabl  v  expended  in  fiscal  year  ending  J  une  30, 1887  30, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and  har- 
bor act«  of  1866  and  1867. 


IMPROVEMENT  OF  BRIDGEPORT  HARBOR,  CONNECTICUT. 

A  history  of  this  harbor  is  to  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1879,  page  360. 

The  first  improvement  of  this  harbor  was  made  by  the  General  Gov- 
ernment in  1836,  when  there  was  a  depth  over  the  bar  of  about  6  feet 
at  low  water,  equivalent  to  12^  feet  at  high  water.  The  appropriations 
«p  to  1882  amounted  to  $195,000,  with  which  a  depth  of  12  feet  at  low 
water  had  been  obtained  from  Long  Island  Sound  to  the  lower  bridge^ 
over  a  width  of  about  200  feet,  and  a  jetty  1,380  feet  long  had  been 
built  on  the  east  side  of  the  mouth  to  arrest  the  influx  of  sand  from  the 
eastward. 

This  completed  the  improvement  as  originally  proposed.  In  1882  a 
project  was  adopted  to  widen  the  channel  between  the  inner  beacon 
and  the  Naugatuck  Bailroad  Wharf  to  600  feet,  in  order  to  give  more 
anchorage  room  for  vessels  running  in  for  shelter  and  to  prevent  the 
main  channel  from  becoming  too  much  obstructed  by  their  crowding 
into  it. 

The  estimated  cost  of  this  project  was  $60,000,  of  which  $15,000  have 
been  appropriated.  Up  to  the  close  of  the  last  fiscal  year  the  channel 
had  been  widened  to  between  350  and  400  feet.  Under  date  of  Febru- 
ary 3, 1885,  proposals  were  invited  for  widening  and  deepening  the  chan- 
nel between  the  inner  beacon  and  the  Naugatuck  Bailroad  Wharf. 

The  following  is  an  abstract  of  the  bids  received: 


l«o. 


Names  and  addresses  of  bidders. 


Frank  Pidfceon,  New  York 

John  ICoDermott.  rSohoes,  N.  Y 

Charles  and  Henry  E.  Ba  Bois,  New  York,  N.  Y , 

J.  H.Fenner,  Jersey  City,  N.  J 

Morris  dk  Caminira  Drednng  CompAny,  New  York,  N.  Y  . 
Henry  N.  Beardsley.  Bridgeport,  Conn 


Price 

»er  cubic 

yard. 

Cost  of 

25,000cnbk 

yards. 

Genu. 

1 

13 
0 

$3, 225  Of 
2.876  Of 
1.875  Of 
3,000  01 
3, 250  Of 
2, 250  Of 

Henry  Dn  Bois'  Sons  being  the  lowest  responsible  bidders,  a  contract 
wftB  entered  into  with  them,  dated  March  25,  1885.  Under  this  con- 
tract work  was  begun  in  May  on  the  west  side  of  the  channel,  and  was 
finished  June  13,^  1885,  in  which  time  59,352  cubic  yards  of  soft  mud  were 
excavated.    This  dredging  gave  the  channel  a  width  of  440  feet  and  a 
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depth  of  12  feet  from  the  inner  beacon  to  the  Naugatack  Railroad 
Wharf. 

The  estimated  amount  required  for  the  completion  of  this  project  ifl 
$45,000,  of  which  $25,000  could  be  profitably  expended  in  the  next  year. 

Appropriations  for  the  improvement  of  Bridgeport  Harbor  have  been 
made  as  follows,  viz  : 


Date.  j  Application.  Amount. 


July  4, 1836 !  Dredjrfng onter bar $10,000 

Aufntst  80,  1852 '  Dredging  outer  and  inner  bars 10, 000 

June  23,  1868 i  Survey ,  nnknowB 

July  11,  1870 ' do 1  unknown 

March  3,  1871 '  Dredging  and  521  feet  of  jetty 

June  10,  1872 {  Dredging  and  850  feet  of  Jetty 

March  8. 1873 '  Dredging  inner  bar  and  upper  harbor 

June  23,  1874 Dredging,  bridge  to  Long  Island  Sound  (0  feet) 

March  8,  1875 j  Dredging,  bridge  to  Long  Island  Sound  ( 12  feet) 

August  14, 1876 ,  Dredging  upper  harbor  (9  feet)    

June  18,  1878 1  Dredging  above  bridge  and  outer  bar  (0  and  12  feet) 

March  8,  1870 i  Dredging,  bridge  to  Long  Island  Sound  (12  feet) 

June  14, 1880 Dredging,  bridge  to  Long  Island  Sound  (12  feet) , 

March  3,  1881 '  Dredging  above  inner  beacon  (12  feet) 

August  2.  1882 I  Dredging  between  inner  beacon  and  railroad  wharf  (12  feet) . 

July  5,  1884 '  Dredging  between  inner  beacon  and  railroad  wharf  (12  feet).. 

Total j , t    210, 


Bridgeport,  the  port  of  entry  for  the  collectiou  district  of  Fairfield,  is  situated 
about  S  miles  from  Long  Island  Sound,  at  the  head  of  Bridgeport  Harbor.  There  U 
a  light-house  at  the  entrance  to  the  harbor,  and  Fort  Hale,  New  Haven  Harbor,  the 
nearest  work  of  defense,  is  18  miles  east. 

Money  statement 

July  1,  1884,  amount  available $664  91 

Amount  appropriated'  by  act  approved  July  5,  1884 5, 000  00 

5,664  91 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 4,872  18 

July  1,  1885,  amount  available 792  W 

{Amount  (estimated)  reauired  for  completion  of  existing  project 45, 000  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1887  25, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Tbe  following  statement  of  the  commerce  of  the  port  of  Bridgeport,  Conn.,  for  tb< 
iscal  year  ending  June  30, 1885,  is,  by  the  courtesy  of  the  collector  of  customs,  f»- 
nished  from  the  records  of  the  custom-house. 


I 
Entries  and  clearanoee.  Number. .  TomMf*- 

_       __    _    _     _  I ' 

Foreign  reesels:  ! 

Entered 9  l,in 

Cleared  5  «« 

Coastwise  arrivals  and  departures :  _ 

StMuners T,400  1.6UI0; 

Sail  vessels,  barges,  &o, •.  (J,400  58S,iN 
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y  alne  of  imports  (foreign ) $8, 070 

Yalne  of  exports  (foreign) 1,600 

Total  foreign  mechandise 9, 670 

Yalve  of  coastwise  merchandise  received 34,  S50, 000 

Valve  of  coastwise  mercliandise  shipped 34, 500, 000 

Total  coastwise  merchandise 68,750,000 

Total  foreign  merchandise 9,670 

Total  value  of  merchandise 68,759,670 

Total  amount  custom-house  receipts 3.558  46 

Kstimated  number  of  vessels  entering  the  harbor  for  refuge,  1,000. 


D  xo. 
IMPROVEMENT  OF  BLACK  ROCK  HARBOR,  CONNECTICUT. 

The  harbor  of  Black  Bock,  Godd.,  lies  just  west  of  Bridgeport  Har- 
bor, and  is  formed  by  an  indentation  of  the  coast  and  by  the  lower 
part  of  Cedar  Greek,  a  small  stream  which  formerly  separated  the  vil- 
lage of  Black  Bock  from  the  city  of  Bridgeport.  The  village  has  now 
become  a  part  of  the  city  of  Bridgeport,  which,  therefore,  has  two  har- 
bors, the  main  one  known  as  Bridgeport  Harbor;  and  Black  Bock  Har- 
bor, which  reaches  the  western  border  of  the  city,  and  is  of  great  value 
to  the  mannfactories  which  have  been  erected  upon  it  and  in  its  imme- 
diate neighborhood.  This  harbor  is  1,200  feet  wide  and  about  2,800 
feet  long,  and  is  formed  by  the  projecting  mainland  on  the  west  and  by 
Fairweather  Island  on  the  east  side.  The  depth  in  the  harbor  varies 
from  6  to  12  feet  at  low  water. 

Between  1836  and  1838  the  sum  of  $21,550  was  spent  in  constructing 
a  dike  or  wall  across  a  breach  in  Fairweather  Island,  in  order  to  pre- 
vent further  damage  to  the  harbor,  since  which  time  no  other  work  has 
been  done  upon  it  until  the  present  year.  In  1882  a  survey  of  the  har* 
bor  was  ordered  by  Gongress,  which  was  made,  and  a  project  for  its  im- 
provement was  submitted  December  12, 1883.  This  project  provided 
for  closing  the  opening  between  Fairweather  Island  and  the  mainland 
by  the  construction  of  a  riprap  breakwater  about  half  a  mile,  6  feet 
wide  at  top  and  10  feet  high,  in  order  to  protect  the  upper  part  of  the 
harbor  and  the  creek  from  the  wash  of  the  sea,  and  to  deepen  the  chan- 
nel through  the  harbor  and  creek  by  dredging  from  it  80,000  cubic 
yards  of  material. 

The  estimated  cost  of  the  hreakwater  was |58,000 

The  estimated  cost  of  the  dredging  was 2*^000 

Total : 80,000 

The  dredging  was  to  begin  at  the  6foot  curve  in  the  upper  part  of 
the  harbor,  and  was  to  be  continued  thence  3,300  feet  up  to  the  docks 
of  the  Bridgeport  Forge  Gompany.  The  width  of  the  cut  was  to  be  80 
feet  and  the  depth  6  feet  at  low  water,  which  would  give  a  depth  of  13 
feet  at  high  water.  The  only  appropriation  made  for  this  work  is  that 
of  July  5, 1884,  $20,000.    Under  it  bids  for  the  construction  of  the 
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breakwater  were  asked  for.    The  following  is  an  abstract  of  those  re 
ceived : 

Abstract  of  bids  for  constructing  a  breakwater  at  Black  Rock  Harbor ^  Connecticut ,  op&ie 
at  the  United  States  Engineer  Office^  New  Haven^  Conn.^  March  10,  1885|  under  advtr- 
lisement  of  February  4, 1885. 


Xo. 


Names  aud  addresses  of  bidders.  ,  ^•^nf*^  |^**tonB!°** 


Ftank  Pidgeon,  New  York,  N.Y $1  80 

Francis  H.  Smith,  New  York,  N.  Y 1  94 

(  William  Eichatdson,  Bound  Brook,  N.  J 

<  William  Farrier,  Bound  Brook,  N.  J ,  2  90 

(Harry  K.  Herbert,  Bound  Brook,  N.J 

John  A.  Bouker.  New  York,  N.  Y 133 

Samuel  R.  Cummlnifs,  New  York,  N.  Y 2  05 

(William  H.  Moulthrop,  New  London,  Conn 

<  Benjamin  Stark,  New  London,  Conn ,  2  24    |      U,880M 

(  J.  T.  Tank,  New  London,  Conn 

Charles  H.  Bdwards,  Boston,  Mass 1  96i        18, 756  W 

John  Beattfe,  Leete's  Island.  Conn i  2  76         19,2B0» 

William  E.  Chapman,  Brooklyn,  N.  Y i  1  33|          9,3a» 


118, 280  » 
18, 680  M 

20.300  00 

8,640  09 
14.880  01 


John  A.  Bouker,  of  New  York,  being  the  lowest  responsible  bidder, 
a  contract  with  him  was  entered  into  March  26, 1885^  The  funds  avail- 
able not  being  sufficient  to  admit  of  the  construction  of  the  whole  break- 
water with  the  cross-section  originally  proposed,  it  was  decided  to  buiW 
the  riprap  of  a  less  height,  but  to  extend  it  over  the  whole  length  pro- ' 
posed,  and  to  raise  it  afterward  to  the  required  height  as  the  funds 
should  become  available.  It  is  expected  that  with  the  funds  now  on 
hand  the  breakwater  will  be  completed  to  within  4  or  5  feet  of  the  height 
originally  projected  for  it.  Work  under  this  contract  began  in  April 
and  was  still  in  progress  at  the  close  of  the  fiscal  year.  One  thousand 
five  hundred  linear  feet  of  stone  work  had  been  laid  at  the  western  end 
of  the  breakwater,  beginning  at  Fairweather  Island,  and  575  linear  feei 
had  been  laid  at  the  eastern  end,  beginning  at  the  mainland,  leaving^ 
gap  in  the  middle  of  about  600  feet.  By  commencing  at  the  extremi- 
ties and  working  toward  the  center  the  scour  at  the  shore  ends  will 
be  avoided.  Four  thousand  nine  hundred  and  seventy- four  tons  of 
granite  had  been  placed  in  position  by  the  close  of  the  fiscal  year.  It 
had  been  the  intention  to  construct  the  breakwater  before  doing  anj 
dredging  in  the  harbor,  as  without  this  protection  the  waves  passing 
through  the  opening  between  Fairweather  Island  and  the  mainland 
would  probably  cause  the  filling  of  any  channel  that  might  be  made  there. 

The  annoyance  and  loss  of  money  suflfered  by  the  firms  engaged  is 
manufacturing  along  the  line  of  the  creek,  caused  by  the  frequent 
grounding  of  their  vessels  in  the  channels,  induced  them  to  write  torn? 
this  spring,  oflfering  to  pay  half  the  expense  of  deepening  the  channel, 
so  that  their  vessels  could  pass,  if  the  Government  would  pay  the  other 
half;  the  total  cost  to  be  about  $3,000. 

This  proposition  I  sent  to  Washington,  recommending  it,  and  mj 
recommendation  was  approved  by  the  Secretary  of  War.  Under  this 
authority  an  agreement  was  made  with  H.  N.  and  A.  J.  Beardsley  to  do 
the  work  by  hired  labor  at  15  cents  per  cubic  yard,  and  19,984  cubic 
yards  of  material  were  dredged  from  the  creek  under  the  supervision 
of  one  of  our  own  inspectors;  and,  as  agreed,  one-half  the  cost  of  thb 
dredging  was  p'iid  for  by  the  manufacturers  interested.  The  channel 
so  formed  was  35  feet  wide  and  6  feet  deep  at  low  water,  and  extended 
from  the  6-foot  curve  in  the  harbor  to  the  Bridgeport  Forge  Company^ 
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Wharf,  a  distance  of  2,700  feet.  Twenty  thousand  dollars  is  asked  for 
next  year  to  complete  the  breakwater  and  tor  dredging  in  the  creek  and 
harbor. 

Blaok  Rook  i8  in  the  collection  district  of  FairJ&eld,  Bridgeport  being  the  port  of 
entry.  There  is  a  light-house  at  the  entrance  to  the  harbor,  and  Fort  Hale,  New 
Haven  Harbor,  is  the  nearest  work  of  defense,  20  miles  east. 

Money  statement 

Amount  appropriated  by  act  approved  July  5,  1H84 120, 000  Q§ 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  lfc84 $7,170  61 

Jnlv  1,  1885,  outstanding  liabilities 2,856  63 

10,027  24 

July  1,1885,  amount  available 9,972  76 

C  Amount  (estimated)  required  for  completion  of  existing  project 60, 000  00 

]  A  mount  that  can  be  profitably  expended  in  fiscal  year  endin g  June  30, 1887    20, 000  00 
)  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
[     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  following  statement  of  commerce  of  Black  Rock  Harbor  for  the  eleven  months 
endinff  June  30,  1885,  is  furnished  by  the  courtesy  of  the  collector  and  harbor-master 
of  Bridgeport. 

Merchandise  received : 

Coal , tons..  8,322 

Iron do...  209 

Lumber feet..  550, 00# 


D  II. 
IMPROVEMENT  OF  SOUTHPORT  HARBOR,  CONNECTICUT. 

This  harbor  is  formed  by  a  small  stream  called  Mill  Eiver  running 
into  a  broad  bay  on  the  north  side  of  Long  Island  Soand  abont  7  miles 
west  of  Bridgeport. 

A  history  of  this  harbor  may  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1880,  page  355.  The  first  project  for  its  improve- 
ment, adopted  in  1827,  provided  for  the  construction  of  an  eastern  dike 
1,450  feet  long  bordering  the  sunken  ground  opposite  Bouthport,  and 
for  a  stone  breakwater  extending  southward  1,420  feet  into  the  bay 
from  a  sand  spit  on  the  east  shore,  and  also  for  the  excavation  of  11,000 
cubic  yards  of  material  from  the  channel ;  the  purpose  of  the  two  works 
being  to  confine  the  water  and  prevent  the  sand  from  drifting  into  the 
channel  under  the  action  of  the  sea.  The  project  was  completed  in 
1837-1838,  and  in  1839  the  channel  was  reported  as  having  a  depth  of  2 
feet  at  low  water,  or  about  8  feet  9  inches  at  high  water.  No  further 
work  was  done  here  until  1875,  when  the  breakwater  was  repaired,  and 
in  the  same  year  Major  Barlow,  after  making  a  survey,  submitted  a 
project  which  was  adopted  in  1876,  providing  for  excavating  a  channel 
50  feet  wide  and  4  feet  deep  at  low  water  from  Long  Island  Sound  to 
the  wharves.  In  1880  the  project  was  again  modified  by  providing  for 
widening  the  channel  throughout  its  length  to  100  feet.    Upon  the  com- 
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pletion  of  the  work  under  the  appropriation  of  August  2, 1882,  the  chan- 
nel had  a  width  of  95  feet  and  a  depth  of  4  feet  at  low  water  from  Long 
Island  Sound  to  the  south  end  of  the  breakwater,  80  feet  wide  from 
there  to  White  Eock,  and  50  to  60  feet  wide  above  White  Rock.  At 
the  request  of  those  interested  in  the  harbor,  there  being  no  reason  to 
the  contrary,  the  channel  above  White  Bock  instead  of  being  increased 
in  width  was  prolonged  in  a  Y?  so  as  to  bring  it  near  to  the  principal 
wharves. 

The  improvement  of  the  harbor  may  be  considered  complete  so  far  a^ 
\at  present  desired. 

No  money  has  been  available  for  the  harbor  during  the  past  fiscal 
year. 


Date. 


Application.  <    Amoasl. 


Haroh2,1829 Breakwater,  dike,  and  dredging $6,087  M 

t2}J!'}^ ^Completing breakwater anddike,bnildlng beacons,  |5    fSJ2 

S?ch'8.l837::::::::::::::::;:::;:5  «aa.maii  amount  of  dredging.  \\  j;«!J2 

July  11, 1870 Examination  and  report '  Unknown. 

ICarohS,  1876 Repairs  on  breakwater     5.000  •• 

August  14,  1876 Repairs  on  dike  and  dredging 5, 000  00 

Jane  14, 1880 Dredging  upper  harbor ,       2,500  00 

March  8.  1881 Dredging  on  bar !       2, 500  CO 

August  2,  1882 '  Dredging  upper  harbor 3,000  00 

Total '.] ,      81, 087  » 

Southport  Harbor  is  in  the  collection  district  of  Fairfield,  on  the  north  shore  of 
Long  Island  Sound,  abont  6  miles  west  of  Bridgeport.  The  nearest  lieht-honseJlB  on 
Pehneld's  Reef,  ^  miles  east  of  the  harbor.  Fort  Hale,  New  Haven  Harbor,  24  mi  lee 
east,  is  the  nearest  work  of  defense. 

I  have  as  yet  been  unable  to  obtain  any  statement  of  the  amoaut  of 
commerce  at  Sonthport,  Conn.,  during  the  past  fiscal  year. 

Money  statement, 

July  1,  1884,  amount  available $159  07 

July  1,  1885,  amount  available 159  07 


D  12.   . 

IMPROVEMENT  OF  NORWALK   HARBOR,   CONNECTICUT. 

The  Norwalk  Biver  is  a  tidal  estuary,  with  a  narrow  central  channe]. 
about  3  miles  long,  extending  from  Long  Island  Sound  to  the  town  of 
Korwalk. 

South  Norwalk  is  situated  on  the  west  bank,  about  a  mile  above  the 
mouth,  at  the  crossing  of  the  TSevr  York,  New  Haven  and  Hartford 
Railroad.  The  river  is  about  midway  between  Bridgeport  and  the 
Kew  York  State  line.  In  1867  a  company  was  incorporated  under  the 
laws  of  the  State  of  Connecticut  for  the  impmvement  of  the  river,  but 
little  work  was  done  by  it.  In  1871  the  first  project  for  its  improvement 
by  the  United  States  Government  was  adopted,  at  which  time  there  wa8 
an  available  channel  depth  of  4  to  5  feet  at  mean  low- water  over  the  bar : 
but  up  to  Norwalk  the  river  bed  ran  bare  in  places  at  low  water. 

The  proposed  improvement  provided  for  dredging  a  channel  from  out- 
side the  bar  to  the  wharves  at  Norwalk,  100  feet  wide  and  6  feet  deep 
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at  low  water,  the  estimated  cost  of  which  was  $34,000.  Up  to  March 
3, 1881,  $63,000  had  been  appropriated  for  the  improvement,  with  which 
a  channel  had  been  excavated,  6  feet  deep  and  100  feet  wide,  from  the 
bar  to  South  Norwalk,  and  thence  up  to  the  town  of  Norwalk  6  feet 
deep  and  60  feet  wide.  Owing  to  the  continual  caving  of  the  banks, 
the  cost  of  this  improvement  up  to  1881  had  far  exceeded  the  original 
estimate,  although  the  full  width  of  100  feet  had  not  been  obtained. 
Since  1881  the  channel  above  South  Norwalk  has  been  widened  to  80 
feet,  and  in  places  to  100  feet ;  and,  under  a  modification  of  the  original 
project,  made  in  1881,  the  channel  from  the  mouth  to  South  Norwalk 
has  been  deepened  to  8  feet  at  low  water,  with  a  width  of  nearly  100 
feet.  Under  date  of  February  5,  1885,  proposals  were  invited  for 
dredging  the  channel. 

The  following  is  an  abstract  of  the  bids  received: 


lHo. 


1 ; 

2  , 

3  , 

Si 

6  I 

7  1 

8  1 


Nam«8  and  addresses  of  bidders. 


Cost  of 

25,000cnbio 

yards. 


I 


Prank  Pidgeon,  Wall  street,  New  York  N.  Y 

Thomas  Potter.  Jersey  City,  N.J , 

John  McDerroot,  Cohoes,  N.  Y    

Richard  M  Payn,  Albany,  N.Y 

J.  H.  Fenner,  Jersey  City,  N.J 

Elijah  Brainard,  Jersey  City.  N.J 

Morris  &  earnings  Dredging  Company,  New  York,  N.  Y 
Henry  N.  Beardsley,  Bridgeport,  Conn 


$3,687  50 
2,972  22 
3,968  75 
3.656  25 
4,500  M 
2, 625  00 
3,250  00 
2,468  76 


Henry  N.  Beardsley,  of  Bridgeport,  was  the  lowest  bidder,  and  a  con- 
tract was  entered  into  with  him  March  27, 1885.  Up  to  the  close  of  the 
fiscal  year  15,464  cubic  yards  of  material  had  been  removed  under  this 
contract  from  the  western  side  of  the  channel,  between  the  bridge  at 
South  Norwalk  and  Gregory's  Point. 

[Jnder  this  contract  it  is  expected  that  the  required  depth  and  width 
below  South  Norwalk  will  be  obtained.  The  estimated  amount  required 
to  complete  the  present  project  is  $10,000,  which  could  be  advantage- 
ously expended  in  a  single  year  straightening  and  widening  the  existing 
channel.  Appropriations  for  the  improvement  of  Norwalk  Harbor  have 
been  made  as  follows,  viz : 


Date. 


Application. 


Amonnt. 


March  3, 1829.. 
March  8, 1871., 
JTnne  10, 1872. . 
March  3, 1878.. 
Jnne23,1874  . 
March  8, 1875 . 
Jane  18,1878.. 
March  3, 1879. 
Jane  14,1880.. 
March  3, 1861.. 


Saryey.. 


$80  00 

1,166  66 

10,000  00 

10. 000  00 

10,  000  00 

7,  000  00 

6,  000  00 

10.000  00 

5, 000  00 

5,000  00 

5,000  00 
5,000  00 

Total I I    74,246  66 


Angast  2. 1882  . 
July  5, 1884..-. 


. ,  Dredeing  (6  feet)  above  South  Norwalk 

L!!!!!do.!iJ.!JiiiJ"i!  !!!!"*"' !'";"!!!JJ!! !;!!!!!! 

.  I  Dredging  (6  feet)  below  South  Norwalk 

.[ do 

. ,  Dredging  (6  feet)  above  and  below  Soath  Norwalk . . 

.  I  Dredging  (8  feet)  below  South  Norwalk 

.   Dredeing  (8  feet)  below  and  (6  feet)  above  South  Nor- 
walk. 

.  I  Dredging  (6  feet)  above  South  Norwalk 

.    Dredging  (8  feet)  below  South  Norwalk 


Norwalk  is  in  the  coUectioD  district  of  Fairfield,  about  11  miles  west  of  Bridgeport. 
Norwalk  liffht-honse  is  on  Sheffield's  Island,  at  the  entrance  to  the  harbor.  The 
Dearest  woncs  of  defense  are  the  fortifications  at  Throg's  Neck,  29  miles  distant  to 
the  westward. 
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Money  statement, 

~"5,425W 


jDlyl,  1884,  outstaanding  liabilities ♦42518 

Amonnt  appropriated  by  act  approved  July  5,  1884 5,000  00 


July  1,  188G,  amount  expended  daring  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 1 $184  77 

July  1,  1885,  outstanding  liabilities 1,527  07 

1,71184 

July  1,  1885,  amount  available 3J13  34 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000  00 
Amount  that  can  be  prontably  expended  in  fiscal  vear  ending  June  30, 1887    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  act«  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  following  statement  of  the  commence  of  Norwalk  River  is  furnished  throngh 
the  courtesy  of  the  warden  of  Norwalk,  James  W.  Wyatt : 

Arrivals  and  departures : 

Steamers '. 1,000 

Sailing  vessels 600 

Barges : 500 

Tons  of  merchandise  received .• 222,500 

Lumber  received feet  B.  M..  3,000,000 

Value |3,9»),000 

Tons  of  merchandise  shipped 50,000 

Lumbershipped .' :...feet  B.  M..  500,000 

Value 12,300,000 


D  13. 
IMPROVEMENT  OF  PORT  CHESTER  HARBOR,  NEW  YORK. 

Port  Chester  Harbor  consists  of  a  bay  opening  into  Long  Xslaod 
Bound  at  the  month  of  the  Byram  Biver,  and  the  lower  part  of  the  rivtf 
itself,  which  is  navigable  for  abont  a  mile  above  its  month. 

The  Byram  Biver  near  its  month  forms  the  lower  part  of  the  dividing 
line  between  the  States  of  New  York  and  Connecticut.  The  first  sur- 
vey of  this  harbor  with  a  view  to  its  improvement  was  made  in  1871» 
when  there  was  a  low- water  depth  in  the  bay  of  about  8  feet,  and  in  the 
river  from  the  bay  to  the  Port  Chester  wharves  of  less  than  1  foot. 

The  entrance  to  the  bay  was  obstructed  by  Sunken  Bock,  upon  which 
there  was  a  low- water  depth  of  6.7  feet,  and  the  channel  of  the  Byram 
Eiver  was  obstucted  by  Salt  Bock,  whose  top  projected  above  the  lo^- 
water  level.  The  project  for  the  improvement  of  this  harbor  adopted  in 
1871  embraced — 

The  removal  of  Sunken  Rock  to  a  depth  of  11  feet  at  low  water,  1,474^  cubic 
yards  of  rock,  at  $40  per  cubic  yard |58,960 

The  removal  of  Salt  Rock  to  a  depth  of  9  feet  at  low  water,  containing  316.3 
yards,  at  $40 12,652 

The  construction  of  a  breakwater  at  Byram  Point  400  feet  long 25, 000 

TcFtol 96,632 

The  first  appropriation  nnder  this  project  was  made  June  10, 1873, 
and  with  it  Salt  Rock  was  removed  to  the  required  depth  in  1872  »n^ 
1873,  the  cost  being  $7,300. 
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A  re-examination  of  it  made  shortly  before  the  work  was  begun 
showed  that  the  required  depth  could  be  secured  by  the  removal  of  only 
247  cubic  yards  of  rock,  which  is  nearly  70  yards  less  than  the  amount 
^iven  in  the  original  estimate.  No  further  appropriation  for  this  har- 
bor was  made  until  August  2, 1882,  when  $15,000  was  appropriated  for 
it;  but  no  work  was  done  upon  it  until  1884,  when,  under  dat^^  of  April 
26,  a  survey  was  ordered  by  the  Chief  of  Engineers  of  the  channel  in 
the  river  leading  up  to  the  wharves,  and  a  project  for  widening  it  to  60 
or  100  feet  from  the  bay  to  the  vicinity  of  the  wharves,  and  for  deepen- 
ing it  to  3  feet  at  low  water,  was  submitted.  This  project  was  approved 
by  letter  of  June  19.  Bids  for  dredging  this  channel  were  invited,  and 
were  opened  July  26, 1884. 

The  following  is  an  abstract  of  those  received : 

Abstract  of  proposals  for  dredging  in  Port  Chester  Harbor,  New  Tork,  opened  July  26, 1884» 


No. 


Names  and  addreaaea  of  bidders. 


Price  per 
cnbio  yao^. 


Riohard  Parrott,  Newburgh,  N.  Y 

J.  H.  Fenner,  Jersey  City,  N.  J , 

Edgar  M.  Payn,  Albany,  N.Y 

Jobn  McDevmott,  Cohoea,  N.  T 

Henry  Du  Bola'  Bona,  New  York,  N.  Y. 
Eiyab  Brainard,  New  York,  N.Y 


dents. 
10 
20 
2» 
81 
3^ 
43 


Mr.  Bichard  Parrott,  of  Newburgh,  being  the  lowest  responsible  bid- 
der, his  bid  was  accepted,  and  a  contract  with  him  was  entered  into 
August  9,  1884.  Work  under  this  contract  commenced  in  August,  1884, 
and  closed  in  May,  1886,  during  which  time  55,062  cubic  yards  of  mud, 
sand,  and  gravel  were  removed,  giving  a  channel  from  60  to  100  feet 
wide  and  3  feet  deep  from  the  bay  to  within  about  100  feet  of  the  bridge, 
where  the  mud  is  crossed  by  a  ledge  of  solid  rock.  The  removal  of  this 
rock  was  not  provided  for  by  the  contract.  The  balance  of  the  appro- 
priation now  on  hand  will  be  applied  to  the  improvement  of  the  mouth 
of  the  river. 


Date. 


Jane  10, 1872    .. 
Aiigaat2,  1882.. 


▲ppliDation. 


Bemoving  Salt  Book ... 

Dredging  in  Byram  Birer  . 


Amount. 


$12,000 
16,000 


Port  Chester  is  in  the  coUection  district  of  New  York,  which  is  the  nearest  port  of 
entry.  Nearest  light-honse  on  Great  Captain's  Island.  The  nearest  work  of  defense 
is  at  Throg's  Neck,  about  15  miles  to  the  westward. 

No  statement  of  the  commerce  of  Port  Chester  has  been  received  for 
the  fiscal  year  ending  June  30, 1885.  There  is  probably  little  change 
from  the  statement  printed  in  the  annual  report  of  this  harbor  for  last 
year. 

Money  statement 

July  1,1884,  amount  available |16,325  80 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1884 11,412  t>2 

July  1,1885,  amount  available 4,913  IS 

f  Amount  (estimated)  required  for  completion  of  existing  project 69, 632  00 

)  Amount  that  can  be  profitably'  expended  in  fiscal  vear  enaing  June  30, 1887    20, 000  OO 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
[     harbor  acts  of  1866  and  1867. 
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D  14. 
IMPROVEMENT  OF  HARBOR  AT  NE\fr  ROCHELLE,  NEW  YORK. 

!N^ew  Bochelle  Harbor  is  situated  at  the  western  end  of  Long  Island 
Sound,  on  its  north  shore,  about  10  miles  west  of  the  boundary  line  be- 
tween the  States  of  New  York  and  Connecticut. 

The  harbor  lies  off  the  southerly  part  of  the  town  of  New  Rochelle,  and 
Echo  Harbor  is  off  the  northerly  part. 

Up  to  1881  Echo  Harbor  was  the  port  for  New  Rochelle,  but  in  1881 
it  was  represeated  that  New  Bochelle  Harbor  was  a  better  harbor  than 
Echo  Harbor,  and  a  survey  of  it  was  ordered  and  was  made  in  that 
year.  As  a  consequence  of  this  survey  the  following  project  for  the  im- 
provement of  the  harbor  was  presented :  A  channel  100  feet  wide  and  8 
feet  deep  at  low  water  was  to  be  dredged  from  the  sound  towards  the 
town  of  New  Rochelle,  between  Hart's  and  Glen  islands.  A  rock  reef  at 
the  mouth  of  this  channel  was  to  be  retnoved  to  a  depth  of  8  feet  below 
low  water,  and  Corning  Rock  was  to  be  removed  to  a  depth  of  12  feet, 
and  rock  known  as  ^^RockC,"  east  of  Flat  Island  Dock,  to  adeptb 
of  9  feet  below  low  water.  The  cost  of  these  operations  was  estimated 
to  be  as  follows: 

Removal  of  Corning  Rock,  150  cubic  yards,  at  $46  per  cubic  yard |6,900 

Remoral  of  "Rock  C,"  400  cubic  yards,  at  $46  per  cubic  yard UtJ^?"^ 

45,000  cubic  yards  dredging Vl'^^ 

300  cubic  yards  rock  excavation 6,000 

Contingencies , 2,925 

Total 40,825 

The  first  appropriation  under  this  project  was  made  March  3, 1881, 
and  after  the  usual  advertisement  a  contract  was  made  with  E.  R.  Sew 
ard,  dated  July  31,  1881,  to  dredge  a  channel  between  Hart's  and  Glen 
islands  100  feet  wide  and  6  feet  deep  at  low  water,  and  to  remove  the 
reef  at  |;he  mouth  of  the  same  channel  to  a  depth  of  8  feet  at  low  water. 
it  having  then  only  2  feet  below  low  water.  The  dredging  was  com 
pleted  in  1881,  but  the  rock  reef  had  not  been  fully  removed  to  the  depth 
required.  At  the  request  of  the  contractor  the  contract  for  the  removal 
of  this  rock  was  twice  extended,  but  in  1883  he  abandoned  the  vorfc, 
leaving  it  unfinished.  The  amount  which  was  to  have  been  paid  hioi 
under  his  contract  for  the  removal  of  this  rock,  estimated  at  300  cobk 
yards,  was  $9,000,  but  it  was  to  be  paid  only  on  the  completion  of  the 
work.  The  work  not  having  been  completed,  no  money  has  been  ^ 
him.  On  this  account  and  under  the  conditions  of  the  contract  notM 
is  due  him,  and  the  $9,000  which  was  to  pay  for  this  work,  but  is  still 
unexpended,  may  be  applied  to  other  work  of  improvement  in  this  har- 
bor. An  examination  of  this  reef  made  in  1883  showed  jagged  points 
of  rock  sticking  up  from  I  to  1^  feet  above  the  required  depth.  So^ 
sequeutly  10.60  cubic  yards  of  loose  rock  were  removed  from  it  by  bired 
labor,  paid  for  by  the  United  States,  which  gave  a  channel  depth  over 
it  of  about  7J  feet.  In  the  same  year  Corning  Rock  was  excavated  to  a 
depth  of  12  feet  below  low  water  by  the  use  of  hired  labor,  the  cost  being 
$3,450.83;  103.59  cubic  yards  of  rock  were  removed,  the  average  cost 
being  about  $34  per  cubic  yard.  A  large  bowlder  containing  14|  cable 
j'ards  of  rock  was  also  removed  at  the  same  time  from  near  David's  Isl^^u 
Wharf.  No  work  has  been  done  since  1883.  The  estimated  amount  re- 
quired for  the  completion  of  the  present  project  is  $5,825,  which  cool^ 
be  profitably  expended  during  the  present  fiscal  year. 
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Appropriations  for  the  improvement  of  New  Bochelle  Harbor,  New 
York,  have  been  made  as  follows : 


Date. 


March  3, 1881 

Angnat  2, 1882  ... 

Total 


Application. 


Dredgine  and  partial  removal  of  rock  at  moath  of  Glen  Island  Channel. . 
BemoTafof  Coming  Book 


Amount. 


$20,000 
15,000 


35^000 


No  Statement  of  commerce  has  been  received  for  the  fiscal  year  end- 
ing June  30,  1885.    Last  year  it  was  stated  that — 

Seven  hnndred  and  twenty-two  thonsand  fonr  hundred  and  ei^^hty  passengers  were 
carried  in  1883  into  that  portion  of  the  harbor  of  New  Rochelle  which  leads  to  the 
summer  resort  G)en  Island.  The  boats  carried  daring  the  same  season  about  17,000 
tons  of  freight,  exclusive  of  twelve  large  loads  of  ice,  and  some  200  scows  and  schoon- 
ers loaded  with  stone,  gravel,  clams,  oysters,  and  lobsters. 

New  Rochelle  Harbor  is  in  the  collection  district  of  New  York.  Nearest  light- 
house, Execution  Rock.  The  fortifications  at  Throg's  Neck,  7  miles  westward,  are  the 
nearest  works  of  defense. 

Money  statement 

July  1,  1884,  amount  available* $18,314  09 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1884 103  48 

July  1,  1885,  amount  available 18,210  61 

Amount  (estimated)  required  for  completion  of  existing  project 5, 825  00 

■  AmountthatcanbeprofitablyexpendedinfisoalvearendingJune30,1887      5,825  00 
,  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I      harbor  acts  of  1866  and  1867. 


D  15. 

IMPROVEMENT  OF  ECHO  HARBOR,  NEW  ROCHELLE,  NEW  YORK. 

This  is  a  bay  on  the  north  shore  of  Long  Island  Sound,  about  22  miles 
by  water  from  the  Battery  at  New  York.  It  is  land-locked  except  on 
the  southeast,  and  ha«  a  good  anchorage,  and  until  the  beginning  of 
the  improvement  of  New  Eochelle  Harbor,  in  1881,  it  was  the  port  of  the 
town  of  New  Eochelle. 

The  first  project  for  its  improvement,  submitted  in  1875,  provided  for 
the  removal  of  two  rocky  reefs  from  the  channel,  viz : 

(1)  Sheepahead  Rook — lying  midway  between  Echo  Island  and  Duck  Point, 
which  had  1.6  feet  water  npon  it  at  low  tide.  This  was  to  be  removed 
to  a  depth  of  9  feet  at  low  water,  which  required  the  excavation  of  872.5 

cubic  yards  of  rock,  costing |21,201  75 

(2)  Start  Rock — which  projected  about  2  feet  above  low  water  and  lay  iu 
the  channel  120  feet  from  Beaufort  Point.  This  was  to  be  removed  to  6 
feet  below  low  water,  requiring  the  excavation  of  370  cubic  yards  of 

rock,  costing 12,672  50 

Contingencies 5,081  13 

Total 38,955  38 

*  The  amount  available  for  New  Rochelle  Harbor,  given  in  the  last  annual  report, 
page  711,  of  the  Annual  Report  of  tbe  Chief  of  En^pneers  for  1884,  Part  I.  is  given  aft 
19,314.03;  the  amount  of  |9, 000  due  E.  R.  Seward,  if  he  should  complete  nis  contract 
of  July  31, 1881,  satisfactorily,  being  considered  both  in  the  Annual  Reports  for  1883 
and  1^4  as  an  outstanding  liability.  For  the  reasons  given  in  the  present  annual 
report,  the  $9,000  is  added  to  the  amount  available  for  the  harbor. 
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The  project  also  mentioned  the  possible  necessity  for  dredging  a  chan- 
nel 6  feet  deep  ap  to  the  docks,  and  also  for  removing  Long  Kock,  which 
lies  off  Beaufort  Point,  to  a  depth  of  6  feet  below  mean  low  water.  The 
estimated  cost  of  the  removal  of  this  rock  was  $37,696,  bnt  neither  of 
these  two  improvements  were  recommended. 

Under  the  appropriation  of  June  18, 1878,  Start  Bock  was  excavated 
during  1878-'79  to  a  depth  of  7  feet  below  mean  low  water,  or  1  foot  be- 
low the  depth  originally  proposed. 

Since  1879  a  part  of  Sheepshead  Bock  has  been  removed,  but  no  work 
has  been  done  during  the  past  two  years,  the  balance  available  not  be- 
ing sufiicient  to  justify  the  resumption  of  work  on  Sheepshead  Bock. 

Twenty-two  thousand  dollars  have  been  appropriated  for  this  project, 
and  $17,000  more  are  required  for  its  completion.  This  amount  could  be 
profitably  expended  in  a  single  year. 

Appropriations  for  the  improvement  of  Echo  Harbor,  New  Bochelle, 
N.  Y.,  have  been  made  as  follows,  viz : 


Jane  18, 1878  .. 
Karch3,  1879.. 
Juneli.  1880.. 
March  8, 1881. . 
AngaAt2, 1882. 


Total. 


Date. 


Application. 


Bemoval  of  Start  Book 

do 

Bemoval  of  Sheepshead  Bock. 
do 


AmooBt 


$10, «» 
3.  AM 


Echo  Harbor  is  in  the  coUection  district  of  New  York.  Nearest  light-house,  Exece^ 
tion  Rock.  The  fortifications  at  Throg's  Neck,  7  miles  to  the  westward,  are  the  near- 
est works  of  defense. 

No  Statement  of  commerce  for  the  fiscal  year  ending  June  30,  1883. 
has  as  yet  been  obtained.  It  is  stated  in  last  year's  annual  report  thst 
$1,600,000  worth  of  commerce  would  be  benefited  by  the  completion  of 
the  work. 

Money  statement. 

July  1, 1884, amount  available $3,367? 

July  1, 1885,  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1884 , A'^ 

July  1,  1885,  amount  available 3,361  ■* 

{Amount  (estimated)  required  for  completion  of  existing  project 17,  (K>.' ' 
Amount  that  can  be  profitably  expended  in  fiscal  rear  ending  Jane  30, 1887     17,  OOP  '* 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  lcS66  and  1867. 


D  i6. 

IMPROVEMENT  OF  MAMA'rONECK  HARBOR.  NEW  YORK. 

This  harbor,  which  consists  of  a  narrow  channel  nearly  a  mile  los- 
opening  into  a  broad,  shallow  bay,  is  formed  by  an  arm  of  Lon^  Isb- 
Sound,  which  indents  the  coast  of  Westchester  County,  New  York,  3,\s 
5  miles  west  of  the  Connecticut  State  line.  A  survey  of  it  was  made 
1881  under  direction  of  Major  Barlow,  Corps  of  Engineers,  whose  rei» 
may  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1>^ 
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Part  I^  page  037.  The  project  for  its  improvement  provided  for  the  re- 
moval of  !]^und  Bock  to  4  feet,  and  five  other  rocks  to  7  feet  depth  below 
low  water;  for  dredging  a  channel  7  feet  deep  and  100  feet  wide  from 
the  Sound  to  the  old  steamboat  wharf,  which  is  about  half-way  up  the 
inlet,  and  4  feet  deep  and  80  feet  wide  from  that  point  to  the  new  steam- 
boat wharf,  and  for  closing  the  small  channel  east  of  Grassy  Knoll  by 
the  construction  of  a  sand  dike  extending  from  Grassy  Knoll  to  the  shore 
east  of  it. 
The  estimated  cost  of  this  was  as  follows: 

Remotal  of  Round  Rock,  7  oabic  yards,  at  $20 |140 

Removal  of  Bush  Rock,  750  cubic  yards,  at  $20 15,000 

Removal  of  Neirs  Rock,  152  cubic  yards,  at  $20 3,040 

Removal  of  Inner  Steamboat  Rock,  60  cubic  yards,  at  $20 1, 200 

Removal  of  Outer  Steamboat  Rock,  49  cubic  yards,  at  $20 980 

Removal  of  Little  Nanbook  Rock,  200  cubic  yards,  at  $20 4, 000 

31,000  cubic  yards  excavation  to  Old  Steamboat  Wharf,  at  25  cents 7, 750 

28,300  cubic  yards  excavation  above  Old  Steamboat  Wharf,  at  25  cents 7, 075 

Building  sand  pier 200 

Coutiugencies 3,615 

Total 43,000 

The  available  low- water  depth  in  the  channel  at  the  time  of  the  sur- 
vey was  5  feet  half  way  up  the  inlet  to  the  dock^  and  1  foot  the  rest  of 
the  way.  This  project  was  approved  by  the  passage,  August  2, 1882, 
of  an  appropriation  of  $15,000  for  beginning  the  work,  with  which 
amount,  in  1883,  Bound  Bock  and  Inner  Steamboat  Bock  were  removed 
to  a  depth  of  7  feet  below  mean  low  water. 

The  estimated  amount  of  material  removed  was  817  cubic  yards,  cost- 
ing $13,000,  or  a  little  under  $16  per  cubic  yard.  No  funds  have  been 
available  for  the  present  fiscal  year.  The  amount  which,  under  the  esti- 
mate, is  required  for  the  completion  of  the  project  is  $28,000,  which  could 
be  expended  profitably  in  one  year. 

Appropriations  for  the  improvement  of  Mamaroneck  Harbor,  New 
Tork,  have  been  made  as  follows : 


Date. 


Applioation. 


Amount. 


Aagast  2,  1882. 


.  $500  00 
15,000  00 


Total. 


15.500  00 


Mamaroneck  Harbor,  New  York,  is  in  the  collection  district  of  New  York,  on  the 
north  shore  of  Long  Island  Sound^  abont  5  miles  west  of  the  Connecticnt  State  line. 
Ito  commerce  is  chiefly  of  local  importance.  The  nearest  lieht-house  is  on  Sands' 
Point,  Lonff  Island,  4  miles  south ;  the  fortifications  at  Throg^  Neck,  8  miles  south- 
west, are  the  nearest  works  of  defense. 

I  hatre  as  yet  been  anable  to  obtain  any  statement  of  the  commerce 
of  Mamaroneck  Harbor,  !N^ew  York,  during  the  past  fiscal  year. 

Money  statement 

July  1,  1884,  amount  available $301  23 

July  1,  18«6,  amount  available 301  23 


f  Ajnount  (estimated)  reonired  for  completion  of  existing  project 28, 000  00 

I    A  wnAnn  t  that  can  be  nrontablvexnended  in  fisciilvearenrliuci'jQne^.  1887     28,000 

/Google 


{Ajnount  (estimated)  reonired  for  completion  of  existini;  project 28, 000  00 
Anion nt  that  can  be  profitably  expended  in  fiscalyear  ending  June  30, 1887    28, 000  00 
Hnbmitted  in  compliance  witb  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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D  17. 

IMPROVEMENT  OF  GREENPORT  HARBOR,  NEW  YORK. 

This  harbor  is  a  roadstead  protected  on  the  north  and  west  by  the 
northern  prong  of  the  eastern  end  of  Long  Island,  on  the  south  and 
southwest  by  Shelter  Island.  It  possesses  a  good  anchorage  grouud 
exposed  only  to  storms  from  the  east  and  northeast.  Joshua's  Point,  to 
the  eastward,  formerly  protected  the  inner  part  of  the  harbor ;  but  of 
late  years  the  point  has  been  wearing  away  rapidly,  and  the  anchorage 
has  been  damaged  by  filling  in  with  sand.  In  1881  a  survey  was  ordered 
for  the  purpose  of  ascertaining  the  best  means  of  protecting  the  harbor 
artificially.  This  survey  was  made  under  the  direction  of  Major  Barlow, 
Corps  ot  Engineers,  whose  rei>ort  may  be  found  in  the  Report  of  the 
Chief  of  Engineers  for  1881,  Part  I,  page  635.  His  project,  based  on 
this  survey,  provided  for  the  construction  of  a  riprap  breakwater  about 
1,700  feet  long,  extending  from  Joshua's  Point  in  a  southeasterly  direc- 
tion. This  breakwater  was  to  be  5  feet  wide  on  toj),  with  side  8loj)es 
of  1  on  1,  and  was  to  rise  3  feet  above  mean  high  water.  It  wa«  to 
contain  about  23,000  tons  of  stone,  and  its  estimated  cost  was  $46,000. 
At  the  close  of  the  last  fiscal  year  805  linear  feet  of  the  breakwater  had 
been  built,  the  outer  end  lying  in  3  feet  water.  During  the  past  year 
this  work  has  been  continued  under  the  appropriation  of  $10,000,  wade 
by  act  of  July  5, 1884.  Proposal  for  extending  the  breakwater  were 
called  for  and  bids  were  opened  September  22, 1884,  of  which  the  fol- 
lowing is  an  abstract: 


No. 


Names  and  addresaes  of  biddera. 


James  Scully,  Groton,  Conn 

Francis  H.  Smith,  New  York,  N.  Y 

Charles  H.  Edwards.  Boston.  Mass 

Alexander  J.  Howell,  New  York,  N.  Y 

i  William  H.  Northrop,  Gales's  Ferry,  Conn. 

<  John  T.  Tank,  Providence,  R.  I 

(  Benjamin  Stark,  Jr.,  N«w  London,  Conn 

Channcy  D.  Allen,  Westfield,  Mabs 

John  Beattie,  Leetes  Island,  Conn 


Price  per 
ton. 

Cost  of 
7.000  toM. 

$1  30 
1  44 

1  3« 

2  21 

18.  If 
15, 4» 

\   '« 

11.486 

J 

1  64 
1  52 

11. 4» 
10, «« 

The  lowest  responsible  bidder  was  Charles  H,  Edwards,  of  Boston, 
Mass.,  and  a  contract  was  entered  into  with  him  dated  October  10, 18Si 
Work  under  this  contract  was  begun  in  November,  1884,  and  was  clos^ 
in  February,  1885,  6,387  tons  of  riprap  having  been  placed  in  the  work, 
increasing  its  length  428  linear  feet,  making  its  total  length  1,233  feet, 
which  carried  its  outer  end  into  water  lOJ  feet  deep.  The  estimated 
cost  of  the  completion  of  the  work  is  $26,000,  which  could  be  expeuded 
profitably  in  one  year. 

Appropriations  for  the  improvement  of  Greenport  Harbor,  Kew  York, 
have  been  made  as  follows,  viz  : 


March  3, 1881.. 
Angnst  2,  1882. 
Jnly  5,1884... 


Total. 


Date. 


*  Allotment  ftrom  general  appropriation  for  surreys. 

Digitized  by  VjOOQ IC 


« 

liii:;l 

%?:■::  :^:V.:rr;';;.  •■ 

%|;v:  ;::;•>»;.,.. 

%;'I-\'^    ■ 

Q      ,                     lt'^^:<':;:: 

^                   ,                                                              li.:-:-^?^- 

O 

^ 

V) 

^ 

o 

o 

^ 

-J                                                            Cj                                           1 

.^^yotO'Vx./k^M/* : 

... 

H  Exi  Dt2  v2  49 1 

>  Digitized  by 


Google 


APPENDIX  D REPORT  OP  LIEUT.-COL.  MCFARLAIND.    666 

Greenport,  aituatttd  on  Shelter  Island  Sound,  near  the  eaot  end  of  Lon^  Island,  is  a 
port  of  delivery  in  the  collection  district  of  Sag  Harbor.  The  nearest  light-house  is 
on  Long  Beach  Point,  3  miles  to  the  eastward.  The  nearest  work  of  defense  is  Fort 
Trumbull,  New  London  Harbor,  Connecticut,  by  a  straight  line  21  miles  distant. 

I  have  as  yet  been  unable  to  obtain  any  statement  of  the  amount  of 
commerce  at  Greenport,  N.  Y.,  during  the  past  fiscal  year. 

Money  statement 

July  1, 1884,  amount  available $819  27 

Amount  appropriated  by  act  approved  July  5, 1884 10, 000  00 

10,819  27 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 10,51fl  49 

July  1,  1885,  araonnt  available 300  78 

{Amount  (estimated)  required  for  completion  of  existing  project 26, 000  09 
Amount  that  can  be  profitably  expended  in  fiscal  year  eudinff  Ju  ne  30, 1887    26, 000  00 
Submitted  in  compliance  with  requiremente  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


D  i8. 

IMPROVEMENT  OF  PORT  JEFFERSON  HARBOR,  NEW  YORK. 

This  harbor  is  a  large  land-locked  bay,  about  60  miles  east  of  New 
York,  on  the  north  side  of  Long  Island,  nearly  opposite  Bridgeport, 
Conn.,  with  about  16  feet  depth  of  water  in  it,  and  opening  into  Liong 
Island  Sound  through  a  narrow  inlet,  which  was  originally  nearly  closed 
by  a  sand-bar,  with  about  3  feet  of  water  over  it.  A  history  of  this 
harbor  may  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1879,  page  359.  A  survey  of  it  was  made  in  1853,  but  nothing  was 
done  till  1871,  when  a  project  for  its  improvement  was  submitted  by 
Liieut.  Col.  G.  K.  Warren,  which  provided  for  building  a  cat-stone  ma- 
sonry breakwater  on  the  east  side  of  the  entrance  and  for  dredging  a 
channel  through  the  inlet  200  feet  wide  and  7  feet  deep  at  low  water. 
The  estimated  cost  of  this  work  was  $165,125.  The  first  appropriation 
for  it  was  made  in  1871,  with  which  a  riprap  jetty,  in  place  of  the  cut- 
stone  breakwater,  was  begun  on  the  east  side  of  the  harbor.  In  1875 
the  building  of  a  similar  jetty  was  begun  on  the  west  side  of  the  en- 
trance under  a  modification  of  the  project  proposed  by  Major  Barlow. 
In  1877  the  project  was  further  modified  by  increasing  the  proposed 
depth  between  the  jetties  to  8  feet  at  low  water  and  reducing  the  pro- 
posed width  to  100  feet  instead  of  200  feet.  Since  that  date  the  jetties 
have  both  been  extended  and  the  channel  between  them  dredged  to  a 
depth  of  8  feet  at  low  water  over  the  proposed  width  of  100  feet.  When 
work  closed  in  1883  the  east  jetty  had  a  length  of  1,390  feet,  which 
carried  its  out«r  end  into  10  feet  water,  and  the  west  jetty  had  a  length 
940  feet,  which  carried  it  into  6J  feet  water.  The  last  appropriation, 
passed  August  2, 1882,  made  up  the  amount  which  had  been  estimated 
for  the  completion  of  the  project ;  but  it  is  not  at  all  certain  that  the 
work  has  yet  reached  a  permanent  condition  and  further  improvement 
may  be  needed  there.  It  will  not,  however,  suffer  injury  by  a  d«lay, 
daring  which  the  effect  of  the  jetties  upon  the  channel  may  be  further 
observed,  and  if  additional  work  be  found  necessary  a  plan  for  its  con- 
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tinaanoe  will  be  submitted.    No  appropriation  is  asked  for  at  present. 
The  following  several  amounts  have  been  appropriated  by  Congress 
for  this  work,  viz: 


Date. 

Application. 

Amount 

March  3, 1871 

Annlied  to  eaat  iettv 

$15,000 

June  10,  1872 

do 

iSooo 

MftTThS  187$ 

Annlied  to  east  and  west  Jettv 

15,009 

Aainist  14, 1876 

Anolied  to  east  iettv  and  dreasinir 

0,000 

Jane  18,  1878 

Applied  to  both  iettiea 

8^009 

KarohS.  1879 

A.nDlied  to  dredffinff       .........   .....     ..     ..... 

51090 

JnneU,  1880 

AoDlied  to  both  letliea 

3,000 

Mftiy^h  8, 1881    .... 

Annlied  to  east  lettv 

tw 

Port  Jefferson,  a  port  of  delivery  in  the  collection  district  of  New  York,  is  on  tbe 
north  shore  of  Long  Island,  about  50  miles  by  a  straight  line  east  of  New  York  Citr, 
and  nearly  opposite  Bridgeport,  Conn.  There  is  a  light-house  on  Old  Field  Pointi 
just  west  of  the  harbor  entrance.  Fort  Hale,  New  Haven  Harbor,  23  miles  distant) 
18  the  nearest  work  of  defense. 

I  have  as  yet  been  unable  to  obtain  any  statement  of  the  amount  of 
commerce  at  Port  Jefferson,  N.  Y.,  during  the  past  fiscal  year. 

Money  statement, 

July  1,1884,  amount  available $1,119  63 

July  1,  1885,  amount  expended  during  fiscal  year  exclusive  of  outstanding 
liabilities  July  1, 1884 644  57 

July  1, 1885,  amount  available 475^ 


D  19. 

IMPROVEMENT  OF  FLUSHING  BAY,  NEV^T  YORK. 

Flushing  Bay  is  situated  on  the  north  shore  of  Long  Island,  aboot 
14  miles  by  water  from  the  Battery  at  New  York.  It  is  about  a  mile 
wide  and  2  miles  long.  The  town  of  Flushing,  L.  L,  is  situated  on  the 
east  bank  of  Flushing  Creek,  about  a  quarter  of  a  mile  from  the  head  of 
the  bay.  In  1861  there  was  a  depth  of  5  feet  at  low  water  in  the  chan- 
nel leading  up  to  Flushing,  and  less  than  4  feet  in  1879.  The  bottom o>' 
the  bay  consists  chiefly  of  mud,  and  deposits  are  continually  formiDK 
there  from  the  muddy  wash  of  the  salt-meadows  through  which  the 
creek  flows.  The  first  appropriation  for  the  improvement  of  this  harbor 
was  made  March  3,  1879,  within  two  months  after  a.  survey  and  a  t^ 
port  upon  it  had  been  made.  The  project  recommended  in  the  report 
provided  for  the  formation  of  a  tidal  basin  by  the  construction  of  dike* 
which,  by  its  filling  and  emptying  through  one  channel,  would  maintain 
a  channel  depth  of  6  feet  at  mean  low  water,  and  possibly  more,  after 
once  being  dredged. 

The  estimated  cost  of  carrying  out  this  project  was  as  follows  : 

Constructing  4,400  linear  feet  of  pile  dike,  at|10  per  linear  foot $44,  Ot^ 

Constructing  7,800  linear  feet  of  pile  dike,  at  19  per  linear  foot 70,:>* 

Constructing  900  linear  feet  of  pile  dike,  at  |7.50  per  linear  foot 6,T5* 

Constructing  3,600  linear  feet  of  single  piling,  at  S3  70  per  linear  foot 13,3Jf 

For  83,000  cubic  yards  dredging,  at  20  cents  per  cubic  yard 16,«*' 

Contingencies 35, 6?^ 

173,5* 
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Work  under  this  project  was  began  in  1880,  and  a  length  of  3,057 
linear  feet  of  the  pile  dike  on  the  west  side  of  the  channel,  leading  up  to 
the  head  of  the  bay,  was  completed  by  the  close  of  the  fiscal  year.  Under 
the  appropriation  of  the  succeeding  year  a  channel  about  6,000  feet  long 
and  65  feet  wide  was  dredged  from  the  6-foot  low- water  curve  in  the  bay, 
through  the  mud  flat  which  forms  its  bottom,  to  the  corresponding  depth 
in  the  creek.  But  little  benefit  from  the  diking  can  be  anticipated  until 
the  whole  of  it  shall  be  completed,  but  for  the  benefit  of  commerce  it 
has  been  necessary  to  keep  the  channel  open  by  dredging,  and  no  ad- 
ditional diking  has  therefore  been  done ;  $60,000  have  l^en  appropriated 
for  this  project. 

During  the  fiscal  year  operations  have  been  confined  to  dredging. 
Under  date  of  November  12,  1884,  proposals  were  opened  for  dredging, 
of  which  the  following  is  an  abstract : 

Abstract  of  bids  for  improving  Flushing  Bay,  New  York^  opened  at  ihs  United  States  Engi- 
neer Office,  Armif  Building.  New  York.  November  12.  18b4,  at  12  m.,  vtMer  advertisement 
of  October  9,  lb84.  ^^ 


Ka 


Karnes  and  addreases  of  biddora. 


P.  Sanford  Boas,  Jeraey  City,  N.  J 

Richard  Parrott,  Nawbnrg,  N.  Y 

A  tlantio  Dredging  Company,  BraoUyn,  N.  Y 

Thomas  H.  Benton,  Elizabeth,  K.J 

Morris  &,  earnings  Dredging  Comiwuy,  Kew  York,  K.  Y 

ElUah  Bralnard,  Kew  York,  K.  Y\ 

Henry  Ihi  Bois'  Sons,  Kew  Xork,  K.  Y 


Price 

per  cubic ! 

yard. 


Cents. 

19 
38 


80 

17A 


Cost  of 

[),000  cubic 

yards. 


$4,180 
4,800 
3,800 
7,800 
7,600 

7,aoo 

8,580 


H.  Da  Bois'  Sons,  of  New  York,  being  the  lowest  responsible  bidders, 
a  contract  was  entered  into  with  them  November  24,  1884. 

Work  commenced  in  April,  1885,  and  continued  antil  June,  1885,  when 
the  funds  were  exhausted.  During  this  time  44,633  cubic  yards  of  mud 
were  excavated  from  the  channel  leadin&:  from  the  bay  up  to  the  dike, 
and  from  the  upper  branches  of  the  channel  at  the  head  of  the  dike.  At 
the  completion  of  the  dredging  the  channel  had  a  depth  of  6  feet  at 
mean  low  water,  and  a  width  of  about  100  feet.  The  filling  in  of  the 
dredged  channels  is  very  rapid,  and  unless  the  proposed  system  of  diking 
is  carried  out  dredging  will  have  to  be  resorted  to  every  year. 
|k  Thirty-five  thousand  dollars  is  asked  for  to  continue  the  diking  and 
dredging  next  year. 

Appropriations  for  the  improvement  of  Flushing  Bay,  New  York, 
have  been  made  as  follows : 


Date. 

Application. 

Amount. 

March  3.1870 

Constrnction  of  dike. 
I>redging 

$20,000 

June  14,1880 

15,000 

March  3,  1881 

10,000 

AaeaAt2,  1882 

do 

5,000 

Julys,  1884 

do         

10.000 

Total 

60,000 

Flashing  Bay  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry.  Nearest  liffht-house.  North  Brother  Island.  Nearest  defensive  work,  Fort 
Schnyler,  New  York  Harbor. 
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COMMERCIAL  STATISTICS. 

No  statement  of  the  commerce  of  Flashing  Bay  has  been  obtained  for 
the  fiscal  year  ending  June  30, 18S5,  bat  a  statement  for  the  last  fiscal 
year  may  be  foand  in  the  Annaal  Report  of  the  Chief  of  Engineers  for 
1884,  Part  I,  page  726. 

Money  statement 

July  1, 1884,  amount  available |8  63 

Amount  appropriated  by  act  approved  July  5, 1884 10, 000  00 

10,008  63 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 9,30i)6l 

July  1,  1885,  amount  available 699  02 

(Amount  (estimated)  required  for  completion  of  existing  project 113, 500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887    35, 000  00  • 
Submitled  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


D  20. 

IMPROVEMENT  OF  NEWTOWN  CREEK,  NEW  YORK. 

Newtown  Creek  is  a  slaggish  stream,  about  4  miles  long,  ranniog 
through  the  eastern  part  of  Brooklyn  and  emptying  into  the  East  Elver 
opposite  Thirty-fourth  street,  New  York. 

In  1857  it  had  a  depth  of  about  17  feet,  which  had  decreased  ;n  1880 
to  about  12 J  feet  at  low  water  from  its  mouth  up  to  the  Vernon  Avenue 
Bridge,  a  distance  of  1,100  feet,  its  width  for  this  distance  being  about 
240  feet.  Thence  it  gradually  decreased  in  width  and  depth  until,  at 
the  head  of  navigation,  where  Metropolitan  Avenue  crosses  it,  there 
was  a  low- water  depth  of  about  4  feet  and  a  width  of  about  100  feet.  A 
survey  of  this  creek  with  a  view  to  its  improvement  was  ordered  by  act 
of  Congress  approved  March  3, 1879,  and  was  made  under  General  New- 
ton's direction,  and  reported  upon  by  him  January  31. 1880.  The  project 
which  he  presented  provided  for  dredging  a  channel  from  the  mouth  of 
the  creek  to  Vernon  Avenue  Bridge,  200  feet  wide  and  from  18  to  21 
feet  deep  at  low  water,  requiring  the  removal  of  146,000  cubic  yards  of 
material,  chiefly  mud,  and  the  cost  was  estimated  at  ^36,260.  Work 
under  this  project  was  begun  in  1880,  but  by  reason  of  increased  cost 
of  dredging  it  was  found  necessary  to  increase  the  estimate  to  $44,050. 

At  the  beginning  of  this  fiscal  year  the  channel  below  Vernon  Ave- 
nue Bridge  had  a  width  varying  from  75  feet  at  the  bridge  to  160  feet 
at  the  mouth  of  the  creek,  with  a  uniform  depth  of  18  feet.  On  page 
726,  Part  I,  of  the  Report  of  *he  Chief  of  Engineers  for  1884,  there  is  an 
evident  clerical  error  regarding  the  length  and  width  of  this  channel, 
which  is  here  corrected.  Under  act  of  Congress  passed  August  2, 1882, 
another  survey  of  Newtown  Creek  was  made  under  direction  of  Major 
Gillespie,  who  reported  upon  it  under  date  of  December  26,  1883,  and 
presented  a  project  which  provided  for  carrying  the  improvement  from 
the  Vernon  Avenue  Bridge  up  to  the  head  of  navigation  in  both 
branches  of  the  creek.  The  estimated  cost  for  executing  this  project 
was  as  follows : 

To  excavate  a  ckannel  18  feet  deep  and  175  feet  wide,  from  Vernon  Avenue 
Bridge  to  the  Central  Oil  Works,  143,500  cubic  yards  excavation,  at  30  cents.  $43, 050 

Thence   15  feet  deep  and  from  125  to  150  feet  wide  to  Queens  County  Oil .    ^ 
Works,  101,600  cubic  yards  excavation,  at  35  cents 35, 5w 
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Thence  12  feet  deep  and  from  125  to  150  feet  wide  to  Nichols  Chemical  WorkSi 

52,600  cubic  yards  excavation,  at  40  cents $21,040 

Thence  10  feet  deep  and  f^om  100  to  125  feet  wide  to  the  heads  of  navigation 

on  both  branches,  231,600  cabic  ^  ards  excavation,  at  40  cents 92, 640 

Contingencies 19,229 

Total 211,519 

To  which  must  be  added  the  revised  estimate  for  work  below  Vernon  A veaae 

Bridge,  before  given 44,050 

Total  estimated  cost  of  improving  Newtown  Creek 255, 569 

Of  which  amonnt  $45,000  have  been  appropriated. 

During  the  past  year  a  part  of  the  appropriation  of  July  5,  1884,  has 
been  applied  to  widening  the  channels  at  the  head  of  navigation  and  to 
deepening  them  to  10  feet.  Under  date  of  October  10, 1884,  proposals 
for  this  work  were  invited. 

Abstract  of  hida  for  improving  Neiotown  Creek,  New  York  (dredging  40,000  cubic  yards) ^ 
opened  at  the  United  States  Engineer  Offloe,  Army  Building,  New  York,  November  12, 1884, 
at  12  m,f  under  advertisement  of  October  10«  1884. 


No.  i  Naxn©8  and  addresses  of  bidders.  '  J^^  P^ 


Amonnt 


I 

1  j  Atlantic  Dredging  Company,  Brooklyn,  N.  Y 

2  ThomasH.  Benton,  Blizabeth,  X.J 

3  I  Morris  Sc  Cumlngs  Dredging  Company,  New  York,  N.  Y . 
4^  BiyahBrainard,  New  York.  N.Y 

5  Frank  Pldgeon,  New  York,  N.Y 

6  Henry  Dn  Bois' Sons,  New  York,  N.Y 


OenU. 
23i 


$9,400 
■-»  i  11,200 
42  I  16, 800 
281  0,560 

27A       n,ieo 

29|    I        11,900 


The  Atlantic  Dredging  Company,  of  New  York,  was  the  lowest  respon- 
sible bidder,  and  a  contract  with  it  was  made  November  26, 1884.  Work 
under  this  contract  was  begun  in  April,  1885,  and  was  closed  June  23, 
1S86,  during  which  time  5]„468  cubic  yards  of  mud  were  excavated, 
and  channels  50  to  100  feet  wide  were  dredged  from  Covert's  Dock, 
just  below  the  forks  of  the  creek,  to  the  crossing  of  Metropolitan  avenue 
on  both  branches.  At  the  head  of  navigation  the  banks  are  low  and  com- 
posed of  soft  slimy  mud,  which  runs  into  the  channel  immediately  after 
dredging,  so  that,  until  some  system  of  protecting  the  channels  by  sheet- 
piling  or  docking  the  banks  is  adopted,  there  will  be  little  use  in  dredg- 
ing above  the  Penny  Bridge.  Owing  to  there  being  no  natural  fall  to 
the  creek,  and  to  its  being  the  recaptacle  for  all  the  refuse  from  the 
factories,  refineries,  and  slaughter-houses  of  the  east  of  Brooklyn,  con- 
stant deposits  are  forming  in  it,  which  will  necessitate  annual  dredging, 
probably  even  after  the  project  has  been  completed. 

The  funds  now  available  will  be  applied  to  the  removal  of  a  shoal  on 
which  the  depth  now  is  but  15  feet,  and  to  other  improvements  below 
Vernon  Avenue  Bridge. 

A  part  of  the  next  appropriation  should  be  applied  to  straightening 
the  channel  just  above  and  below  the  Penny  Bridge,  through  which  it 
is  nearly  impossible  to  tow  a  boat  without  hitting  the  abutment  or  draw- 
pier. 

.  The  commerce  of  the  creek  is  so  large,  thousands  of  vessels  passing 
the  Vernon  Avenue  Draw  annually,  that  the  proposed  improvement 
should  be  pushed  for  3  miles  up  from  the  mouth  as  rapidly  as  possible, 
and  $100,000  can  be  well  applied  there  during  the  next  fiscal  year. 
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Appropriations  for  the  improvement  of  l^ewtown  Greek,  New  York, 
have  been  made  as  follows: 


Date. 

Applioation. 

Amount 

Act  of  Jane  14,  1880 

Applied  beloTT  Vernon  Avenoe  Bridge 

$10,000 

Act  of  AasoBt  2,  1882 

do 

15,000 

Aotof Julys,  1884 ... 

Part  applied  above  Vernon  Avenue  Bridge 

20,000 

Total 

45.000 

Newtown  Creek  is  id  the  collection  district  of  New  York.  Nearest  liffht-hoose  on 
BlaokwelFs Island,  and  the  nearest  work  of  defense  Fort  Colambas,  New  York  Harbor. 

COMMBBOIAL  STATISTICS. 

No  statement  of  the  commerce  of  Newtown  Greek  has  been  received 
for  the  fiscal  year  ending  June  30,  1885,  but  a  complete  statement  may 
be  found  in  the  Annual  Report  of  the  Ghief  of  Engineers  for  1884,  Part 
I,  page  727. 

Money  statement. 

Jnly  1,  1884,  amount  available <946  87 

Amonnt  appropriated  by  act  approved  Jnly  5,  1884 20,000  OO 

20,946  87 
Jnly  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 |8,486  95 

July  1,  1885,  outstanding  liabilities 5,039  96 

13,526  91 

July  1,  1885,  amount  available. 7,419  96 

r  Amount  (estimated)  required  for  completion  of  existing  project 210, 569  00 

J  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  100, 000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


D  az« 

IMPROVEMENT  OF  BUTTERMILK  CHANNEL,  NEW  YORK. 

This  channel  lies  in  front  of  the  city  of  Brooklyn,  between  Long  Island 
and  Governor's  Island,  in  ITew  York  Harbor.  It  is  obstructed  at  its 
junction  with  the  East  Eiver  by  a  large  shoal  with  a  minimum  depth 
of  water  upon  it  of  9J  feet  at  mean  low  water,  which  lies  directly  in  the 
track  of  navigation  and  so  near  the  wharves  as  to  make  it  unsafe  to  at- 
tempt to  handle  large  vessels  in  the  intermediate  space.  A  survey,  with 
a  view  to  the  improvement  of  this  shoal,  was  made  in  1872,  and  theprqi- 
ect  for  its  improvement,  adopted  in  1880,  provided  for  the  removal 
down  to  26  feet  below  mean  low  water  of  such  parts  of  the  shoal  as  came 
within  860  feet  of  the  wharves. 

The  estimated  cost  of  this  work  was  as  follows :  670,000  cubic  yards 
of  excavation,  $140,000,  which  is  at  the  rate  of  about  23  cents  per  cubic 
yard,  with  12  per  cent,  for  contingencies.  Under  the  appropriations 
made  the  work  of  dredging  was  begun  and  has  been  carried  on  up  to 
the  present  year,  but,  owing  to  the  distance  between  the  place  of  exca- 
vation and  the  place  where  the  dredged  material  had  to  be  dumped,  the 
price  bid  for  the  work  was  more  than  50  per  cent,  greater  than  was 
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anticipated,  and  the  estimated  cost  of  the  improvement  has  been  in- 
creased, therefore,  to  $210,000,  of  which  $190,000  have  been  appropriated. 
With  this  money  the  channel  has  been  widened  for  the  full  width  pro- 
posed, and  deepened  in  some  places  to  24  feet,  but  in  most  parts  to  26 
feet.  The  work  done  includes  the  crest  of  the  shoal,  and  outside  of 
the  lines  of  dredging  there  is  a  depth  of  not  less  than  17  feet  of  water. 
During  the  past  fiscal  year  operations  have  been  confined  to  deepening 
parts  of  this  channel  where  the  low- water  depth  was  less  than  26  feet 
Under  the  appropriation  of  $10,000  made  by  act  of  Congress  approved 
July  5, 1884,  proposals  for  dredging  were  called  for,  and  bids  were 
opened  September  16,  1884.  The  following  is  ah  abstract  of  the  bids 
received : 

Abatraoi  of  proposaU  for  dredging  shoal  in  Buttermilk  Channelt  New  York,  opened  Sep- 
tember 16,  1884. 


KOl 

Kamea  and  addreasea  of  bidders. 

Price  per 
cabio  yard. 

I 

• 
Henrr  Da  Boia*  Sona  New  York.  N.Y 

83 

2 

Moma  &  Caminga  Dredging  CompaD.v,  Kew  York,  K.Y 

43 

Henry  Da  Bois'  Sons,  being  the  lowest  responsible  bidders,  a  contract 
with  them  was  entered  into  September  23,  1884. 

Work  was  begun  October  1  and  closed  November  3, 1884,  during 
which  time  30,097  cubic  yards  of  material  had  been  removed  from  the 
channel.  No  survey  has  been  made  since  the  dredging  was  completed, 
so  that  it  cannot  be  definitely  stated  whether  a  depth  of  26  feet  has  been 
gained  over  it  or  not.  Twenty  thousand  dollars  are  still  needed  to  com- 
plete the  work  under  the  original  project ;  but  it  is  evident  that  the 
channel  is  not  yet  wide  enough,  and  that  it  should  be  made  at  least  300 
feet  wider,  unless,  indeed,  it  is  decided  to  remove  the  whole  shoal,  which 
is  estimated  to  cost  $150,000. 

To  determine  the  exact  cost  of  widening  the  channel  300  feet  a  sur- 
vey must  be  made  ]  but  in  order  to  begin  the  further  widening  it  is 
recommended  that  $50,000  be  appropriated. 

Appropriations  for  the  improvement  of  Buttermilk  Channel,  New 
York,  have  been  made  as  follows,  viz  : 


Date. 


Application. 


Amount. 


June  14,1880.. 
Karch  8, 1881  . 
Angaat  2, 1882 
July  6,1884... 


Dredging. 

.-..do 

....do 

....do 


Total. 


160,000 
60,000 
60,000 
10,000 


190,000 


This  work  is  in  the  coUeotion  district  of  New  York.    The  nearest  port  of  entry  is 
New  York  City. 

COMMEBOIAL  STATISTICS. 


No  Statement  of  the  commerce  of  Buttermilk  Channel  has  been  re 
ceived  for  the  fiscal  year  ending  June  30, 1885. 

A  statement  of  the  commerce  up  to  June,  1884,  may  be  found  in  the 
Annual  Eeport  of  the  Chief  of  Engineers  for  1884,  Part  I,  page  703. 
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Money  statement. 

July  1,  amoant  available $658  11 

Amount  appropriated  by  act  approved  Jnly  5,  1884 10,000  00 

«5nS  

7:Z  ^  10,658  11 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  ontstanding 

liabilities  Jnly  1,  1884 10,333  14 

July  1, 18H5,  amount  available 324  97 

Amount  (estimated)  required  for  completion  of  existing  project 20,000  00 

^  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    20, 000  00 
\  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


I 


D  22. 

IMPROVEMENT  OF  GOWANUS  BAY,  NEW  YORK. 

Gowanus  Bay,  which  is  a  part  of  New  York  Harbbr,  lies  at  the  moutli 
of  Gowanus  Creek,  on  the  southwestern  side  of  the  city  of  Brooklyn 
The  depth  of  water  in  the  channel  of  Gowanus  Bay  and  Creek  was  orig 
inally  only  from  7  to  12  feet  at  mean  low  water,  which  was  wholly  in- 
sufficient for  the  wants  of  vessels  employed  in  the  commerce  of  the  dis- 
trict. A  survey  of  it  was  made  in  1880,  and  a  project  for  its  improve- 
ment was  submitted  in  January,  1881. 

This  was,  briefly,  to  dredge  a  channel  between  the  pier  lines  established 
by  the  State  commissioners  from  the  bay  up  the  creek  to  HamiltoB 
Avenue  Bridge  18  feet  deep  at  mean  low  water,  with  a  width  of  200fe«t. 
except  for  the  last  few  hundred  feet  near  the  bridge,  in  which  part  tbe 
width  was  to  be  gradually  reduced  from  200  feet  to  100  feet.  Thetolal 
length  of  the  proposed  channel  was  about  9,000  feet.  The  estimate  for 
the  improvement  was : 

530,000  cubic  yards  of  dredging,  at  30  cents  per  cubic  yard $159, 0(^' 

Contingencies 23,^ 

Total 182,8Bi 

Owing,  however,  to  tbe  location  of  these  pier  lines,  laid  down  by  * 
special  commission  appointed  by  the  legislature  of  the  State  of  Nev 
York  in  1875,  the  proposed  channel  was  not  the  natural  channel  throogli 
the  bay,  which  ran  across  private  property  bordering  on  the  Erie  Ba«»- 
and  the  natural  channel  could  not  be  improved  without  the  consent  rf 
the  property -o w  ners.  These  owners,  however,  Messrs.  Beard  and  Robin- 
son, agreed,  should  the  old  channel  be  maintained,  to  relinquish  for  al^ 
time  their  right  to  build  out  into  it,  and  the  Maritime  Association  of  Ne* 
York  at  the  same  time  petitioned  that  the  old  channel  should  be  kept  ope& 
As  improving  this  channel  alone  would  not,  however,  help  the  wharve* 
on  the  opposite  or  southerly  side  of  the  creek,  General  Newton  recom 
mended  that  the  natural  channel  should  be  dredged  from  the  Hamiltoc 
Avenue  Bridge  down  to  the  southwest  corner  of  the  Erie  Basin,  and  tbai 
from  that  point  two  channels  should  be  dredged,  one  running  norther!) 
along  the  west  side  of  the  Erie  Basin  to  deep  water  near  Bed  Hook,  ao^ 
the  othej*  running  southerly  along  the  wharves  on  the  south  sideoftb< 
bay. 

Both  of  these  channels  were  to  be  200  feet  wide  and  18  feet  deep  f^ 
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nean  low  water.    This  project  requires  for  its  execation  alarger  amount 
Df  work  than  the  original  scheme  called  for,  namely : 

rbe  excavation  of  5d3,5:)0  cabic  yards  of  material,  which,  at  30  cents  per 

cnbic  yard,  wonlcf  coHt $175, 059  00 

CoDtiDisencieB,  10  per  cent 17, 505  90 

Total 192,564  90 

As  the  improvement  of  the  channel  along  the  Brie  Basin  on  the  north 
side  made  it  necessary  to  procure  the  right  of  way  across  private  prop- 
erty, legal  measures  had  to  be  taken, which  were  not  completed  satisfac- 
toril3'  until  May,  188*3,  and  no  work  was  therefore  done  upon  the  north 
branch  until  the  fiscal  year  ending  June  30, 1884.  Work,  however,  was 
bejrun  in  1881  on  parts  of  the  channel  which  lay  outside  of  the  pier  lines, 
and  was  continued  until  the  decision  of  May  23, 1883,  was  received,  since 
which  time  it  has  been  carried  on  in  all  three  branches  of  the  channel. 
Under  the  appropriation  of  $5,000  made  by  act  of  Congress  approved 
July  5,  1884,  work  has  been  confined  to  widening  the  channel  already 
dredged. 

Proposals  for  this,  called  for  by  advertisement,  were  opened  October 
16, 1884.    The  following  is  an  abstract  of  the  bids  received : 

Ahairact  of  bids  for  improving  Gowanua  Bay,  New  York  {dredging  20,000  cubic  yards), 
opened  at  the  United  States  Engineer  Office,  Army  Building^  New  York,  October  16,  18S4, 
at  12  m.,  under  advertisement  of  September  27,  ItiSA. 


Xo.  Names  and  addroMM  of  bidders. 


1  Davids  Arnott,  Brooklyn.  N.  T 

2  i  Elijah  B  ainard,  New  York,  N.  T 

3  Morris  &,  Cumines  DredgiDf;  Companv,  New  York,  N.  Y 

4  "onry  Da  Boia' Sons,  New  York,  N.  Y 


Kate  per 
cubic 
yard. 


OenU. 
20 


Amount 


$4,000 
4.300 
4.600 
19^    I  3.980 


214      !  4. 300 

23        I  4. 600 


Hd  ..  Du  Bois'  Sons  being  the  lowest  responsible  bidders,  a  contract 
was  entered  into  with  tliem  October  21,  1884. 

Work  under  this  contract  was  begun  in  November  and  continued  to 
December  27,  1884,  duriug  which  time  22,996  cubic  yards  of  material 
were  remove<i  from  the  westerly  side  of  the  channel,  already  dredged 
from  the  gap  near  the  southwest  corner  of  the  Erie  Basin  up  to  Twenty- 
sixth  street,  Brooklyn,  a  distance  of  about  2,500  feet.  The  extra  width 
obtained  over  this  distance  was  33  feet,  and  the  depth  18  feet  at  mean 
low  water.  Since  the  beginning  of  work  under  this  project  a  channel 
18  feet  deep,  and  varying  in  width  from  200  feet  at  the  lower  end  to  50 
feet  at  the  upper  end,  has  been  dredged  from  the  18-foot  curve  in  the 
bay  along  the  west  side  of  the  Erie  Basin  and  up  Gowanus  Greek  to 
within  2,100  feet  of  Hamilton  Avenue  Bridge,  covering  a  total  distance 
of  about  6,000  feet,  and  also  a  channel  1,900  feet  long,  18  feet  deep,  and 
200  feet  wide,  beginning  at  the  18  foot  curve  on  the  southern  side  of  the 
bay  and  running  northward  along  the  line  of  the  proposed  channel  to- 
ward the  mouth  of  the  creek  and  to  within  about  2,000  feet  of  the  north- 
erly channel.  The  modified  estimate  for  this  work  is  $192,564.90,  of 
which  $65,000  have  been  appropriated.  Fifty  thousand  dollars  could 
be  profitably  expended  upon  this  improvement  during  the  coming  fiscal 
year. 

43  E 
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Appropriations  for  the  improvement  of  Gowanus  Bay,  Kew  York 
have  been  made  as  follows: 


Bate. 


Application. 


A^mouiit. 


March  30,  1881 Drexlging :  ^40,  C<<; 

August  2,  1882 do 20,  O* 

Julys,  1884 j...  do 5,  im 


Total 65,  OlH 


This  work  is  in  the  collection  district  of  New  York.  Nearest  port  of  entry.  New 
York  City.     Nearest  light-house,  Robhins  RQef. 

COMMERCIAL  STATISTICS. 

Ko  statement  of  the  commerce  of  Gowanus  Bay  and  Creek  has  been 
received  for  the  fiscal  year  ending  June  30,  1885. 

A  statement  of  the  commerce  Irom  1880  to  1884  may  be  found  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1884,  Part  I,  page  707. 

Money  sMeynent 

July  1,1884,  amount  available ^13  S7 

Amount  appropriated  by  act  approved  July  5,  1884 5, 000  u< - 


5,213  c^; 
July  1. 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1884 5,046  13 


July  1,  1885,  amount  available 167  74 

{Amount  (estimated)  required  for  the  completion  of  existing  project 127, 5(>4  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867.  * 


D  23. 
IMPROVEMENT  OF  HARLEM  RIVER,  NEW  YORK. 

Congress  by  the  second  section  of  "An  act  making  appropriation'^  for 
the  repair,  preservation,  and  completion  of  certain  public  works  on 
rivers  and  harbors,  and  for  other  purposes,"  approved  June  23,  1874, 
directed  that  the  Secretary  of  War  should  "  cause  examinations  or  sur- 
veys, or  both,  to  be  made," among  other  places,  at  "Harlem  River, from 
Randall's  Island  by  way  of  Spuyten  Duyvil  Creek  to  Hudson  River, 
New  York." 

This  survey  was,  by  direction  of  the  Chief  of  Engineers,  placed  in 
charge  of  Lieut.  Col.  (now  Brig.  Gen.)  John  Newton,  Corps  of  Engineers, 
whose  report,  dated  February  18,  1875,  w^is  published  in  House  Ex. 
Doc.  No.  75,  part  9,  second  session  Forty -second  Congress,  and  is  to  be 
found  at  page  224  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
1875,  Part  II. 

A  supplementary  report,  made  February  10,  1876,  is  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1876,  Part  I,  page  246. 
The  act  of  Congress  relating  to  rivers  and  harbors  approved  March  3, 
1881,  provided  also,  among  other  things,  for  "  completing  survey  of  Har- 
lem River  and  through  the  Harlem  Kills  to  the  East  River,  New  York." 
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The  report  upon  this  survey  was  made  by  General  Newton  under  date 
of  Cctober  8, 1881,  and  is  to  be  found  in  the  report  of  the  Chief  of  Engi- 
neers for  1882,  Part  I,  page  656. 

The  difficult  point  in  the  improvement  of  the  Harlem  River  is  the  con- 
nection of  that  river  with  the  Hudson  ;  Spuyten  Duyvil  Creek,  which 
forms  the  natural  water  connection,  being  both  narrow  and  prooked. 
General  Newton's  survey  covered  four  lines  along  which  this  connection 
might  be  made. 

(1)  By  way  of  Sherman's  Creek  to  In  wood  or  Tubby  Hook,  on  the 
Hudson. 

(2)  From  Sherman's  Creek  to  a  bend  of  Spuyten  Duyvil  Creek  near 
Johnson's  Foundry. 

(3)  By  a  cut  through  Dyckman's  Meadows  to  the  Spuyten  Duyvil. 

(4)  Through  Spuyten  Duyvil  Creek  by  way  of  Kingsbridge. 

The  estimates  of  cost  showetl  that  the  route  by  way  of  a  cut  through 
Dyckman's  Meadows  would  be  the  least  exi)ensive,  and  that  route  was 
accordingly  recommended.  The  proposed  lines  of  improvement,  as  laid 
down  by  the  engineer  in  charge  in  his  annual  report  for  1882,  are  as 
follows: 

(1)  Below  the  Harlem  or  Third  Avenue  Bridge  the  outer  pier  and  bulk- 
head lines  as  laid  down  by  the  park  department  are  adopted. 

(2)  Above  the  Third  Avenue  Bridge  to  the  entrance  of  Dyckman's 
Cut  into  the  Harlem  River  the  exterior  pier  and  bulkhead  lines*  are 
laid  down  400  feet  apart. 

(3)  The  line  following  Dyckman's  Cut  through  Dyckman's  Meadowa 
will  pass  for  a  part  of  the  way  through  solid  rock,  and  it  is  here  that 
the  principal  cost  of  the  undertaking  must  be  encountered.  This  part, 
is  to  be  made  350  feet  wide.  It  would  have  been  preferable  to  establish 
it  at  400  ft^et,  but  the  additional  amount  of  rock  excavation  was  the 
obstacle. 

(4)  The  remainder  of  the  line  to  the  Hudson  River  will  follow  as 
nearly  as  possible  the  course  of  the  Spuyten  Duyvil,  and  the  width  will 
be  400  feet. 

As  the  difference  in  the  heights  and  time  of  tides  between  the  East 
and  North  rivers  after  the  connection  is  made  between  the  Harlem  and 
the  Hudson  will  be  the  cause  of  the  currents  upon  which  reliance  is 
placed  to  keep  open  the  channel,  it  is  desirable  that  the  cross-section 
of  the  channel  be  kept  as  uniform  as  possible,  in  order  to  avoid  the 
unnecessary  resistances  to  the  flow  of  the  water  which  would  be  caused 
by  any  contraction  of  the  water-way. 

Th^  contraction  of  the  proposed  cut  through  Dyckman's  Meadows 
will  be  more  than  counterbalanced  by  the  natural  channel  through 
Spuyten  Duyvil  by  the  way  of  Kingsbridge,  which  is  left  open,  and 
the  contraction  caused  by  the  piers  and  embankments  of  the  High 
Bridge,  which  carries  the  Croton  Aqueduct  across  the  Harlem  River, 
should  be  counteracted  by  deepening  the  channels  between  the  piers  and 
abutments.  Observations  of  the  tides  affecting  these  waters  show  that 
there  is  not  a  free  exchange  of  tides  between  Harlem  River  and  Spuyten 
Duyvil  Creek,  but  that  there  is  practically  a  divide  somewhere  near 
Fordham  Bridge,  between  the  tides  flowing  from  the  Bast  River  into 
the  Harlem  River,  and  from  the  Hudson  River  into  Spuyten  Duyvil 
Creek.  Comparing  the  tides  of  the  Harlem  River  at  Fordham  Bridge 
with  those  of  the  Hudson  River  at  the  mouth  of  Spuyten  Duyvil  Creek, 
it  is  found : 

(1)  That  the  level  of  mean  high  wat«r  in  the  Hudson  is  nearly  1  foot 
(.961  foot)  lower  than  it  is  in  the  Harlem. 
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(2)  That  tbe  mean  rise  and  fall  of  the  tide  in  the  Hudson  is  2.12  feet 
less  than  it  is  in  the  Harlem. 

(3)  That  the  mean  duration  of  the  rise  of  tides  in  the  Hudson  is  36 
minutes  shorter,  the  mean  duration  of  the  fall  36  minutes  longer,  and 
the  mean  duration  of  slackwater  20  minutes  longer  than  in  the  Harlem. 

(4)  The  mean  lerel  of  the  Hudson  at  the  mouth  of  Spuyten  Duyvil 
Cret'k  is  .265  of  a  foot  lower  than  at  Ford  ham  Bridge. 

(5)  High  water  occurs  1  hour  and  34  minutes  earlier  in  the  Hudson 
than  in  the  Harlem. 

From  these  facts  it  follows  that  while  there  will  at  dififerent  times  be 
allow  towards  either  river,  the  preponderance  of  flow  will  be  towards 
the  Hudson,  and  the  scour  will  go  that  way,  so  that  if  a  cut  for  the  free 
passage  of  the  tides  be  made,  the  opening  into  the  Hudson  will  become 
the  mouth  of  the  cut. 

The  estimated  cost  of  making  the  connection  by  a  cut  through  Dyck- 
man's  Meadows,  as  given  by  General  Newton  in  his  report  for  188?,  is 
$2,100,000. 

This  estimate  does  not  provide  for  the  improvement  of  the  channel  of 
the  Harlem  lliver  between  this  proposed  cut  and  the  mouth  of  the  Har- 
lem River. 

The  estimated  cost  of  improving  this  part  of  the  river,  as  given  in 
General  Newton's  report  for  1875,  was  about  $600,000.  Total  for  the 
improvement  of  the  Harlem  River  between  the  Hudson  and  the  East 
rivers,  $2,700,000. 

Tbe  estimated  cost  of  opening  the  channel  from  the  Harlem  River  to 
the  East  River  by  way  of  the  Harlem  Kills,  making  it  300  feet  wide  and 
15  feet  deep  at  low  water,  was  abou  t  $2,200,000.  Tiiis  survey  was  ordered 
by  act  of  Congress  approved  March  3,  1881,  and  the  report  upon  it  is 
to  be  found  in  the  Aonual  Report  of  the  Chief  of  Engineers  for  J882,  Part 
I,  page  656. 

By  act  of  Congress  relating  to  river  and  harbor  improvements  ap- 
proved June  18,  1878,  there  was  appropriated  V  for  the  improvement  of 
Harlem  River,  New  York,  $300,000;  but  this  sum  is  not  to  be  available 
until  the  right  of  way  for  this  work  is  secured  to  the  United  SUUes,  free 
of  cost;"  and  by  act  approved  March  3,  1879,  there  was  appropriated 
"for  improving  Harlem  River,  New  York,  $100,000;  but  this  api»ropria- 
tion  is  made  subject  to  the  provisions  and  limitations  contained  in  the 
act  of  June  18,  1878,  relating  to  said  Harlem  River  improvement  and 
the  right  of  way  therefor." 

As  undi^r  the  restrictions  of  these  two  appropriations  no  part  of  them 
could  be  expended  towards  beginning  this  improvement  until  the»right 
of  way  was  secured  to  the  United  States  without  cost,  an  allotment-  was 
made  from  the  appropriations  for  examinations,  surveys,  and  contingen- 
cies of  rivers  and  harbors  for  the  purpose  of  making  surveys  to  ascer- 
tain whose  lands  would  be  crossed  or  touche<l  upon  by  the  proposed 
work ;  and  this  being  done,  letters  were  addressed  by  General  Newton 
to  the  various  property-holders  concerned,  asking  if  they  would  cede 
to  the  United  Sttites  the  land  needed  for  the  purposes  of  this  improve- 
ment. As  very  few  signified  their  willingness  to  do  so,  measures  were 
taken  by  persons  interested  in  the  improvement  to  have  a  bill  intro- 
duced in  the  New  York  State  legislature  to  provide  for  appointing  a 
commission  to  assess  benefits  and  damages,  and  to  condemn  such  land 
as  may  be  necessary  for  the  proposed  work. 

This  bill  having  become  a  law,  detailed  maps  and  descriptions  of  each 
piece  of  property  to  be  affected  by  the  proposed  work  were  prepared 
for  submission  to  the  supreme  court  of  the  State,  this  step  being  neces- 
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sary  before  commissioners  coald  be  appointed.  In  October,  1879,  three 
Gommissioners  were  appointed  by  the  supreme  court  for  this  purpose,  but 
they  had  not  proceeded  far  with  their  work  when  they  found  it  neces- 
sary to  apply  to  the  legislature  for  increased  powers  to  enable  them  to 
more  efficiently  discharge  their  duties.  Their  report  was  completed 
and  was  presented  to  the  supreme  court  iii  1882,  where  final  action  is  to 
be  taken.  Great  opposition  to  the  recommendations  of  the  commissioners 
has  been  made  by  some  of  the  property  owners  affected,  and  efforts  are 
being  made  to  have  the  original  act  under  which  the  assessments  are 
made  revoked  by  the  State  legislature. 

The  beginning  of  tlie  improvemeut  awaits,  as  it  has  for  the  last  seven 
years,  the  settlement  of  this  question. 

Money  statement 

July  1,  1884,  amount  available '. $400,000  00 

July  1,  1885,  amount  available 400,000  00 

(  Amount  (estimated)  required  for  completion  of  existing  project 2, 300, 000  00 

2  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
/      harbor  acts  of  1866  and  1867. 


D  24. 

IMPROVEMENT  OF  THE  HUDSON  RIVER,  NEW  YORK. 

The  only  part  of  the  Hudson  River  to  which  the  general  appropria- 
tions for  its  improvement  have  been  applied  is  the  stretch  beginning 
at  the  head  of  navigation  at  Troy,  about  6  miles  above  Albany,  and  ex- 
tending down  stream  to  New  Baltimore,  about  14  miles  below  Albany, 
the  total  being  alK)ut  20  miles.  While  there  has  nearly  always  been 
wat45r  enough  below  New  Baltimore  for  the  purpose  of  navigation,  this 
upper  section  of  the  river,  so  far  as  its  history  is  known  to  us,  has 
always  been  obstructed  by  bars  and  shoals,  due  to  tlie  existence  of 
numerous  islands  and  sloughs,  and  to  the  dispersion  of  the  river  wati^r 
over  too  great  an  area.  Since  the  latter  part  of  the  last  century  many 
efforts  have  been  made,  both  under  State  and  national  authority,  to  im- 
prove the  navigation  of  this  part  of  the  river  by  dredging  and  by  the 
construction  of  dikes  designed  to  cut  off  side  channels,  and  to  con- 
tract the  mam  water-way  to  such  an  extent  that  its  natural  scour 
would  deepen  the  channel  to  the  extent  required.  The  earliest  improve- 
ments in  this  part  of  the  river  were  made  by  the  State  of  New  York, 
and  it  was  not  until  1831,  when  the  jurisdiction  of  the  Federal  Govern- 
ment had,  by  a  judicial  decision,  been  extended  over  these  waters,  that 
the  General  Government  began  to  consider  the  question  of  the  improve- 
ment of  its  navigation.  Since  then  the  improvement  of  the  Hudson 
Eiver  has  been  conducte<l  both  by  the  State  of  New  York  and  by  the 
General  Government,  both  building  and  repairing  dikes,  and  doing  such 
dredging  as  seemed  necessary.  In  the  last  few  years,  however,  the 
dike  work  has  been  left  almost  exclusively  to  the  General  Government, 
while  the  State  has  done  the  most  of  the  dredging  required. 

Prior  to  1831,  when  the  General  Government  took  up  the  question  of 
the  improvement  of  this  part  of  the  Hudson,  the  State  work  had  been 
chiefly  restricted  to  the  constraction  of  jetties  and  to  dredging,  which 
resulted  in  no  permanent  improvement  to  the  river. 
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The  principle  of  improvement  adopted  by  the  United  States  wben  it 
took  up  this  question  was  this,  namely,  to  control  the  channels  by 
means  of  longitudinal  dikes,  intended  to  aid  in  scouring  away  the  bars 
and  shoals,  and  to  help  this  action  by  dredging.  Under  this  principle 
the  United  States  Government,  in  1835-'3d-'37,  constructed  several 
dikes  in  the  Hudson,  as  follows  : 

(1)  The  Port  Schui^er  Dike,  extending  from  Port  Schuyler,  on  the 
west  side  of  the  Hudson,  just  below  West  Troy,  down  to  Hillhouse  (or 
Glenn's)  Breakers,  and  Cuyler's  (or  Hank's)  isJands. 

(2)  The  Overslaugh  Dike,  extending  from  near  the  head  of  Bogart's 
Island,  about  2  miles  below  Albany,  on  the  west  side  of  the  river, 
down  past  Beacon  Island  toward  Van  Wie's  Point,  about  11  miles  be- 
low Albany. 

Then  followed  a  long  interval  of  time  in  which  nothing  was  done  by 
the  United  States.  But  in  1863  the  State  of  New  York  took  the  matter 
up,  and  between  that  period  and  1867,  besides  repairing  the  old  dikes,  it 
built  new  ones  as  follows : 

(1)  Cuyler's  Dike  (1865-'66),  on  the  east  side  of  the  Hudson,  within 
half  a  mile  of  Greenbush,  opposite  Albany,  extending  toward  Douw^s 
Point. 

(2)  Staat's,  or  Pixtaway  Dike  (1863-'64),  on  the  east  side,  extending 
from  the  head  of  Pixtaway  Island  down  to  Campbell's  Island. 

(3)  Castletod  Dike  (I863-'64),  on  the  east  side,  extending  down  to  the 
head  of  Upper  Schodack  Island. 

(4)  Dike  on  the  east  side,  extending  from  Upper  Schodack  Island  to 
Mull's  Plaat. 

(5)  Dike  on  the  east  side  (1863-'64)  from  Mull's  Plaat  to  MuU'a  Isl- 
and, called  Coeymans  Dike  in  General  Newton's  inspection  rei»ort  of 
August  16,  1866. 

(6)  Dike  (1866-'67)  on  the  east  side,  from  Mull's  to  Houghtailing  Isl- 
and. 

In  1864  the  General  Government  again  took  up  the  subject  of  river 
and  harbor  improvement  and  passed  a  general  appropriation  bill,  ap- 
proved June  28, 1864,  to  be  applied  to  certain  public  works  designed  for 
the  benefit  of  commerce  and  navigation,  and  out  of  this  appropriation 
the  sum  of  $33,000  was  allotted  for  the  improvement  of  the  Hudsou 
lii  ver. 

This  was  followed  by  the  act  of  June  23,  1866,  w^ich  appropriated, 
among  other  things,  for  the  improvement  of  the  fiudson  liiver  the  sum 
of  $50,000. 

In  April  of  that  year  Lieut.  Ool.,  now  Brig.  Gen.  John  Newton,  Corps 
of  Engineers,  was  placed  in  charge  of  the  Hudson  River  improvement, 
and  no  better  idea  of  the  condition  of  the  river  at  that  time,  of  the 
causes  of  its  bad  condition  and  of  the  remedies  proposed  for  its  better- 
ing, can  be  obtained  than  from  his  report  upon  it  to  the  Chief  of  Engi- 
neers, made  in  November  of  that  year,  which  is  as  follows : 

Engineer  Office,  United  States  Army, 

New  York,  November  9,  1866. 

'Denbral  :  I  have  the  honor  to  transmit  the  foUowin^f  report  and  estimates  for  the 
improvement  of  the  navigation  of  the  Hudson  River  above  and  below  Albany. 

By  letter  of  April  4  last  I  was  placed  by  the  Engineer  Department  in  charge  of 
this  improvement,  and  by  letter  of  April  11  was  directed  to  **  advise  with  the  State 
engineer  and  surveyor  of  New  York  in  relation  to  the  improvement  of  the  Hudson 
River."  On  April  16  I  opened  a  correspondence  with  the  St«te  engineer,  which  v** 
followed  by  the  transmission  to  me  of  the  reports  of  that  oflSce  upon  the  works  ex- 
ecuted by  the  State  of  New  York  and  those  in  progress  and  contemplation  under  ex- 
pected further  appropriations  from  the  State.    On  April  19,  May  16,  Jane  4,  and  Ji»y 
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24  subsequent  letters  were  written  to  the  State  engineer.  He  promised  to  meet  me 
in  New  York  in  the  first  days  of  June.  Owing  prooably  to  his  professional  engage- 
ments, I  was  disappointed  until  an  interview  was  arranged  for  the  14th  of  August,  at 
Albau}',  where  I  was  to  meet  the  commissioners  on  the  part  of  the  State  for  the  im- 
provement of  the  Hudson,  of  which  Mr.  Goodsell  is  ex  officio  a  member. 

The  interview  was  had.  and  on  the  14th  and  15th,  in  company  with  some  of  those 
gentlemen,  I  visited  the  United  States  dikes,  and  likewise  the  works  constructed  by 
tbf^  State,  lying  between  Troy  and  New  Baltimore. 

I  wrote  to  the  Department  on  the  IGth  August,  urging  the  immediate  repairs  of  the 
ITnited  States  dikes  above  and  below  Albany,  and  requested  an  assistant  to  be  de- 
tailed to  supervise  this  work. 

Bvt.  Lieut.  Col.  John  M.  Wilson,  captain,  Corps  of  Engineers,  having  reported  to 
me  on  September  6,  in  virtue  of  Special  Order  No.  442,  current  series,  Adjutant  Gen- 
eral's Office,  was  assigned  to  duty  at  Albany,  to  direct  the  necessary  operations,  for 
which  he  was  furnished  with  instructions  from  my  office. 

REPORT. 

A  special  Board  of  Engineers  was  convened  in  1834,  consisting  of  Col.  Joseph  C. 
Totten,  Lieut.  Col.  S.  Thayer,  and  Capt.  A.  Taloott,  Corps  of  Engineers,  **  to  take  into 
consideration  the  subject  ot'improvin^  the  Hudson  Rivor,  and  of  advising  a  plau  to 
overcome  the  obstructious  to  the  navigation  between  Waterford  ivad  a  point  below 
Albany,*'  to  be  designated  by  Captain  Talcott,  ••  and  to  review  two  projects  which 
had  been  suggested— one  by  a  canal  and  the  other  by  deepening  the  bed  of  the  river — 
and  to  give  its  opinion  as  to  their  relative  merit  and  practicability,  accompanied  by 
estimates  of  cost." 

I  proceed  to  extract  from  the  report  of  the  Board,  leaving  out  all  that  pertains  to 
the  canal  project,  which  was  not  indorsed,  and  confining  myself  to  important  facts 
and  principles  contained  in  this  valuable  docnment : 

*'  Skction  7.  That  it  has  been  ascertained,  from  recent  examination,  that  the  shoals 
and  bars  are  now  composed  of  a  mixture  of  sand,  gravel,  and  pebbles  above  Albany, 
and  of  sand  below  Albany.    *     •     •     • 

** Section  8.  That  the  mean  flow  and  fall  of  the  tides  of  the  river,  when  not  influ- 
enced by  freshets,  is  said  by  Mr.  Genet  to  be,  at  Troy,  1  foot ;  at  Albany,  2  feet ;  at 
New  Baltimore,  3.60  feet;  and  from  the  registers  kept  by  Mr.  Clinton  in  1831,  the 
mean  was,  at  Troy,  13^*o- inches ;  at  Albany,  2^)^  inches;  at  Castleton,  20^^  inches; 
at  New  Baltimore,  34  inches. 

'*  Section  9.  That  the  only  observations  on  the  velocity  of  the  currents  were  made 
during  the  low  stage  of  water,  they  giving  a  variable  velocity  between  Troy  and 
Albany  of  from  0.60  foot  to  2  feet  per  second,  *  »  *  and  between  New  Baltimore 
and  Albany,  of  from  0.75  to  1.70  foot  per  second. 

*^ Section  10.  And  that  from  New  Baltimore  to  Albany  the  distance  is  about  15  miles; 
from  Albany  to  Troy,  about  5^  miles;  and  from  Troy  to  Waterfojd,  4  miles  ;  making 
the  whole  distance    »     •     *     about  24i  miles. 

"Section  31  to  50,  inclusive.  The  Board  proceeds  to  lay  down  certain  principles, 
and  suggests  great  caution  in  their  application.  In  18J6  the  new  docks  of  Albany, 
which  considerably  contract  the  section  of  the  river,  were  erected.  By  the  survey  of 
Mr.  Clinton  in  1831  it  was  found  that  a  very  important  change  giving  quite  suffi- 
cient depth  in  the  channel  along  the  face  of  these  docks  by  the  contracted  current, 
had  taken  place.  The  cause  must  not  be  sought  in  the  tides  of  which  the  velocity 
on  the  surface  is  12  inches  per  second  or  a  little  more  than  6  inches  on  the  bottom,  but 
in  the  floods. 

"  But  here  the  Board  finds  itself  greatly  in  want  of  fact«,  not  having  the  exact  slope 
of  the  river  nor  the  measure  of  its  section  in  different  states  of  the  flood.  CalcuUt- 
ing,  however,  from  such  facts  as  it  can  obtain  with  approximation  to  the  truth,  the 
Board  eHtimat>es  the  velocity  of  a  flood  at  Albany  8  feet  above  lowest  water  to  be  42 
inches  at  the  bottom,  sufficient  to  bear  off  the  coarsest  gravel. 

**As  the  slope  might  vary  in  different  parts  of  the  river,  the  nature  of  the  bottom  re- 
maining the  same,  or  the  bottom  might  xary,  the  slope  remaining  the  same,  or,  finally, 
as  the  bottom  and  slope  would  both  probably  vary  in  different  reaches  of  the  river,  a 
greater  or  less  contraction  of  the  water-section  would  be  necessary. 

"The  data  involved  in  these  calculations  must  be  obtained  by  observation,  and  with 
great  care  and  accuracy.  Several  slopes  of  the  river  at  different  elevations,  the  nature 
of  the  bottoms  to  some  distance  below  their  surfaces  at  all  the  bars,  are  yet  to  be  ob- 
tained, and  are  deemed  indispensable  to  a  correct  and  safe  application  of  these  prin- 
ciples. 

^^Bars  formed  of  gravel  may  be  removed  by  the  scouring  action  of  the  flood  at  one 
point  and  transported  to  a  bar  of  sand,  when  the  contraction  has  been  calculated  for 
the  removal  of  sand  only,  and  in  this  case  a  modification  would  be  required. 
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<'  ModificatioDS  may  also  be  required  by  errors  in  the  application  of  the  principles,  so 
many  circumstances  come  into  play  variously  aiding,  neutralizing,  or  counteracting 
each  other,  that  it  is  not  in  human  calculation  to  appreciate  them  with  exactness. 

*'  Strictly  ispeaking.  the  floods  constitute  our  sole  reliance  whereby  an  improved  chan- 
nel may  be  maintained.  To  obtain  such  channel  dredges  may  be  employed.  While 
the  Board  thinks  that  2,000.000  cubic  yards  of  sand  and  gravel  might  be  safely  left 
to  the  scouring  flood  to  deposit  below  New  Baltimore  not  in  bars  or  ridges,  but,  as  it 
thinks,  in  thin  sheets,  yet  it  would  be  more  prudent  to  remove  said  d<Soris,  in  whole 
or  part,  with  the  dredge-boats,  aud  to  deposit  it  at  some  place  where  it  will  not 
be  washed  in  the  channel.  The  Board  recommends  lines  of  longitudinal  dikes  from 
Troy  to  New  Baltimore  to  contract  and  to  maintain  a  channel." 

In  1852  an  appropriation  of  $50,000  having  been  granted  for  the  improvement* of 
the  Hudson  River,  and  Major  Delatield  assigned  to  the  charge  of  the  work,  that  officer 
made  a  survey  of  the  river  from  Troy  to  New  Baltimore  and  submitted  a  report  and 
map  of  the  river  to  the  Board  of  River  and  Harbor  Improvements  in  1853. 

This  report  is  at  large,  and  goes  fully  into  the  principles  and  means  of  improving 
tidal  river  navigation.  As  the  views  of  Major  Delafield  differed  essentially  from  those 
of  the  Special  Board,  presented  in  the  former  part  of  this  report,  and  are  forcibly  and 
clearly  expressed,  they  should  find  a  place  here: 

"causes  of  obstructions  in  the  HUDSON  RIVER— -THE  EBB  TIDE,  THE  FLOOD  TIDE, 
THE  PERIODICAL  FRESHETS,  ICE,  STEAMBOAT  WAVES,  ARTIFICIAL  STRUCTURES  IX 
THE  RIVER. 

"TA«  ehh  tide,  which  is  frequently  increased  during  the  year  by  the  supply  of  wat^r 
from  the  Upper  Hudson  and  the  Mohawk  river,  whenever  it<s  power  is  concentrated 
npon  the  bottom,  upon  a  concave  bend,  or  upon  a  point,  has  sufficient  power  to  eat 
away  opposing  matter,  which  is  again  deposited  within  a  short  distance. 

**  The  flood  tide, — The  current  of  the  flood  tide  is  more  limit-ed  in  its  power,  but  has 
sufficient  force  when  concentrated  upon  a  point,  bend,  or  shoal  to  cut  it  away. 

^*  Freshets. — ^The  autumnal  and  spring  freshets  rise  several  feet,  overflowing  the  islands, 
and  fi^eqnently  the  landings  aii<l  docks  at  Albany,  aud  even  C-istleton.  With  every 
increment  of  Vise  there  is  an  increase  of  velocity.  These  freshets  have  power  unre- 
strained and  uncontrolled  to  cut  away  the  banks  and  shores  of  the  mainland  and 
islands  and  to  remove  shoals.  As  the  freshet  rises  in  height,  and  floods  the  barriers 
which  before  defined  its  course,  the  direction  or  thread  of  its  current  takes  the  short- 
est line,  and  passes  over  places  that  may  haye  been  before  in  eddy. 

''This  disturbing  cause  is  variable  iu  power;  as  it  rises  in  height  its  power  is  increased 
along' the  banks  and  decreased  at  the  bottom. 

**With  the  ebb  tide  and  the  freshets,  Miyor  Delafield  states  that  little  matter  is 
brought  from  the  Upper  Hudson  or  Mohawk  to  injure  the  river. 

^^ Ice-dams  tend  to  force  the  water  into  new  channels  and  to  collect  about  them  the 
shifting  materials  transported  by  the  currents.  They  produce  injury  only  in  shoal 
waters. 

"  Steamboat  waves. — The  velocity  of  water  produced  by  this  cause  is  greater  than  that 
by  any  other,  cutting  away  the  banks  and  drawing  the  sediment  into  the  navigable 
channel. 

**Kutining  aground  of  vessels. — A  bar  being  often  collected  around  the  vessel  which  re- 
mains after  the  vessel  is  got  afloat. 

^* Artificial  structures. — Wharves  unduly  prolonged  deflect  the  current  and  check  the 
tidal  wave.  Coxsackie,  New  Baltimore,  and  Coeymans  are  remarkable  instances  of 
this.  Jetties  and  trannverse  dams  have  also  a  tendency  to  injure  the  lower  reaches 
of  the  river,  although  they  have  sometimes  deepened  it  in  their  immediate  vicinity. 

**Lotigitudival  dikes. — Whenever  these  have  created  a  scouring,  corroding,  or  abrad- 
ing force  upon  the  bottum  or  shores,  although  they  may  deepen  the  bed  of  the  river 
in  their  immediate  vicinity,  they  cause  deposits  lower  down.  To  those  already  con- 
structed he  attributes  the  difflcnlties  in  the  neighborhood  of  Castleton. 

**Jw«/i«  Bock,  near  Van  JffVfi  Point,  encroaches  upon  the  navigable  channel. 

"The  advocates  for  removing  the  bed  of  the  river  by  the  scouring  powerof  the  freshets 
rely  upon  the  matter  being  transported  and  tiiffnsed  in  a  thin  lamina  down  a«  far  as 
Hudhon.  While  dikes  and  dams  have  deepened  the  localities  near  which  they  are 
constructed  from  Troy  to  Van  Wie's  Point,  all  the  lower  portions  to  New  Baltimore 
have  been  greatly  injured,  new  shoals  having  been  formed. 

**  The  Hudson  is  a  tidal,  and  not  solely  a  freshet,  river.  The  tidal  influence  is  exerted 
with  undiminished  effect  for  ten  months,  while  the  freshet  continues  but  two  months. 

'*The  tide  is  an  element  of  great  importance,  and  the  advent  of  the  flood  is  a  per- 
petual daily  relief  to  navigation. 

"The  tide  gives  such  a  supply  when  most  needed;  namely,  during  extreme  low  wa- 
ter in  summer. 
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''The  ooly  Bystem  in  which  reliance  can  be  placed  to  benefit  one  place  withont  doing 
injnry  at  another  is  to  give  the  necesaary  depth  by  the  steam-dredge,  the  tide  wave, 
and  by  economizing  the  supply  of  water  at  the  low  stages  by  closing  up  side  basins, 
island  chutes,  and  other  waste  openings,  taking  special  care  thereby  not  to  increase 
the  velocity  in  any  place  to  produce  a  scour,  either  on  the  shores  or  bottom,  with  the 
iresbet,  flood,  or  ebb  tide.  The  dikes  should  be  built  to  the  level  of  ordinary  high- 
water  mark.  Every  shore,  head  of  island,  or  other  place  should  be  protected  that  is 
likely  to  be  worn  away  by  the  current.  Vigonms  efforts  then  bein^  made  with  the 
dredges  to  remove  the  sand  from  the  bottom,  we  gain  a  depth  at  which  the  currents 
can  no  longer  disturb  it.  Having  by  all  these  means  done  away  with  the  cause  of  the 
evil,  we  obtain  a  navigable  channel  likely  to  remain  as  unaltered  as  a  canal  bottom, 
being  subject  to  the  same  sedimentary  deposits  and  no  other. 

''  We  mnst  study  to  give  such  a  direction  to  the  volume  of  water  ascending  and  de- 
scending as  to  draw  it  gradually  into  the  direction  of  the  low- water  channel,  and  so, 
likewise,  with  the  freshet  waters,  while  allowing  them  free  escape. 

'^  We  cannot  but  believe  that  the  freshet,  in  the  main,  will  be  drawn  into  a  uniformly 
straight  channel,  bounded  by  immovable  banks  and  deep  bottoms,  by  resorting  to  the 
system  now  recommended. 

"At  Four-Mile  Point  the  rise  of  tide  is  now  5  feet,  while  at  Albany  it  is  only  2  feet. 
There  is  no  reason  why  the  tide-wave  should  not  rise  as  high,  and  even  higher,  at 
Tn>y  than  at  Castleton,  and  be  at  its  highest  in  a  very  short  space  of  time  after  high 
water  at  the  latter  place,  instead  of,  as  at  present,  being  two  hours  later.  Shonld  our 
anticipations  be  fully  realized,  we  should  gain  about  18  inches  additional  rise  of  tide 
at  Albany. 

**  Ice-dams  and  the  grounding  of  vessels  will  not  be  likely  to  occur  with  increase  of 
depth  in  the  ch^innel  by  the  various  means  recommended  to  be  used. 

** Austin's  Rock  should  be  removed  ;  also,  a  small  rock  along  the  shore  above  Bath, 
and  a  rocky  formation  in  the  channel  a  little  above  Four-Mile  Point. 

**The  improvement  of  the  Clyde,  as  an  instance  of  signal  success  in  tidal  rivers,  is 
frequently  quoted,  but  generally  to  illustrate  some  spei-iul  operation  or  snppoi-t  a 
theory.  It  in  highly  important  to  read  the  lessons  it  teaches  aright,  and  to  appreciate 
the  real  effect  of  the  different  methods  en»ployed  in  its  improvement.  When  Snieaton 
recommended  a  dam  across  the  river  at  Marlingford,  in  despair  of  other  measures  for 
its  benefit,  the  rise  of  spring  tides  a  little  below  Glasgow  was  1  foot  9  inches,  and  the 
total  depth  at  high  water  3  feet  3  inches. 

*•  Golbome's  system  of  deepening  by  jetties  and  the  use  of  the  dre<lges  first  opened 
the  bed  of  the  river  to  the  influx  of  the  tide.  Besides  a  direct  interference  with  the 
tid;il  flow,  and  injurious  deflections  to  the  current,  causing  sharp  bends,  whirls,  and 
eddies,  which  are  inherent  defect*  in  the  system  of  improvement  by  jetties,  those  who 
applied  this  system  committed  the  grave  error  df  unduly  conrracting  the  water-way. 
An  unequal  and  superfluous  scour  was  thus  created,  and  the  ebb  at  the  outlet  of  the 
river,  weakened  in  force  and  volume  by  the  diminution  of  tidal  water  in  the  upper 
river,  was  unequal  to  the  task  of  transporting  the  debris  fairly  out  to  sea. 

^'Telford,  in  ltf06,  recommends  the  leading  or  bringing  up  a  greater  amount  of  tidal 
water.  He  condemned  the  system  of  jetties,  and  recommended  parallel  dikes.  He 
says,  *'Ifc  is  of  the  utmost  importance  to  att-end  to  the  *lovver^  part  of  the  river,''  and 
urges  dredging  there. 

**  Rennie  ( 1807)  establishes  the  system  of  parallel  dikes.  The  river  ( the  upper  part, 
principally),  so  much  contracted  by  the  system  of  jetties,  compelled  him  to  prescribe 
a  channel  too  narrow  in  parts. 

**  John  Clark  (1«24)  coincides  with  Mr.  Telford. 

**  Whidbey,  in  1824,  says  :  *'  I  have  read  allthe  reports  of  the  civil  engineers,  and  I 
have  seen  the  river  Clyde  as  low  as  Port  Glasgow,  and  I  exceedingly  regret  that  so 
much  has  been  recommended  in  the  reports  and  so  much  done  to  ruin  the  river  Clyde. 
The  object  a))pears  to  me  to  have  been  the  obtaining  of  land  from  the  river  in  prefer- 
ence to  preserving  the  latter ;  and,  if  I  may  so  term  it,  there  is  a  canal  now  being 
completed  in  the  river  *  *  •  *  by  throwing  stones  down  on  each  side  to  form  the 
canal,  and  contracting  the  width  of  the  river  to  440  feet,  when  it  used  to  be  1,400 
feet."  Again :  "  It  is  needless  for  me,  at  this  enlightened  period  of  time,  to  mention 
to  von  the  number  of  rivers  and  harbors  that  have  been  destroyed  by  embanking  and 
making  land  on  the  side  of  them."  Further  on:  "For  I  am  seriously  of  the  opinion 
that  so  much  of  the  tide  being  prevented  from  flowing  into  its  usual  receptacles 
will  be  the  cause  of  banks  and  bars  forming  even  far  below  Port  Glasgow.  *  •  • 
During  my  stay  at  that  place  I  could  not  obtain  any  account  of  the  sonndings 
about  the  entrance  of  the  Clyde,  either  of  ancient  or  modern  date,  and  therefore 
could  not  discover  if  any  alteration  in  the  depths  of  the  water  had  taken  place 
since  the  commencement  of  the  works  on  the  Clyde;  but,  judging  on  general  prin- 
ciples, I  am  afraid  that  banks  and  bars  will  grow  up  at  the  entrance  of  the 
Clyde,  •  •  •  I  beg  to  recommend  a  stop  being  put  to  all  the  proceedings  that  are 
now  going  on  in  the  Clyde,  and  if  you  could  undo  all  yon  have  done  it  would  be  a 
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good  thin*];.  There  never  ought  to  have  been  more  done  to  the  Clyde  than  paring 
away  the  pointH  and  filling  the  deep  indents  of  the  shoree,  so  as  to  have  allowed  the 
tide  to  have  flowed  along  the  land  without  interruption.  If  you  had  proceeded  in 
this  way,  making  land  in  some  places  and  taking  it  away  in  others,  you  w^ould  have 
had  no  cause  to  have  done  anything  more.  •  »  *  The  dams  at  the  bridges 
or  wiers  »  •  *  should  be  dug  down  to  the  lowest  ebb  •  •  •  and  allow  the 
tide  to  flow  above  the  town,  as  the  level  of  the  land  above  will  allow  it.  I  am  afraid 
the  river  will  soon  want  such  a  reservoir  of 'backwater/  as  I  understand  there  are 
some  shoals  that  have  lately  grown  up,  *  *  •  about  7  miles  btdow  Glasgow." 
And  Anally,  '*I  recofnmend  the  dredging  machine  to  be  used  in  lowering  these  banks 
as  they  get  up,  that  being  the  only  means  left,  together  with  what  I  have  before  pro- 
posed, f<)r  preserving  the  river  for  navigation."  Mr.  Whidbey's  denunciation  of  the 
conversion  of  the  river  into  a  narrow  canal  was  evidently  directed  against  the  height 
of  the  dikes,  which  were  constructed  t«  the  level  of  high  water  or  above,  thereby  cut- 
ting off  iMirtions  of  the  river-bed  from  the  tidal  flow. 

*•  William  Bald,  civil  engineer,  subsequently  dredged  through  the  banks  which  had 
formed  at  or  near  the  outlet  of  the  river,  as  Mr.  Whidbey  foretold,  and  estimates  their 
contents  at  1,725,000  cubic  yards. 

"As  late  as  1845  Mr.  Bald  estimates  the  yearly  deposits  in  the  harbor  of  Glasgow  at 
80,000  cubic  yai-ds,  and  at  Bowling,  lower  in  the  river,  at  70,000  cubic  yards;  and 
Mr.  Breniner,  resident  engineer,  estimates  the  yearly  outlay  for  dredging  £H,000. 

**  Mr.  Bald,  in  his  testimony,  recommended  for  the  lower  portions  of  the  river  half- 
tide  and  quarter-tide  dikes,  with  thw  object  of  directing  the  tidal  flow  without  inter- 
fering with  its  volume  or  spread.  The  dikes  in  the  upper  i)art  had  already  become 
solid  land  above  tidal  w^aters. 

*'The  examining  commissioner,  Captain  Washington,  R.  N.,  in  his  report  of  1847, 
severely  criticises  the  Clyde  trustees  for  remissness  in  attending  to  the  state  of  the 
river,  and  neglect  of  the  counsels  of  Telford  and  Whidbey.  To  thes^,  and  to  their 
interference  with  the  local  engineer  and  other  faults,  he  attributes  the  yearly  out- 
lay in  dredging  and  the  tardy  improvement  of  a  river  with  so  many  advanta<![es. 
He  condemns  the  exclusion  of  tidal  waters,  caused  by  the  numerous  encroachments  ou 
the  bed  of  the  river  by  the  mass  of  jetties  and  dikes,  by  the  shutting  up  of  one  of  the 
channels,  and  by  the  construction  of  a  weir  across  the  river  at  Glasgow,  by  which 
last  the  tide  was  excluded  from  the  higher  roaches  of  the  river,  and  the  harbor  ot 
Glasgow  and  the  lower  river  were,  according  to  the  calculation  of  one  of  the  eugi- 
neers,  deprived  of  the  scouring  effect  of  25,000,000  or  30,000,000  of  cubic  feet  of  water. 

"Mr.  John  Scott  Russell  (1845)  gives  interesting  results  concerning  the  progn^ssof 
the  tidal  wave.  Rectangular  channels  are  the  best.  Channels  of  the  same  depth  and 
area,  with  sloping  sides,  diminished  the  velocity  one-half.  When  the  tidal  wave,  af- 
ter passing  from  deep  water,  encounters  a  shoal,  it  instantly  takes  up  the  velocity  due 
to  the  height  on  the  shoal,  without  acceleration  from  its  previous  velocity  ;  and  the 
converse  of  this  proposition  is  equally  true. 

**  The  effect  of  shoals  is  t<»  keep  back  the  commencement  of  the  flood  much  more  than 
the  time  of  high  water;  the  duration  of  the  flood  is  diminished,  while  that  of  the  ebb 
is  increase'!.  The  velocity  of  the  flood  current  is  increased,  while  that  of  the  ebb  is 
diminished;  and,  in  consequence,  there  is  a  much  greater  tendency  to  carry  up  ob- 
structions by  the  flood  than  there  is  to  scour  by  the  ebb.  Projecting  points  diminish 
the  volume  but  not  the  velocity  of  the  tidal  wave. 

'*  In  1859  the  principles  as  laid  down  by  the  engineers,  and  so  clearly  brought  out  by 
the  investigations  of  the  commissioners,  were  being  actively  applied  to  the  Clyde. 
The  capacity  for  tidal  waters  was  being  enlarged,  the  bends  of  the  channel  were  be- 
ing ma<le  gentle,  flowing  into  each  other  with  easy  curves,  and  the  width  was  in- 
creased gradually  from  Glasgow  downwards.  In  addition,  half-tide  jetties  were 
placed  in  the  lower  parts  of  the  river  to  lead  and  give  the  proper  direction  to  the  tidal 
flow. 

"  WORKS  THAT  HAVE  ALREADY  BEEN  EXECUTED  FOR  THE  IMPROVEMENT  OF  THE  HUD- 
SON RIVER. 

"From  1797  to  1819. — The  legislature  of  New  York  appointed  commissioners  andma<i« 
liberal  appropriations  Under  the  direction  of  these  gentlemen,  jetties  and  dams  were 
constructed  which  resulted  in  transferring  deposits  from  one  place  to  another,  and  to 
disintegrate  and  carry  away  valuable  pieces  of  land  opposite  the  dams,  which  formed 
new  Islands  that  proved  a  great  disadvantage  to  navigation  without  improviiig  it- 
The  sum  c-xpended  between  Waterford  and  New  Baltimore,  during  this  period,  w*s 
$185,708.40. 

**From  1818  to  1833  inclusive. — Mr.  Genet  made  a  proiect  for  a  ship-canal  from  Albany 
to  a  lower  point,  where  deep  water  in  the  river  could  be  obtained.  In  1831,  the  juris- 
diction of  the  Federal  Government  having  been  in  the  mean  time  extended  overthe** 
waters  by  judicial  decision,  Mr.  De  Witt  Clinton,  a  civil  engineer  in  the  service  of  tbf 
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United  States,  prepared  a  plan  of  improvement  by  means  of  longitudinal  dikes  and 
by  dams.  An  additional  sum  of  $29,9^8.81  was  expended  during  this  interval  by  the 
State  of  New  York. 

**From  1834  to  the  present  time. — In  1834  a  special  Board  of  Engineers  of  the  Army  was 
convened  at  Albany  to  examine  into  the  different  projects  presented,  and  to  devise  a 
plan,  with  estimates,  for  the  improvement  of  the  river.  This  Board  did  not  approve  of 
the  project  of  a  ship-canal  designed  by  Mr.  Genet,  but  recommended  a  system  of 
longitudinal  dikes  and  occasional  dams  for  the  improvement  of  the  river,  the  same 
ill  principle  with  the  project  of  Mr.  Clinton.  The  estimated  cost  of  these  works  was 
8819,634.10. 

**  Captain  Brewerton,  Corps  of  Engineers,  was  placed  in  charge,  and  under  his  direc- 
tion, with  funds  appropriated  by  Cougress,  a  dike  was  construct.ed  from  Port  Schuy- 
ler to  Bresker^s  Island ;  the  island  shore  revetted,  and  likewise  theshon*s  of  Hillhouse 
and  Hankers  islands.  A  dij^e  was  built  in  front  of  Upper  Patroon's  Island,  and  dams 
connecting  the  dike  with  the  island  and  the  island  with  the  west  shore.  A  dam  was  con- 
structed from  Lower  Patroou's  Island  to  the  west  shore,  and  the  commencement  of  a 
dike,  intended  to  connect  with  the  dike  at  Upper  Patroon^s  Island,  made.  Captain 
Brewerton  likewise  proposed  to  connect  Hillhouse  Island  with  the  west  shore  by  a 
dam,  and  to  prohmg  the  dike  at  Upper  Patroou's  Island  upwards  to  meet  Hanke's 
Island.  Below  Albany  a  dike  was  constructed  from  Bogart's  to  Beacon  Island,  and 
thence  to  near  Van  "VVie's  Point.  The  shores  of  Bogart's  and  Beacon  islands  were  re- 
vetted, and  a  portion  of  that  of  Papscannee  Island.  Dams  were  constructed  between 
Beacon  Island  and  the  west  shore,  between  Bogart^s  and  Westerloo  islands,  and  be- 
tween Westerloo  Island  and  the  west  shore. 

'^  Extensive  dredging  was  made  at  Washington  and  Van  Bnren  bars,  at  Round  Shoal, 
Fi?hhom  Shoal,  at  the  Overslaugh  Bar,  &c.  The  dredged  materials  formed  the  body 
of  the  dams  and  dikes,  which  were  protected  on  the  exterior  by  a  facing  of  stone.  The 
top  of  the  dike  at  Port  Schuyler  was  held  9  feet  above  mean  low  water,  and  that  at 
the  Overslaugh  at  8  feet.  Amount  expended,  including  a  small  balance  by  his  suc- 
cessor, was  lS370,000. 

*'  The  works  constructed  by  Captain  Brewerton  improved  essentially  the  navigation 
of  the  river. 

**  Capt.  G.  W.  Hughes,  topographical  engineer,  in  1843  made  an  elaborate  survey  to 
accompany  his  reports  upon  the  improvement  of  the  river,  which  are  exceedingly 
valnablft  for  the  information  contained  in  them. 

*'  In  18')3  Major  Delafield  made  an  elaborate  report,  accompanied  by  a  survey  of  the 
river.  A  further  appropriation  of  $50,000,  made  by  Congress  in  1852,  was  expended 
in  1854,  principally  in  dredging  at  Nine-Mile  Tr^e  Bar  and  at  Mull's  Plat  Bar.  The 
appropriation  was  not  sufficient  to  warrant  the  construction  of  dikes.  The  dredging 
alone  proved  but  a  temporary  benetit. 

**ln  1864  and  18(>6  appropriations  were  made  by  Congtess  for  the  improvement  of  the 
river,  amounting  to  $83,000,  all  of  which  will  be  devoted  to  the  repair  of  the  dikes 
built  by  Captain  Brewerton.  The  dike  at  Port  Schuyler  requires  principally  super- 
ficial repairs,  while  the  others  have  been  nearly  or  quite  destroyed.  Since  1863  the 
State  of  New  York  has  appropriated  the  sum  of  $:^4,326.63,  which  has  been  applied 
by  its  commissioners  to  the  construction  of  dikes  at  Cuyler's  Bar,  atStaats's,  connect- 
ing with  Campbell's  Island,  at  Nine-Mile  Tree,  closing  the  pass  at  the  head  of  Scho- 
dack  Island,  at  Coeymans  Bar,  connecting  Mull's  Plat  and  Mull's  Island,  and  a  dike 
from  Mull's  to  Houghtailing  Island.  A  dike  to  close  the  head  of  Schodack  Channel 
is  commenced,  but  the  funds  will  only  suffice  for  about  984  feet  of  it. 

*^  These  works  seem  to  me  well  placed  and  constructed,  and  the  benefit  from  them, 
already  felt,  will  doubtless  be  very  great. 

**  Some  of  these  dikes  are  too  short  to  conform  well  to  the  general  line  of  shore,  but 
additional  length,  the  importance  of  which  was  realized  bj''  the  commissioners,  was 
impossible  for  want  of  funds. 

"  The  top  of  the  dike  at  Cuyler's  is  held  at  2  feet  above  high  tidal  water,  while  that 
at  Houghtailing  Island  is  at  the  level  of  high  water.  Over  8  feet  at  low  water  can 
now  be  carried  from  Albany  to  New  Baltimore. 

•*  PROJECT  FOR  IMPROVING  THE  HUDSON  RIVER. 

"  Copious  notes  have  been  taken  from  the  reports  of  the  Board  of  Engineers  of  1834, 
and  from  the  report  of  Major- General  Delafielci,  1853.  Both  of  these  are  written  with 
great  ability,  and  may  be  regarded  as  the  complete  expositions  of  the  diverse  views 
entertained  by  engineers  of  the  solution  of  the  present  problem. 

"The  improvement  of  the  river  Clyde,  almost  wholly  due  to  the  influx  of  the  tide 
progressed  as  fast  as  the  obstructions  to  the  tidal  flow  were  reuioved.  Like  the  Hud, 
son  net  ween  Troy  and  New  Baltimore,  it  is  both  a.  tidal  and  a  freshet  river.  But  her- 
the  analogy  ends.  While  the  Clyde  can  draw  upon  a  tidal  head  of  II  feet,  that  portion 
of  the  Hudson  under  discussion  is  limited  to  a  rise  of  but  3.69  feet  at  New  Baltimore. 
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It  is  essential  to  inqaire  what  modifications  result  from  this  comparative  deflcieney 
of  tidal  water. 

**  The  report  of  the  Board  ignores  entirely  the  tidal  character  of  the  river,  and  rec4)in- 
mends  its  improvement  hy  the  action  of  the  freshets,  to  concentrate  and  intennft 
which  longitudinal  and  parallel  dikes  of  considerahle  height  above  lowest  wat€rB 
were  recommended.  Captain  (General)  Brewerton,  the  engineer  in  charge,  followed 
the  ideas  of  the  Board,  and  reduced  its  principles  to  practice.    . 

''To  commence  with  the  section  between  Troy  and  Albany,  where  the  ban  are  com- 
posed of  pebbles,  gravel,  and  sand,  a  velocity  sufficient  to  move  gravel  has  been  recom- 
mended. The  gravel  and  sand  borne  with  the  current  is  deposited  when  it«  velocity 
is  checked.  It  has  been  assumed  that  the  detritus  will  be  carried  below  New  Balti- 
more; hence  the  velocity  of  the  current  between  Albany  and  New  Baltimore  ohonld 
likewise  be  sufficient  to  transport  gravel.  But  the  bottom  between  the  latter  placeu 
is  composed  of  sand,  and  in  some  places  clay.  The  current,  therefore,  has  safficient 
force  t-o  remove  this  material  to  a  considerable  depth,  and  this  amount  of  detritD» 
should  be  added  to  that  of  the  gravel,  likewise  in  movement,  to  be  disposed  of  some- 
where. 

'*The  operation  is  not  finished  in  one  year,  for  the  season  of  freshets  is  short.  The 
scour  goes  on  nntil  each  cross-section  of  the  river  bas  become  so  enlarged  by  deeiien- 
ing  that  the  velocity  of  the  current  is  insufficient  to  remove  longer  the  materials  of 
tlie  be<l.  But  the  depths  at  various  points  must  greatly  differ,  being  dependent  upon 
the  character  of  the  bottom,  and  the  lighter  the  material  the  greater  will  oe  the  depth. 

'*  Therefore,  if  where  gravel  composes  the  bed  the  velocity  has  been  exactly  reg^ulated 
.to  produce  the  requi  reel  depth,  it  is  evident  that  depths  much  greater  than  Deoessair 
are  produced  where  the  bottom  is  composed  of  sand,  &.o.  Hence,  a  large  auionnt  of 
detritus  is  carried  down  the  river,  to  the  injury  of  navigation ;  or,  under  another  hypoth- 
esis, an  unnecessary  extent  of  dredging  has  been  accomplished.  Add  to  this  a  great 
extent  and  height  of  dikes,  and  a  proportionate  liability  to  damage  from  these  cjnuses, 
and  to  undermining  from  tne  great  velocity  of  current  which  is  employed. 

''After  the  operations  of  improvement  by  this  method  are  completed,  what  result  has 
been  obtained?  Simply  tlnis:  That  the  velocity  of  the  current  at  each  point  is  jiu^t 
insufficient  to  remove  the  material  of  which  the  bed  is  composed,  and  bars  aud  shoals 
will  not  be  formed,  because  the  causes  which  produce  these  obstructions  no  longer 
exist.  The  same  result  could  be  obtained,  but  with  much  greater  economy,  certaiuty, 
and  relief  from  the  accidents  which  attend  the  employment  of  this  powerful  corrod- 
ing agent,  hy  dredging  the  bottovi  at  each  place  to  the  required  depths  and  by  regulating  iht 
velocity  of  the  current  to  the  drgrre  that  it  will  not  he  able  to  renu>ve  the  Tnaleriala  of  the  hei. 

*•  It  is  proper  here  to  consider  the  river  below  New  Baltimore.  At  the  foot  of  Honjrh- 
tailing  Islaud  a  bar  is  formed  of  11  feet  least  depth  at  mean  low  water.  This  bar  nu 
been  shoaled,  from  the  best  information  at  hand,  2  feet  since  1BI9.  Near  Coxsackie 
another  bar  is  found  of  Vi  feet  depth,  and  a  third  of  14  feet  depth  above  Four-Mil^ 
Point.  The  channel  is  narrow  at  certain  places  from  the  encroachment  of  shoals,  and 
although  works  of  improvement  will  not  probably  become  necessary,  yet  the  case  is 
not  one  where  a  considerable  body  of  detritus  could,  with  prudence,  be  left  to  the 
currents  for  transportation  and  deposit. 

"The  tide  is  an  element  of  importance  in  any  scheme  for  the  improvement  of  this 
river,  and  should  not  be  left  out  of  view.  The  effect  of  the  freshets  is  felt  but  for  a 
short  period  in  each  year,  whereas  the  tide  is  a  nearly  constant  benefit  to  the  navigation. 

*'  The  tide  rises  at  Troy  1.2  feet  (Hughes),  at  Albany  2.3  feet  (Coast  Survey),  at  Cas- 
tleton  2.7  feet  (Coast  Survey),  at  New  Baltimore  3.69  feet  (Hughes),  and  at  Stnyvesant 
8.b  feet  (Coae«t  Survey). 

"At  Albany  and  at  Troy  it  may  be  mafle  to  rise  1  foot  higher,  the  duration  of  flood 
increased  and  that  of  the  ebb  diminished,  and  hence  the  velocity  of  tha  flood  dimin- 
ished, while  that  of  the  ebb  increased. 

'*  The  velocity  of  the  tiood  current*  at  Albany  have  been  probably  much  underrated, 
from  the  fact  that  it  is  decreased  on  the  surface  by  the  waters  flowing  over  the  dam. 
It  is  certain  that  between  Albany  and  New  Baltimore  both  flood  and  ebb  have,  under 
most  circumstances,  sufficieijt  force  to  move  light  materials. 

"What  has  already  been  stated  sufficiently  indicates  the  character  of  the  improve- 
ment of  the  river. 

"(1)  Notwithstanding  a  difference  existing  among  engineers  as  to  the  principles 
upon  which  this  improvement  should  be  made,  there  is  a  unanimous  approval  of  the 
system  of  longitudinal  dikes,  but  when  their  height  is  in  question  the  real  di vergenee 
of  opinion  becomes  manifest.  Perhaps  a  citation  of  facts  and  adherence  to  the  fnnda- 
mental  rule  of  river  improvements  may  throw  light  upon  the  subject. 

**  In  the  first  place,  the  contraction  of  the  river  at  Albany,  and  its  confinement  be- 
tween high  docks,  8  feet  above  low  water,  has  caused  a  great  deepening  in  a  bottom 
composed,  according  to  the  Board,  of  sand,  gravel,  and  pebbles,  and,  it  may  be  added, 
of  ^ tiff  c lav  a  so. 

"  These  docks  were  built  in  182G,  and  in  1834  the  greatest  depth  was  12^  feet  at  low 
water ;  in  1856, 19  feet. 
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'*A<;ain,  the  effect  of  dikes  7  feet  3  inches  high,  with  a  width  of  channel  of  1,200  feet, 
situated  jnst  below  Albany,  was  then  calculated,  and  a  bottom  velocity  of  :iO  inches, 
HiifRcient  to  remove  the  coar^eAt  gravel,  resalted.  This  dike  was  afterwards  con- 
structed between  Bogart's  and  Beacon  islands  of  a  height  of  8  feet,  but  the  jiarallel 
dike  was  not  undertaken.  Owing  to  this  and  to  damages  done  to  the  dikf»  and  the 
rouneeting  dams  with  the  west  shore,  and  their  final  ruin,  the  full  practical  effect 
has  not  been  developed,  though  considerable  deepening  of  the  channel  took  place. 

"In  the  third  place,  Captain  Hughes  gives  velocities  corresponding  to  a  3- foot  stage 
above  mean  low  water  at-  various  places,  viz :  at  Van  Wie's  Pier,  36  inches  on  the  sur- 
face and  *i5  inches  at  the  bottom  ;  below  dike  No.  2,  33.6  incbes  and  23.39  inches;  ^^t 
Van  Wie's  Wharf,  the  same ;  at  Staats's  Wharf,  36.64  inches  and  ^fi  inches ;  at  Winnie's 
Wbarlj  39.6  inches  and  *^S  inches;  at  foot  of  Campbell's  Island,  :i8  inches  and  26.52 
inches;  at  Castleton,  35.28  inches  and  24  inches;  at  Vau  Wie's,  Staats's  and  WMnuie's 
wharves,  at  Campbell's  Island,  and  Castleton  no  dikes  had  been  constructed  to  in- 
crease the  velocity.  Sufficient  ha^  been  advanced  to  show  that  the  freshets,  when 
confined  us  at  Albany,  or  left  free  as  at  Staats's  Wharf  and  at  Castleton,  have  more 
power  than  can  be  utilized.  It  is  hence  unnecessary  to  construct  high  dikes.  If,  as 
it  is  expected,  the  improvement  in  the  river  sball  induce  an  additional  rise  of  tide  at 
Albany  and  Troy  of  1  foot,  the  surface  of  this  future  plane  of  high  water  may  be 
assumed  to  coincide  with  the  top  of  the  dikes.  This  height  may  be  necessary  to 
secure  the  full  rise  of  tides,  as  well  as  the  full  scour  of  the  ebb,  this  power  being 
only  one  exercised  against  the  formation  of  obstructions  during  the  greater  part  of 
the  year, 

**  (2)  As  it  has  been  shown  that  the  improvement  is  trouble<1  not  with  too  little  but 
with  too  much  scouring  force  in  the  freshets,  this  inconvenience  must  be  met  by 
dredging  as  far  as  possible  the  loose  and  movable  material  from  the  bottom.  Hard 
clay  would  be  very  slowly  moved  by  the  corroding  power  of  the  freshets,  and  when 
encountered,  as  at  Albany,  Castleton,  <&c.,  will  prove  a  defense  against  supeiHuous 
wearing  away  of  the  river  bed. 

**(3)  The  new  channel,  to  be  defined  by  dikes,  should  be  as  straight  as  possible, 
and,  when  a  change  of  directiou  becomes  necessary,  leatling  into  it  with  easy  curves. 
The  channel,  as  shown  in  the  Coast  Survey  map,  seems  generally  to  fulfill  these 
conditions.  By  takiug  the  path  already  scooped  b}'  the  united  effect  of  the  freshets 
and  dikes,  we  would  »een\  for  the  future  to  enlist  their  joint  action  in  its  preserva- 
tion.    The  expense  of  dreilgiug  along  such  a  Hue  would  likewisn  prove  a  minimum. 

**  (4)  As  far  as  possible,  the  cliannel  should  increase  in  width  from  Troy  to  New  Bal- 
timore, and  this  fnunel-shape  would  prove  a  favorable  condition  for  a  higher  rise  of 
tides. 

"  (5)  To  avoid  the  wast«  of  the  ebb  through  the  tide-passes,  these  should  be  closed ; 
but  to  insure  a  free  influx  of  the  AikhI  into  the  side  basins,  at  least  one  open  pass 
should  be  left  near  the  lower  end  of  the  basin. 

**  (6)  Island  shores  and  river  banks,  whenever  exposed  to  abrasion,  should  be  re- 
vetted. 

**(7)  Lines  beyond  which  no  encroachments  should  be  permitted  on  the  river  bed 
aliould  l>e  laid. down  and  enforced  by  the  pro)>er  authority. 

♦*(8;  The  dredging  materials  should  not  be  deposited  where  the  currents  might 
again  move  them  into  the  channel.  The  most  stringent  regulations,  rigidly  enforced, 
will  be  required  to  arrest  this  prevalent  practice. 

**(9)  The  idea  of  obtaining  a  scour  by  the  height  given  to  the  dikes  should  be  aband- 
oned. The  scour  of  the  ebb,  assisted  by  that  of  low  rises  of  the  river,  is  probably 
sufficient  to  maintain  the  depth  given  to  the  channel,  while  the  velocity  of  the  aver- 
age aijfl  highest  freshets  are  shown  to  be  already  iu  excess  of  what  is  required  for 
such  purpose. 

•♦These  dikes  are  advocated  to  give  direction  to  the  freshet,  flood,  and  ebb  currents, 
to  prevent  cross-currents  and  consequent  filling  up  of  the  channel,  to  lead  and  bring 
up  a  greater  volume  of  tidal  waters,  and,  consistently  with  these  objects,  the  dikes 
should  be  constroctetl  as  low  as  possible,  in  order  to  allow  the  freshet  waters  to 
«pre»<l. 

**Tbe  height  of  the  dikes  should  never  exceed  that  of  high  (tidal)  water. 

"Information  nupplied  in  obedience  to  the  law  approved  June  2:*,  I8(i6: 

"These  works  are  located  in  the  fourteenth  collection  disiiii^r  of  the  United  States. 

"The  nearest  port  of  entry  is  New  Y.irk,  distant  144  miles;  the  amount  of  revenue 
there  collected   from  customs  duriug   the  fiscal  year  euding  June  3(),   1866,    was 
|i:«,H35.:iOU.85.      . 
-     "  The  several  amounts  appropriated  by  Congress  have  been : 

1834 - 170,000 

lff.i6 100,000 

18:$? 100,000 

18:J8 100,000 

1852 50,000 
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1864 |33,CMJti 

1866 50,()Oi- 

"Total 503,  (Xn- 

'^Thedik^s  constructed  out.  of  these  appropriations  have,  through  want  of 
funds  for  timely  repairs,  been  damaged  to  the  umouut  ot 142,  40ii 

"The  appropriation  of  1852  being  iuHufficient  for  the  construction  of  dikes, 
and  having  been  devoted  to  dredging  alone,  which  proved  but  a  temporar^*^ 
relief,  may  be  counted  likewise  as  a  loss  of 50,  COO 

"Total  loss 192,40f> 

"The  appropriations  of  1864  and  1866,  amounting  to  $83,000,  are  being  devoted  to 
the  repairs  of  existing  works. 

"  The  amount  of  commerce  and  navigation  benefited  by  the  completion  of  this  work 
would  be  about  as  follows : 

"The  average  tonnage  received  at  tide- water  by  the  canals,  from  1860  to  1865,  in- 
clusive, is  about  5,000,000  tons  per  annum,  80  per  cent,  of  this  amount  locking  int4^ 
the  Hudson  River  at  Waterford  and  West  Troy,  and  the  remainder  at  Albany.  Thi 
money  value  of  this  is  about  i$v>50,000,000  yearly.  Add  to  this  about  |200,00'0,OOi;  of 
iron,  coal,  sugar,  and  merchandise  of  all  Icinds,  annually  brought  up  the  river,  and 
$50,000,000  of  freight  received  from  the  railroads  and  sent  by  river  to  New  York,  ami 
the  value  of  commerce  and  navigation  benefited  by  finishing  these  improvements 
would,  in  round  numbers,  be  $500,00(>,000. 

"  Cojitracts  have  been  made  with  Emory  R.  Seward,  of  Albany,  for 4,000  cubic  yard* 
of  rubble-stone,  more  or  less,  at  SI. 50  per  cubic  yard,  to  be  delivered  on  the  dikes. 

"  Carrying  out  the  t^ystem  advocated  in  this  report,  to  dredge  out  the  chanuel  to  the 
required  depth,  to  fix  this  channel  in  position  by  longitudinal  dikes,  and  to  briii|r  up 
a  larger  amount  of  tidal  waters,  the  following  operations  are  recommended : 

"  First  vfction,  including  Netv  BaUimore  and  Coeymans. — The  ris*  of  tides  at  Ne-w  Bal- 
timore and  Castleton  are,  respectively,  3.69  and  2.7  feet,  making  a  loss  of  1  foot  of 
tidal  water  ia  this  short  spa<;e.  Br^tween  New  Baltimore  and  Stuyvesant,  nearly  the 
same  distance  apart,  there  is  a  loss  of  only  one-tenth  of  a  foot.  This  great  discrep- 
ancy must  be  owing  to  some  serious  defect.  It  is  found,  accordingly,  that  the  tide  is 
throttled  at  New  Baltimore,  and  at  Barren  Island,  just  above;  at  the  former  place 
by  encroachments  upon  the  river  bod  by  the  construction  of  docks,  and  in  the  latter 
case  by  the  silting  up  of  the  west  channel,  mainly  caused  by  the  projecting  piers  anil 
wharves  at  Coeymans.  Th<»  channel  of  New  Baltimore  must  be  enlarged  to  a  width 
of  1,200  feet  by  cutting  off  the  opposite  shore  of  Houghtailing  Island  along  the  in<^ 
marked  on  the  map,  and  the  last  channel  at  Barren  Island  increased  in  width  by  cut- 
ting off  the  face  of  MulKs  Island.  Twenty-three  acres  at  Houghtailing  Island  and 
7.7  acres  at  MulPs  Island  will  be  removed  and  deposited  in  the  deep  re-enteringa 
above  and  below  Coeymans,  and  the  slopes  of  the  embankment  revetted  with  stone. 
Houghtailing,  MulPs,  and  Mnll's  Plaat  islands  also  to  be  revetted  with  stone.  A 
channel  west  of  Barren  Island,  150  feet  wide,  and  averaging  4  feet  deep,  to  lead  up 
the  flood-tide,  shonld  be  dredged  and  also  the  channel  east  of  the  island.  By  these 
means  the  channel  is  enlargt^d,  projecting  points  cutoff,  and  deep  re-enteringa  filled, 
enabling  the  tide  to  move  smoothly  along  the  s^iores  and  in  greater  volume.  Thifi  im- 
provement is  considered  of  vital  importance  and  the  first  in  the  order  of  undertaking. 

"  Second  section,  above  and  below  Castleton, — A  long  dike  from  near  Thomdyke's  Wharf 
to  SchermRrhorn  Island  considere<^l  indispensable,  and  limiting  the  channel  to  1,2*X^ 
feet.  A  dike  of  probable  nee  ••«ity,  connecting  the  lower  end  of  Campbell's  Island  wirb 
Cow  Island ;  dredging  the  channel ;  revetting  the  shores  of  Schodaok,  Shad,  Schenner- 
horn.  Cow,  Camp^U's,  and  Bear  islands.  The  work  in  this  section  to  be  undertaken 
second  in  order. 

"  Third  sectionj  from  Bear  Island  to  Albanif. — A  dike  from  Staat's  to  connect  with  the 
St-ate  dike  from  Staat^s  across  the  month  of  Croopie's  Kill,  and  from  the  head  of  Bo- 
gart*s  Island  to  that  of  Westerloo  Island,  together  with  the  repairs  of  the  United 
States  dike  from  Bogart's  Island  to  near  Van  Wie's  Point,  and  the  revetting  of  Paps- 
canuee  Island  and  Douw's  Point  and  dredging  in  the  channel,  ronstitnte  the  work  in 
this  section.  By  these  means  the  width  of  channel  at  Van  Wie's  Point  is  made  to  be 
1,100  feet  and  atCuyler's  Bar  1,000  feet.  It  is  doubtful  as  yet  whether  the  dike  fmm 
Bogart's  Island  should  not  meet  the  wharf  at  Albany,  but  it  being  expedient,  if  prac- 
ticable, to  leave  open  the  creek  at  the  head  of  Westerloo  Island,  the  upper  end  of  the 
dike  has  l)e*»n  projected  to  meet  Westerloo  Island.  In  the  conrsd  of  constraction. 
should  it  be  found  expedient  to  continue  the  dike  to  Albany,  no  additional  cost  wonld 
result.  The  work  in  this  section  should  bo  undertaken  fourth  in  order,  except  the  re- 
pairs of  the  United  States  dikes  now  under  way,  which  should  be  completed  at  once. 

"  Fourth  sfcHon^/rom  Albany  to  Troy, — ^The  works  of  improvement  in  this  section  are, 
a  dike  from  lower  Patroon  Island  to  upper  Patroon  Island,  from  Bass  Island  tt>  the 
east  bank  of  the  river,  a  dike  to  close  the  opening  between  Breakers  and  Hillbouse 
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islands,  repairs  of  the  United  States  dikes  ftom  Breakers  Island  to  Port  Schuyler,  and 
the  revetting  of  the  shores  of  lower  and  upper  Patrooii  islands,  of  Hanke's  and  Hill- 
house  islands,  also  dredging  in  the  channel.  A  channel  of  9&0  feet  in  width  opposite 
lower  Patroon  Island  and  gradually  contracting  to  the  upper  end  of  Breaker*s  Island, 
is  obtained.  The  work  in  this  section  should  be  undertaken  third  in  order,  except 
the  repairs  of  the  United  States  dike,  which  should  be  completed  at  onoe. 

**  The  form  employed  in  the  construction  of  the  United  Stales  dikes,  which  consists 
essentially  of  the  dredged  materials,  gravel,  sand,  and  fact*d  on  the  sides  and  top 
wiih  stone  laid  by  hand,  is  not  recommended.  This  construction  is  costly,  and  n».- 
quires  constant  care  and  repairs,  for  the  want  of  which  the  United  States  dike  above 
Albany  has  greatly  snflered,  and  that  below  htis  gone  to  ruin. 

'^Tlie  cross  section  of  the  State  dikes  built  since  18(53  (Fig.  1)  is  very  strong  and 
solid  for  a  width  in  the  clear  of  8  feet,  and  a  depth  at  mean  low  water  of  4  feet ;  this 
will  cost,  per  linear  foot,  ^18  for  a  depth  of  6  feet,  and  same  width  $19.  and  for  greater 
widths  and  depths  the  cost  will  rise  even  to  $28  per  linear  foot.  The  expense  of  this 
construction  prohibits  application  except  where  great  strength  and  solidity  are  re- 
quired. 

'*The  design  Fig.  2  is  recommended  for  all  ordinary  cases:  Cost  per  linear  foot  c>f 
the  most  Himple,  §U.17  ;  for  a  depth  of  4  feet^  at  mean  low  water,  with  eight  piles  for 
every  "iO  feet  in  length,  cost  per  linear  foot,'$().82:  for  a  depth  of  6  feet,  with  eleven 
piles,  |8.5t5  per  linear  foot. 

*'  Another  design  (Fig.  3)  of  crib-work  filled  with  stone  is  not  recommend''d  for  gen- 
eral use,  its  tendency  being  to  incline  sideways  in  settling  to  its  bed.  For  8  feet  in 
width,  and  a  depth  of  4  feet  at  mean  low  water,  the  cost  per  linear  foot  will  belKifjO, 
and  for  depth  of  6  feet,  $14.92. 

"Circumstances  of  possible  occurrence  may  make  it  necessary  to  use  several  of  the 
forms  above  given  in  the  same  dike.  It  may  happen,  for  example,  that  the  depth 
along  the  line  of  dike,  while  this  is  yet  incomplete,  will  be  changed  by  the  action  of 
the  currents.  For  tbis  reason  a  line  of  dike  should  not  be  undertaken  until  everything 
is  in  readiness  to  make  a  rapid  and  complete  construction.  Experience  in  thi^  river  has 
shown  that  there  is  little  tendency  to  undermine  a  line  of  dike  once  completed. 

*'  The  design  (Fig.  4)  is  for  revetting  shores  and  banks.  For  a  height  of  1  foot  abovo 
high  wat^er  the  cost  per  linear  foot  would  be  $1.97 ;  for  a  height  of  2  feet,  $2.^M,  and 
for  a  height  of  3  feet,  $2.72. 

*'The  dredging  to  deepen  a  channel  400  feet  wide  to  11  feet  at  mean  low  water  be- 
tween New  Baltimore  and  Albany,  and  to  10  feet  between  Albany  and  Troy,  would 
amount  to  about  l,000,0<iO  cubic  yards.  A  channel  10  feet  deep  between  New  Baltimore 
and  Albany,  and  9  feet  deep  between  Albany  and  Troy,  would  require  the  excavation  of 
about  3o0,000«cubic  yards.  A  considerable  surface  to  be  excavated  lies  in  thin  sheets 
over  the  estimated  l>ed  of  the  river.  Such  excavation  cannot  be  made  without  going 
deeper  than  the  specified  depth,  for  which  extra  depth,  though  it  will  cost  the  con- 
tractors little  or  nothing;  they  must  be  paid  per  cubic  yard  of  excavation  the  saiu<) 
as  fjr  the  required  deptn.  If,  then,  this  work  be  done  by  contract,  the  amount  and 
cost  of  dredging  will  be  greatly  enhanced. 

'*For  the  dikes,  likewise,  something  must  be  left  to  experience,  and  until  the  con- 
structing officer  has  practically  realized  the  nature  and  power  of  elements  opposing 
his  work,  it  would  not  be  expedient  to  contri^ct  to  a  large  amount. 

''There  is  no  doubt  that  a  large  proportion  of  the  works  of  improvement  on  this  river 
sboald  eventually  be  done  by  contract,  and  this  form  of  operation  is  generally  agree- 
able to  the  constructing  officer;  but  it  is  recommended  that  the  appropriations  be  so 
granted  that  he  might  use  a  discretionary  power  to  contract  or  not.  A  lar^e  sum  of 
money  is  likewise  necessary  for  contingent  expenses,  and  an  express  obligation  to  ex- 
pend the  appropriations  by  contract  might  prove  in  this  respect  a  grave  inconve- 
nience. 

**The  estimate  submitted  is  based  upon  the  purchase  of  dredges,  scows,  &c.,  by  the 
Government,  and  upon  the  dredging  being  done  by  day's  work.  It  looks  to  the  entire 
completion  of  the  w<>rks  of  improvement,  and  is  divided  into  sections  corresponding 
to  certain  lengths  of  the  river.  The  dredging  is  made  a  separate  item  in  gross.  The 
repairs  of  the  United  States  dikes  above  and  below  Albany,  the  work  upon  which  is 
being  prosecuted  with  energy  by  Bvt.  Lieut.  Col.  .John  M.  Wilson,  assistant,  is  like- 
wise a  separate  item.  The  closing  of  Schodack  Channel  by  a  dike,  of  which  about 
984  feet  during  the  past  year  bas  been  constructed  by  the  State  commissioners,  is 
omitted  in  this  estimate  of  cost,  it  being  supposed  that  the  State  will  furnish  the  work 
commenced.'* 

The  improvement  of  this  river  under  judicious  management  is  a  sure  problem,  in 
which  no  difficulty  not  ordinary  exists. 

The  proposed  depth  at  11  feet  is  assumed  to  equate  it  with  the  depth  over  the  bar 
jnst  below  New  Baltimore,  but  there  is  no  doubt  of  the  ability  to  fix  and  maintain  a 
depth  of  12  to  13  feet  from  Hudson  to  Albany,  and  perhaps  to  Troy,  should  the  re- 
qairements  of  commerce  in  the  future  demand  such  increase. 
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Estimate  for  operations  to  continue  Jive  years. 


Application. 


Amount. 


Pint  teetion,  between  New  Baltimore  and  head  of  JIuWt  Plaat. 

BmbaDkinent  of  re-ent«rinKS  above  and  below  Coeymanci,  at  28  oenU^  cable 
yards : 

Kevetment  of  HouKb tailing's,  Mull's,  and  Mull's  Plaat  islands,  and  of  em- 
bankments above,  at  23  crnts    linear  feet.. 

Damaces  to  private  property  by  excavating  portions  of  Honghtailing's  and 
Mull's  islands,  at  $100  per  acre acres.. 


166,000 

25.700 

347 


*l 


Total 

Second  teetion,  from  Sehodaek  Channel  to  foot  of  Papteannee  leland. 

Dike  from  Thorn's  Island  to  Schermerhorn's  Island,  at  $6.50 linear  fret. . 

Dike  from  Thorn's  Inland  to  Schermerhorn's  Island,  at  $8.56 do... 

Dike  from  Campbell's  to  Cow's  Island,  at  $6.50 do 1 

Dike  from  CampbeirH  to  Cow's  Inland,  at  $8.56 do 

Dike  from  Bear  Island  to  WeMt  Shore,  at  $6.50 do 

lU'VPtment  of  shores  at  Sehodaek,  Shad,  Schei-merhorn,  and  Bear  islands,  at  , 
$2.34 linear  feet..' 


Total . 


Third  teetion,  from  foot  of  Papteannee  Itland  to  AQ>any. 

Dike  from  Staats  connecting  with  State  dike,  at  $6.50. linear  feet. . 

Dike  from  Staats  across  Coopie's  Kill,  at  $6.50 do  .. 

Dike  from  Dow's  Point, at  $6.50 do... 

Dike  from  Bogart's  Island  to  head  of  Wenterloo  Island,  at  $6.50 do 

Kevetment  of  Papscannee  Island  and  of  Dow's  Point,  at  $2.75 do — 

Removal  of  Austin's  Rock,  at  $6 cubic  yards.. 


Total . 


Fourth  teetion,  from  Albany  to  Troy. 

Dike  from  Patroon's  lower  to  Patroon's  upper  island,  at  $6.50  ...linear  feet.. 

Dike  from  Patroon's  lower  to  Patroon's  upper  island,  at  $8.56 do 

Dike  from  Hear  Island  to  east  shore,  at  $6.50 do 

Dike  from  Hillhonse  to  Breaker's  I'>land,  at  $8.56 do. . .. 

Removal  of  rocky  ledge  between  Troy  and  State  dam,  say 

Revetment  of  upper  and  lower  Patroon's,  Hanke's,  and  Hillhonse  islands, 
at  $2. 75 linear  feet.. 


Total. 


Pepairt  qf  United  Statet  diket. 

Unite<l  States  dikes  above  and  below  Albany  (the  half  cross-section  of  the 

State  dike  is  UHcd),  at  $13 linear  feet.. 

United  States  dikes,  revetting  to  surface,  at  $4 square  yai-ds . . 


Total . 


Dredging. 

Two  dredge-boats,  at  $15,000 

Twelve  lighters,  at  $7 oO 

Anchors,  warps,  poles.  &c 

Tools,  i.  «.,  burrows,  planks,  shovels,  &c.,  for  removing  dredged  material  to 

shore,  say 

One  steam-tug  for  towing  scows 

For  working  dredges  ana  scows  for  five  years,  at  $15,000 

For  working  steam-tug  for  five  years,  at'$4,500 


Total. 


Contingeneiet. 

One  steamer  for  general  purposes  and  to  transport  laborers  to  and  ft'om  work. 

Running  steamer  five  years,  at  $4.500 

Office  rent  and  expenses. at  $«00  per  annum 

Clerk,  messenger,  and  draughtsman,  at  $2,880  per  annum 

Commutation  of  officers'  quarters,  at  $730.59  per  annum 

Traveling  expenses,  at  $369  per  annum 


Total. 


Total  estimated  coat 

Deduct  amount  already  appropriated 

Estimated  amount  required  to  complete  improvements. 


5,600 
2U0 
930 
930 
300 

11,600 


2,000 
6.000 
1.800 
6,200 
12,200 
1,580 


5,800 
1,000 
5,000 
1,000 


$107, 180  00 

60, 138  00 

3,470  00 


170. 788  00 


36,400  00 
1.712  00 
6,045  00 
7.960  80 
1,950  00 

27,144  CO 


81.211  80 


13,000  00 
39,000  00 
11,700  00 
40,300  00 
33,S&0  00 
9,4«0  00 


147, 030  00 


8,600 


4,800 
15.500  , 


37,700  00 
8,560  GO 

32,500  00 
8,500  00 
7,000  00 

23.650  00 

117,  970  OO 


62.400  00 
62.000  00 

124,400  00 


30.000  00 
O.OOO  00 
2,000  00 

10.000  00 
13,000  00 
75.000  00 
22.500  00 


161.500  00 


13,000  00 
2V,50O  00 
4,000  00 
14.400  00 
3,652  05 
1.845  00 

"io[^a57"95 


862.297  75 
83.000  00 


779.297  75 
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Of  this  amount  there  is  asked  to  be  appropriated  for  the  fiscal  year  ending  Jane  30, 
1866,  viz: 

To  complete  repairs  of  United  States  dikes  above  and  below  Albany $41, 400 

To  undertake  and  complete  work  under  first  section 170, 788 

Purchase  of  two  dredge-boats  and  two  scows,  including  outfit 41, 000 

Purchase  of  one  tug 13,000 

Purchase  of  barrows,  shovels,  and  machinery 2,000 

Running  expenses  of  dredges  and  tug  one  year 19, 500 

Purchase  of  steamer  for  transporting  laborers 13, 000 

Running  expenses  for  transporting  laborers  one  year 4, 500 

Total 305,188 

It  has  been  assumed  that  the  State  of  New  York  would  appropriate  sufEicient  money 
to  finish  the  dike  already  commenced  and  closing  Sohodack  Channel ;  if  not,  there 
would  be  required  in  addition  to  the  above  estimate  of  cost  2,800  linear  feet  of  State 
dike,  at  |28  per  foot^^  $78,400. 

The  comparison  of  estimates  made  at  various  periods,  and  the  history  of  the  appli- 
cation of  funds  granted  by  the  United  States  and  the  State  of  New  York  to  the  im- 
provement of  this  river,  and  the  conclusions  to  which  they  lead,  may  prove  of  value. 

Appropriations  made  by  the  State  of  New  York  to  1866,  inclusive $600,030  84 

Of  this  sum  $215,707.21,  from  1797  to  1833,  was  devoted  to  the  construc- 
tion of  the  ietties,  dams,  and  to  temporary  measures  of  relief.  These 
operations  nave  been  productive  of  no  benefit,  but  in  many  cases  of 
positive  injury.  This  whole  amount  must  therefore  be  considered  a 
loss 215,707  21 

Balance  judiciously  applied  for  permanent  benefit  from  1863  to  the 

present  time  by  the  State  Commissioners 384,323  63 

Appropriations  granted  by  Congress  to  thepresent  time,  $503,000 ;  of  this 
sum  $142,400  nave  been  lost,  owing  to  the  change  of  policy  in  1839, 
regarding  appropriations  for  internal  improvements.  The  refusal  to 
appropriate  further,  leaving  the  works  undertaken  incomplete,  and  the 
want  of  a  small  annual  sum  for  the  care  and  preservation  of  the  dikes 
until  these  should  have  settled  and  become  solid,  has  caused  destruc- 
tion or  injury  to  the  works.  To  this  add  $50,000,  which  in  1854  was 
devoted  to  temporary  measures  by  dredging  alone,  and  lost  because 
there  was  no  further  appropriation  to  maintain  and  preserve  the  chan- 
nel by  longitudinal  dikes — a  total  loss  of  $192,400.  Leaving  amount 
permanently  applied  to  useful  purposes  by  the  United  States 310, 600  00 

Total  to  present  tinle 694,923  63 

To  this  add  amount  of  present  estimate 779,297  75 

Total  value  of  improvements  when  completed 1, 474, 221  38 

The  estimate  of  the  Board  of  Engineers  of  1838  was  $819,634.10,  to  meet  which,  as 
has  been  shown,  only  $310,600  was  usefully  employed.  The  balance,  $509,034.10^  must 
be  increased  to  equalize  it  with  present  prices  and  the  enhanced  value  of  gold.  We 
may  multiply  by,  say,  2i,  making  $1,081,697.46.  To  this  add  $310,600,  making 
$1,392,297.46 ;  showing  a  very  close  approximation  between  estimates  at  very  differ- 
ent periods. 

Had  the  money  lost  from  the  adoption  of  worthless  plans  of  improvement,  or  from 
other  causes,  been  judiciously  used,  the  improvement  of  the  river  would  now  have 
been  completed  without  further  tax  upon  the  country ;  and  it  is  further  evident  that 
the  system  of  improvements  must  not  only  be  correct  in  principle,  but  that  means  of 
systematically  carrying  it  on  be  furnished.  In  default  oi  either  of  these  conditions, 
all  estimates  are  deceptive. 

^  John  Nbwton, 

Lieut.  Coh  Engineers  and  Bvt.  Maj,  Gen,,  U.  S,  A. 

Bvt.  Maj.  Oen.  A.  A.  Humphreys, 

Chief  Engineer,  U.  8,  A. 

The  scheme  above  given  laid  out  the  work  which  it  was  proposed  to 
do  within  live  years  from  that  date,  1867.  Eighteen  years  have  since 
elapsed,  and  all  the  worR  then  proposed,  and  mach  more,  has  been  ac- 
complished. The  positions  of  the  various  dikes  which  have  been  built 
in  that  period,  and  which  existed  previously,  as  well  as  the  present 
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depth  of  water  in  the  river  channels,  are  shown  on  the  sketch  which 
accompanies  this  report. 

The  increase  of  depth  on  the  various  bars  up  to  the  year  1880  is  well 
shown  by  a  table  contained  in  the  report  of  the  Board  of  Engineers 
*'  upon  the  improvement  of  the  Hudson  Eiver  near  New  Baltimore,'' 
proposed  by  General  Newton  ;  and  as  that  report  contains  matter  of 
permanent  interest  relating  to  this  river,  I  give  it  here  in  full. 

REPORT  OF  THE  BOARD  OF  ENGINEERS. 

Office  of  the  Board  of  Enginbbi^s, 
Army  Building,  New  Tork,  March  5,  1880. 
General  :  This  Board  having  been  instructed  \>j  your  letter  of  January  30. 18^, 
to  report  upon  General  Newton's  plan  for  improving  the  Hudson  River  at  New  Balti- 
more, which,  in  the  opinion  of  the  Schuyler  Steam  Tow-Boat  Company,  will  result 
in  injury  to  the  navigation  of  the  river,  have  the  honor  to  submit  their  views  thereon 
as  follows: 

HUDSON  RIVER  IMPROVEMENT. 

Obstructions  to  the  navigation  of  the  Hudson  lie  between  New  Baltimore  and  Troy, 
4»  distance  of  about  20  miles.  These  consist  of  fourteen  bars,  five  of  which  are  above 
and  nine  below  Albany.  In  the  early  part  of  this  century  there  was  but  5  feet  draught 
on  some  of  these  bars,  and  on  one.  but  4  feet  at  mean  low  water. 

In  truth,  the  impediments  tu  navigation  were  so  serious  at  that  time  that,  amoQ£ 
other  projects  for  improving  it,  a  ship-canal  was  proposed  in  the  year  1804  to  ezteod 
from  New  Baltimore  to  Albany.  Prior  to  1833  the  State  of  New  York  expended  upon 
the  river  $185,708.50,  partly  in  dredging  and  in  part  upon  wing-dams.  Since  liSS 
the  United  States  Government  has,  through  the  officers  of  the  Corps  of  Engineers, 
taken  charge  of  this  river  improvement,  expendius  thereon  up  to  1880^  $1,313,807. 

This  work  the  State  of  New  York  aided  largely  during  the  same  period,  contribut- 
ing thereto  the  large  sum  of  $780,000. 

During  the  past  half  century  able  reports  have  been  submitted  in  connection  with 
surveys  of  the  upper  Hudson,  setting  forth  the  nature  of  the  difficulties  to  be  over- 
come^ the  variable  conditions  of  the  river  itself,  subjected  to  the  disturbances  of  fresh- 
ets and  daily  tidal  influences,  the  causes  of  bars,  &c.  The  first  of  these  reports  vf^ 
made  by  Mr.  De  Witt  Clinton,  United  States  civil  engineer,  in  the  employ ment  of  the 
Corps  of  Topographical  Engineers,  in  183*2.  Disapproving  the  system  of  wing-dftoii* 
as  inapplicable,  he  recommended  dredging  the  bars  and  the  construction  of  longita- 
dinal  dikes  to  narrow  the  channel-way,  their  height  being  regulated  to  allow  the 
water  to  flow  over  them  in  freshets. 

The  second  project,  submitted  in  1834  by  a  Board  of  Engineers  consisting  of  Colonel 
Totten,  Lieutenant-Colonel  Thayer,  and  Captain  Talcott,  condemning  the  projectfor 
a  ship-canal,  at  that  time  agitated,  approved  a  system  for  deepening  the  bed  of  the 
river  by  dredging  mostly  in  the  first  instance,  but  to  be  maintained  by  the  sconrin^; 
process  through  the  aid  of  freshets  by  confining  the  increased  water-flow  between 
dikes  high  enough  for  that  purpose. 

Major  Delatield,  in  1853,  with  a  survey  of  the  upper  Hudson,  submitted  his  report 
upon  a  system  of  improving  the  river.     His  project  was  as  follows : 

**  To  gain  the  necessary  depth  by  the  steam-dredge,  the  tide- wave,  and  by  econo- 
mizing the  supply  of  water  at  the  low  stage  by  closing  up  side  basins,  island  chutes, 
and  other  waste  openings,  taking  especial  care  thereby  not  to  increase  the  velocity  in 
any  one  place  to  produce  a  scour  either  on  the  shores  or  bottom  with  the  freshet,  flood, 
or  ebb  tide.  The  dike^  to  be  built  to  the  level  of  ordinary  high-water  mark.  Every 
shore,  head  of  island,  and  other  place  should  be  protected  that  is  liable  to  be  won 
away  by  the  current." 

In  1866  the  charge  of  the  Hudson  Biver  works  was  assigned  to  General  Newton.  Id 
his  report  of  November  9, 1866,  he  discusses  the  whole  subject  of  the  improvement  of  the 
river,  reviewing  the  reports  of  officers  preceding  him  and  setting  forth  fully  his  own 
views  as  to  the  system  which  should  be  adopted  in  future  application  of  appropria* 
tions  for  benefiting  its  navigation.  His  project  was  approved  by  a  Board  of  Engiueen 
In  1867,  and  has  since  been  carried  out  under  his  own  direction  and  supervision.  It 
is  as  follows : 

''First.  A  system  of  longitudinal  dikes  to  confine  the  current  sufficiently  to  allow 
the  ebb  and  flow  of  the  tidal  current  to  keep  the  channel  clear.  These  dikes  to  be 
^radually  brought  nearer  together  from  New  Baltimore  towards  Troy,  so  as  to  assist 
the  entrance  of  the  flood  current  and  increase  its  height ;  their  height  to  be  kept  ap- 
proximately at  the  level  of  the  tidal  high  water,  so  as  not  to  confine  the  freshets,  the 
exact  level,  however,  being  left  to  be  determined  by  experience  as  the  work  progresses 

**  Second.  That  the  dredge  be  used  so  far  as  necessary  to  open  the  channels  abovtf 
described,  which  the  current  should  not  be  allowed  to  do,  except  very  gradaally, 
lest  accumulations  dangerous  to  navigation  be  formed  below. 
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''Third.  Keeping,  as  far  as  Dracticable,  the  side  reservoirs  open  to  the  passage  of 
tidal  currents  by  gaps  at  their  lower  extremities  in  order  to  increase  the  tidal  flow. 

''  Fourth.  Dumping  all  dredged  material  iu  secure  places,  where  it  cannot  be  moved 
back  into  the  channel  by  the  current. 

''Fifth.  Constructing  the  dikes  and  timber  and  stone,  in  a  manner  to  secure  their 
permanency,  at  a  minimum  cost,  the  details  varying  with  the  locality,  to  be  left  to 
the  discretion  of  the  local  engineer,  to  be  so  designed  as  to  admit  of  having  an  in- 
creased height  given  to  the  dikes,  if  necessary. 

"  Sixth.  To  protect,  when  necessary,  the  banks  and  islands  against  the  abraiding 
action  of  the  current's  revetments. 

"  Seventh.  Thai  limits,  beyond  which  no  encroachments  upon  the  channel  should 
be  made,  be  prescribed,  and  that  any  such  encroachments  be  reported  to  the  engineer 
in  charge.'' 

It  seems  that  the  discharge  of  the  Hudson  River  water  between  Troy  and  Albany 
at  its  low  stage  is  only  about  2,000  cubic  feet  per  second,  the  mean  being  about  10,000 
cubic  feet,  while  during  freshets  the  wharf  streets  of  the  capital  are  flooded.  The 
river  supply,  therefore,  during  the  ordinary  sta^e  is  quite  inadequate  for  scouring  or 
for  navigation  independent  of  tidal  flow.  Fieshets,  however,  give  both  the  velocity 
and  volume  for  scourine  purposes  while  they  continue,  and,  moreover,  by  wearing 
away  the  banks  and  heads  of  islands  furnish  and  transport  gravel,  sand,  and  mud  to 
form  obstructions  in  the  river.  Freshets  are,  therefore,  rather  a  cause  of  disturbance 
in  creating  irregularities  in  the  regimen  of  the  river  than  a  benefit  in  removing  ob- 
stacles. The  tidal  influx  is  the  real  source  of  water-supply  that  makes  the  Hudson 
Hi ver  navigable  iu  the  shoal  portion  above  New  Baltimore,  and  its  el&ux,  aided  by  the 
river  current,  has  sufficient  power  to  scour  away  bars  where  the  water-way  is  nar- 
row enough  to  produce  the  requisite  current.  The  question  of  improving  the  river, 
therefore,  seems  to  turn  upon  increasing  the  rise  of  the  tide  at  Albany  and  Troy  and 
at  the  same  time  forcing  its  return  or  outflow  through  a  narrower  channel  than  the 
natural  water-way  spread  from  the  east  to  the  west  bank.  The  system  of  longitudi- 
nal dikes  to  effect  that  end  must  be  so  adjusted  as  not  to  impede,  but  rather  aid,  the 
apflowing  current,  not  to  scour  too  much  nor  yet  allow  deposition  to  form  bars.  The 
success  of  the  system  requires  the  removal  of  all  existing  bars  by  dredging  or  other- 
wise, to  increase  the  water-way  of  the  channel  traversed,  and  a  gradual  transition 
by  curves  of  gentle  curvature  from  one  direction  to  another  where  the  thread  of  the 
stream  changes  direction  to  compel  the  inflowing  and  outflowing  currents  to  travel 
the  same  route  as  far  as  possible.  The  rising  tide  must  not  be  met  by  steep  ascents 
like  bars  and  middle-grounds,  for  the  influx  tide  in  the  upper  portion  of  the  river 
ascends  rather  by  virtue  of  its  living  force  than  by  the  process  ot  running  down  hill. 
An  abrupt  bend  or  shoulder  or  a  sudden  shoaling  will  therefore  very  seriously  chock 
its  velocity. 

The  tidal  rise  of  the  upper  portion  of  the  Hudson  was  many  years  ag:o  1.2  feet  at 
Troy,  2.3  feet  at  Albany,  and  3.7  at  New  Baltimore.  The  project  of  improvement 
adopted  aims  at  increasing  this  tidal  rise  above  New  Baltimore,  so  as  to  gain,  if  pos- 
sible, 1  foot  at  each  of  the  places  named.  By  so  doing  the  rise  will  be  lengthened, 
the  ebb  be  shortened,  and  the  depth  improved. 

In  carrying  out  this  project  during  the  past  thirteen  years  over  an  extent  of  river 
nearly  20  miles  long,  the  United  States  and  the  State  of  New  York  have  done  a  large 
amount  of  work  and  have  very  much  bettered  the  navigation  of  the  river.  The  fol- 
lowing table  shows  the  depths  on  the  bars  at  different  periods. 
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That  results  are  shown  in  ahove  table,  apparently  not  continnonsly  progressive,  is 
due  probably  to  two  causes — first,  to  the  transition  stat^  of  the  adjusting  process  of 
the  works  under  construction  ;  second,  to  the  variable  amount  of  yearly  dredging. 

A  river  may,  in  the  main,  be  improving  by  the  gradual  removal  of  its  bars,  the  widen- 
ing of  its  navigable  channels  across  the  bar,  and  in  the  rectification  of  the  pathways 
of  the  influx  and  afflux,  while  in  some  positions  the  channel  may  temporarily  he 
slightly  shoaled.  General  agreement  connrms  the  results  of  the  foregoing  table,  viz, 
that  the  navigation  of  the  Hudson  is  better  to-day  than  it  has  been  at  any  time  for 
the  past  century.  That  it  would  be  unnavigable  now  above  New  Baltimore,  had  the 
State  of  New  York  and  the  United  States  neglected  it,  is  readily  inferred  from  its  coo- 
dition  prior  to  18^53. 

General  Newton's  project,  though  not  entirely  completed  above  New  Baltimore, 
seems  to  have  been  applied  with  more  or  less  thoroughness  in  those  parts  most  needing 
improvement.  It  is  not  nrobable  that  it  has  yet  eifected  all  the  change  in  the  river 
looked  for.  Further  work  on  that  portion  of  the  river  will  probably  oe  directed  by 
the  experience  to  be  gained  from  onservation  of  changes  in  progress.  By  his  dikes 
at  Coeymans  he  has  recently  succeeded  in  removing  the  bar  there,  which  blocked  the 
water-way  and  prevented  the  influx.  This  result  is  looked  upon  as  a  marked  improve- 
ment in  the  river.  Just  above  New  Baltimore  there  is  a  long  bar,  a  middle  ground, 
nearly  two-thirds  of  a  mile  in  length. 

There  is  now  a  channel  on  either  side  of  this  shoal.  The  east  is  an  ebb-tide  chan- 
nel, with  its  shoal  water  at  X,  where  both  ascending  and  descending  tows  are  com- 
pelled to  change  direction  somewhat.  The  west  is  a  flood  channel,  with  its  shoal 
water  at  Y,  where  a  change  of  direction  is  needed  in  the  present  condition  of  things. 

Now,  there  are  two  reasons  for  effecting  a  modification  of  this  channel :  First,  to  get 
a  better  one  than  either  of  those  existing,  by  uniting  the  ebb  and  flood  if  possible. 
The  second  connect«  itself  with  the  general  improvement  of  the  river  by  removing 
the  middle  ground,  so  as  to  take  away  this  great  impediment  to  the  flood  tide. 

One  accustomed  to  tidal  river  phenomena,  as  exhibited  by  the  contour  lines  of  e 
bottom,  will,  by  examining  accompanying  sketch,  see  that  the  main  body  of  the  • 
flowing  tide,  indicated  by  arrows  1  and  2,  is  directed  toward  the  western  bank  and 
crowded  in  that  direction  by  the  middle  ground.  Being  thus  impeded  by  running 
against  an  obstacle  it  rises  and  flows  obliquely  across  the  river  irom  X  to  Y  with  di- 
minished velocity.  In  a  similar  manner  the  down  current  goes  to  the  east,  but  as  the 
channel  narrows  the  water  rises  and  flows  obliquely  across  the  river  between  Y  and 
X  with  velocity.  The  erosive  power  of  the  influx  and  efflux  are  thus  in  part  wasted, 
and  in  consequence  there  is  a  lack  of  depth  both  at  X  and  Y.  Unless  the  currents  are 
more  concentrated  the  difficulty  at  this  locality  will  remain.  The  two  tidal  currents 
should  be  forced  to  take  the  same  channel  and  the  water-way  be  made  easy  for  the  in- 
flowing tide,  so  that  more  water  will  ascend.    Tidal  observations  give  : 

At  New  Baltimore,  a  rise  of 3.43 

At  Coeymans  (1.7  miles  above),  a  rise  of 2.86 

At  Castleton  (4  miles  above  Coeymans),  arise  of 2.55 

At  Albany  (9  miles  above  Castleton),  arise  of 2,32 

At  Troy  (5  miles  above  Albany),  a  rise  of 2.00 

The  above  exhibit  shows  a  great  falling  off  in  the  rise  of  the  tide  at  Coeymans,  due 
to  the  impediment  to  its  ascent  at  New  Baltimore,  known  as  the  Middle  Ground  Bar.  It 
is  extremely  desirable,  therefore,  to  get  rid  of  that  impediment  to  let  the  tide  go  up.  The 
increased  flood  w^ill  favor  navigation,  but  more  especially  will  it  help  to  keep  the  bars 
down  by  its  returning  current.  This  removal  of  the  middle  j^ound  at  New  Baltimore 
is  the  last  distinctive  feature  of  General  Newton's  system  of  improvement  remaining 
undone.  To  stop  short  of  its  accomplishment  would  be  but  a  partial,  and  therefore 
an  unfair,  trial  of  the  project,  injuring  the  navigation  above,  or  at  least  preventing 
its  further  improvement  and  leaving  a  variable  condition  of  the  bar  connecting  the 
middle  ground  with  Hough  tailing  Island— a  condition  unfavorable  to  transit. 

Were  it  not,  however,  for  the  needs  above — that  is,  for  the  importance  of  increasing 
the  tidal  flow — this  Board  would  recommend  leaving  the  river  at  New  Baltimore  as  it 
is  until  the  necessities  of  navigation  demand  that  it  be  furti^er  improved,  yet,  after 
a  careful  examination  of  the  question  at  issue  and  for  reasons  already  given,  we  are 
compelled  to  agree  with  General  Newton  that  the  obstruction  at  this  point  should  be 
removed.  The  method  proposed  by  him  to  accomplish  that  end  is  to  widen  the  west 
channel  by  dredging  away  the  bar  at  the  upper  end  and  a  sufficient  portion  of  the 
middle  ground  to  establish  a  wide  water-way  through  which  the  deepest  draught 
steamers  in  use  on  the  river  and  tows  may  pass  unobstructed.  Having  obtain^  a 
channel  that  will  be  satisfactory,  the  Dike  B  C,  essentially  parallel  to  A  £,  will  b« 
commenced  and  prolonged  towards  D  if  found  necessary.  The  object  of  the  dike  is  to 
narrow  the  water-way  so  as  to  produce  a  scour  to  help  remove  that  portion  of  the 
middle  ground  which  had  not  previously  been  taken  away  by  the  dredge,  and  tlias 
create  a  single  channel  equal  in  width  to  that  in  the  river  immediately  above,  which, 
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free  from  obstacles  to  the  rising  and  falUnff  tide  will,  if  a  correct  jadgment  can  be 
formed  from  the  experience  at  CoeymanSi  oe  maintained  by  the  scour  of  the  cur- 
rents. 

It  is  clearly  understood  that  this  work  in  its  progress  is  not  in  any  way  to  interfere 
with  the  navigation  of  the  Hudson  at  this  point.  General  Newton  says  distinctly  in 
accompanying  letter  (marked  C)  *  that  the  dike  would  not  be  commenced  until  a  suffi- 
cient channel-way  had  been  procured  by  dredging.  There  could  have  been  no  risk 
of  stoppiug  navigation,  for  the  middle  ground  contains  only  about  200,(K)0  cubic  yards 
above  the  9-foot  depth  of  water.  Now,  excavating  of  this  middle  ground  all  west  of 
red-dotted  line  a  h  (see  sketch),  about  80,(X)0  cubic  yards,  would  have  given  a  pas- 
sage-way 500  feet  wide,  and  excavating  all  west  of  o  d  (only  42,000  cubic  yards)  would 
have  opened  a  channel  400  feet  wide,  quite  sufficient  for  the  river  traffic.  Lieutenant 
Willard,  in  his  report  on  this  subject,  estimated  that  the  State  authorities  would  re- 
move from  the  middle  ground  70,000  cubic  yards,  creating  a  channel  almost  500  feet 
wide,  and  at  an  expense  of  less  than  one-third  of  the  State  appropriation  for  the  fiscal 
year  1879.  In  addition,  there  was  a  large  sum,  from  the  appropriation  made  by  the 
United  States  for  improving  the  Hudson,  available,  so  that  the  whole  middle  ground 
could  have  been  removed  bv  dredging,  had  it  been  found  necessary  to  do  so.  Inspec- 
tion of  accompanying  sketch  shows  how  good  a  channel  could  have  been  procured  by 
removing  that  portion  of  the  bar  which  Ties  west  of  a  b.  Certainly  no  one  oueht  to 
complain  of  such  channel.  The  estimate  of  Lieutenant  Willard  makes  clear  the  in- 
tention of  General  Newton  to  secure  a  sufficient  channel  before  building  the  dike. 

Conversation  with  the  presidents  of  the  two  night  lines  of  boats  from  New  York  to 
Albany,  and  with  the  president  and  business  agent  of  the  Schuyler  Towing  Company, 
and  testimony  given  in  the  bill  of  complaint  against  (General  Newton,  the  substance 
of  which  is  cont^ained  in  affidavit  of  Capt.  James  M.  Welch,  a  copy  of  which  is  ap- 
pended (marked  B),t  induce  us  to  think  their  fears  of  injury  to  the  navigation  of  the 
Hudson  by  the  execution  of  General  Newton's  method  of  improvement  arose  from  a 
misapprehension,  if  not  of  his  plans  at  least  of  his  intentions  in  carrying  them  out. 
They  seem  to  dread  that  their  boats  will  be  compelled  for  a  time  to  run  through  a 
narrow  channel  along  the  western  shore,  which  they  maintain  is  essentially  imprac- 
ticable. The  printed  testimony,  above  referred  to,  amounts  to  little  more  than  this, 
that  the  east  channel  as  it  now  exists  is  readily  navigable ;  that  it  is  the  natural 
water-wajr  for  the  river ;  that  the  west  channel  is  unnavigable  at  this  present  time, 
and  that  it  cannot  be  made  as  good  as  the  east  channel.  We  cannot  see,  however, 
the  force  of  that  testimony  nor  its  bearing  upon  the  question  at  issue,  as  the  purpose 
of  General  Newton  is  nor. 'to  improve  the  west  passage  (except  temporarily),  but  tore- 
move  the  middle  ground  and  open  a  wide  navigable  channel  like  that  above  at  A  B. 
The  same  purpose  might  be  effected  by  the  construction  of  dike  A  K,  or  some  modifi- 
cation of  it,  and  the  removal  of  the  lower  part  of  Honghtailing  Island,  G  D  H.  (See 
sketch  attached. )  This  alternative  project,  however,  besides  being  very  costly,  would 
almost  annul  the  riparian  rights  of  New  Baltimore. 

To  set  at  rest  the  fears  of  those  who  have  large  interests  connected  with  the  free 
navigation  of  the  Hudson,  it  would  probably  be  judicious  not  to  couimence  the  con- 
struction of  the  Dike  B  C  until  a  practicable  channel  500  feet  wide  has  beei>  obtained 
at  New  Baltimore,  as  laid  down  by  the  dotted  red  line  a  6  on  sketch.  Further,  as  the 
scouring  process  on  the  river  is  slow,  and  may  consume  several  years  in  removing 
every  vestige  of  this  middle  ground,  and  as  the  beneficial  results  to  be  attained  on 
the  river  above  will  thus  be  delayed,  it  may  prove  the  preferable  policy  to  remove 
the  whole  bar  (200,000  cubic  yards)  at  once  by  dredging. 

General  Newton  has  had  charge  of  the  Hudson  River  improvement  for  nearly  four- 
teen years.  During  this  time  not  only  has  he  prevented  the  development  of  conditions 
nnfavorable  to  navigation  sure  to  result  from  the  operations  of  natural  causes  unre- 
sisted, but,  with  the  aid  of  the  State  authorities,  he  has  improved  the  transit  by  rec- 
tifications of  channels,  and  by  increasing  their  depth  over  the  bars,  on  an  average, 
between  1  and  2  feet. 

In  effecting  this  improvement,  dredging  has  been  largely  applied  in  aid  of  the  dike 
Bvstem,  as  was  originally  intended ;  and,  further,  General  Newton  does  not  claim  that 
this  system  will  pennauently  maintain  a  navigable  channel,  especially  above  Albany, 
without  some  dredging  from  time  to  time  to  remove  coarse  material  washed  by  fresh- 
ets from  heads  of  islands  and  the  river  banks,  and  deposited  in  the  channel.  Until 
the  source  of  supply  of  wich  material  is  cut  off,  it  will  form  obstacles  in  the  river  be- 
low Troy  to  be  removed  only  by  the  dredge.  General  Newton  has  had  so  long  and 
useful  an  experience  in  connection  with  the  improvement  of  the  Hudson  River,  and 
his  reputation  is  so  identified  therewith,  that  his  opinions  in  reference  thereto  are 
entitled  to  great  weight. 

•  Omitted.    Printed  on  page  488,  Annual  Report  of  the  Chief  of  Engineers  for  1880. 
f  Omitted.    Printed  in  Annual  Report  of  the  Chief  of  Engineers  for  1880,  page  486. 
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General  Newton,  having  expressed  a  wiah  to  take  no  part  in  the  action  of  the  Board 
on  the  anhject  involved  in  the  foregoing  report,  was  excused  therefrom. 
Respectinlly  submitted. 

Z.   B.  TOWKR, 
Colonel  of  Engineers f  Bvt,  Maj.  Gen.,  U.  S,  A. 
Henry  L.  Abbot, 
Major  of  Engineers,  Bvt.  Brig.  General. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  8.  A. 

From  the  table  above  given  it  is  seen  that  in  1819  an  available  chan- 
nel depth  of  but  4  feet  at  low  water  existed  between  New  Baltimore  and 
Albany;  that  in  1867  this  bad  increased  to  7^  feet,  and  in  1878-'79  to  8^ 
feet. 

The  project  for  the  improvement  of  the  river,  adopted  in  1867-'68,  was 
intended  to  secure  a  navigable  channel  11  feet  deep  at  low  water,  up  to 
Albany,  and  9  feet  deep  between  Albany  and  Troy.  The  survey  made 
during,  the  past  year  shows  that  this  design  is  nearly  accomplished, 
these  depths  having  been  obtained,  with  a  few  exceptions,  over  those 
parts  of  the  river  respectively ;  and  there  is  now  a  depth  of  over  10  feet 
between  New  Baltimore  and  Albany,  and  a  depth  of  more  than  8  feet 
between  Albany  and  Troy.  During  the  past  year  work  has  been  chiefly 
restricted  to  makinga  careftil  hydrographic  survey  of  the  river  between 
Troy  and  New  Baltimore,  with  the  view  of  ascertaining  what  changes 
had  taken  place  in  the  channel  since  the  last  survey  was  made  in  1877-'78. 

The  maps  of  this  survey  have  been  completed  and  the  report  of  Assist- 
ant Engineer  E.  H.  Talcott,  who  made  the  survey,  is  appended  hereto. 
His  report  gives  a  very  clear  view  of  the  condition  of  this  part  of  the 
river. 

In  the  early  part  of  the  fiscal  year  the  contractor  finished  the  removal 
of  Austin's  Bock,  just  above  Yau  Wie^s  Point,  work  upon  which  was  be- 
gun in  1882  under  a  contract  dated  July  30,  1881. 

There  is  now  a  depth  of  12  feet  at  low  waterover  that  rock.  Through 
the  courtesy  of  the  State  engineer  and  surveyor  I  am  informed  that 
during  the  year  the  dredges  employed  by  the  State  of  New  York  have 
dredged  and  removed  from  the  channel  the  following  amounts  of  ma- 
terial: 

BETWEEN  TROY  AND  ALBANY. 

Cubic  Jftrdi< 

At  Round  Shoals 31,000 

Fieh  House  Shoals 21,0(X) 

Bath  Shoals 7.000 

BELOW  ALBANY. 

Van  W^ie's  Point  Shoal 2,500 

Esopus  Creek 2,fi00 

Total : 109,000 

The  condition  of  the  various  dikes  and  channels  is  given  in  the  report 
of  Mr.  Talcott,  which  is  submitted  herewith.  Until  the  results  of  the 
last  survey  shall  have  been  studied  more  closely  I  think  it  advisable  to 
repeat  the  recommendations  made  by  Captain  Mercur  in  his  report  for 
1884,  which  are,  that  the  work  next  to  be  undertaken  shall  be  the  com- 
pletion of  the  dike  from  Staat's  to  Campbell's  Island  Dikfe,  and  from 
Schermerhorn  Island  to  Shad  Island ;  the  proposed  improvement  be- 
tween Shad  Island  and  Mull's  Plaat,  New  Baltimore,  and  the  improve- 
ment at  Willow  Island. 

Following  these  may  be  enumerated,  in  order  of  urgency,  the  re- 
moval of  the  rock  in  the  Overslaugh  Channel;  the  repair  of  Coeymans 
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Middle  Dike ;  the  repair  and  raising  of  the  timber  dike  at  Bogart's 
Light ;  the  conRtruction  of  a  new  dike  to  complete  the  line  below  l^ine- 
Mile  Tree;  the  extension  of  the  dike  at  Mall's  Plaat,  and  repairs  gen- 
erally. 
The  cost  of  these  six  works  would  be  approximately  as  follows : 

Remoying  Overslangh  Channel  rock  and  temporary  dredging,  about 918, 000 

Repairing  Ooeymans  Middle  Dike,  2,700«  at  |3.50,  about 9, 460 

Repairing  and  raising  the  dike  at  Bogart's  Island,  500  feet,  at  $6 :i,  000 

Building  dike  to  complete  the  line  below  Nine-Mile  Tree,  1,650  feet,  at  $4 . . .      6, 600 

Extension  of  the  dike  at  Mnil's  Plaat,  1,600  feet,  at  $4 6,400 

The  repairs  of  dikes  generally,  say,  $1.50  per  foot. 
The  work  is  in  the  collection  district  of  New  York,  Albany  being  a  port  ot  entry. 


COMMERCIAL  STATISTICS. 

Value  of  the  imports  for  the  fiscal  year  ending  June  30,  1885 $629,958  00 

Duties  collected  thereon 108,106  37 

There  are  enrolled  and  licensed  at  this  port  505  vessels,  with  a  tonnage  of  71,371. 43w 

AMOUNTS  APPROPRIATRD. 

By  acts  approved— 

June  28,  1864 $33,000 

June  23,  1866 50,000 

March  3,  1867 305,188 

July  25,  1868 85,000 

April  10,  1869 89,100 

July  11,  1870 40,000 

March  3,  1871 40,000 

June  10,  1872 40,000 

March  3,  1873 40,000 

June  23,  1874 40,000 

March  3,  1875 40,000 

August  14,  1876 • 50,000 

June  18, 1878 70,000 

March  3,  1879 30,000 

June  14,  1880 20,000 

March  8.  1881 15,000 

By  act  passed — 

August  2,  1882...: .' 10,000 

By  act  approved — 

July5,  18.-J4 30,000 

Total 1,027.288 

Money  statement 

July  1,  1884,  amount  available $11,271  41 

Amount  appropriated  by  act  approved  July  5,  1884 30, 000  OO 

41,271  41 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 9,700  67 

July  1,  1885,  amount  available 31,570  74 

i  Amount  (estimated)  required  for  completion  of  existiug  project 35, 102  46 

'  Amount  that  can  be  nrotitably  expended  in  fiscal  year  ending  June  30, 1887    35, 102  46 
,  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I      harbor  acts  of  1866  and  1867. 

•  

REPORT  OF   MR.    R.    H.    TALCOTT,   ASSISTANT  ENGINEER. 

Albany,  N.  Y.,  June  18,  1885. 
Colonel:  I  have  the  honor  herewith  to  submit  a  report  of  the  work  done  on  the 
improvement  of  the  Hudson  River,  New  York,  while  under  my  charge. 
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Acting  under  instructions  from  Capt.  James  Mercur,  Corps  of  Engineers,  a  stirvey- 
in^  party  was  organized  about  the  1st  of  September,  1884|  for  the  purpose  of  making 
a  thorough  resurvey  of  the  channel  between  Troy  and  New  Baltimore. 

After  consultation  with  Captain  Mercur  it  was  decided  that,  owing  to  the  lateness 
of  the  season  and  the  amount  of  field  work  required  to  finish  the  survey  before  ice 
should  form,  that  the  resurvey  should  begin  at  the  railroad  bridge  at  Troy,  and  not 
at  the  State  Dam,  as  that  part  of  the  channel  is  not  subject  to  much  change,  and  that 
it  should  extend  far  enough  below  New  Baltimore  to  include  the  Stone  House  Bar, 
which  was  represented  by  the  steamboat  men  as  shoaling. 

The  survey  was  pushed  through  as  ramdly  as  possible,  and  by  the  middle  of  Novem- 
ber the  notes  required  were  all  taken.  The  field  work  consisted  of  cross-sections  of 
the  river,  taken  as  nearly  as  possible  at  rip^ht  angles  to  the  thread  of  the  current  and 
varying  from  100  to  300  feet  apart.  The  lines  of  soundings  began  and  ended  at  the 
shore  or  dikes,  and  no  effort  was  made  to  take  soundings  between  the  dikes  and  the 
shore.  Notes  were  takea  to  locate  all  new  dikes  and  wharves  and  to  show  where 
changes  had  been  made  in  old  wharves. 

The  shore-line  and  all  topographical  features  were  taken  from  the  map  of  the  pre- 
vious survey,  corrections  to  the  former  being  made  when  the  ends  of  the  lines  of 
soundings  showed  a  change.  The  shore-line  of  the  creeks  and  back  channels  conld 
not  be  resurveyed  without  using  time  required  for  the  survey  of  the  main  channel. 

The  changes  in  these,  though  apparent  in  some  places,  are  not  great  or  of  impor- 
tance. The  basis  for  the  survey  was  the  triangulation  made  for  tne  last  survey  in 
1877.    A  good  many  of  the  points  had  been  lost,  but  they  were  restored  as  closely  as 

gossible  from  those  that  remained^  and  the  triangulation  was  extended  to  include 
tone  House  Bar. 

The  tidal  observations  and  reductions  of  1876,  when  a  full  set  of  self-registering 
tide-gauges  were  kept  in  operation  for  several  months,  were  used  for  reducing  the 
soundings,  a  sufficient  number  of  bench-marks  having  been  found  to  determine  the 
elevation  of  the  zeros  of  the  tide- staves  read  during  the  soundings,  so  that  the  planes 
of  reference  of  this  last  survey  and  those  of  1877  are  identical. 

The  reductions  of  the  observations  and  mapping  were  carried  on  during  the  winter 
in  the  office  at  Albany.  By  means  of  a  few  common  points  a  pretty  close  connection 
was  made  with  the  monuments  of  the  triangulation  executed  by  the  New  York  State 
survey  in  1878. 

Tiiis  connection  was  not  as  close  as  it  could  have  been  made  some  years  ago,  when 
the  stations  of  the  river  survey  were  all  still  intact,  but  I  think  the  greatest  error  of 
position  of  any  of  the  points  will  not  be  more  than  2  or  3  feet. 

Between  Troy  and  Albany  dredging  has  been  done  on  all  the  bars  almost  every 
season,  so  that  a  comparison  of  the  two  latest  surveys  of  that  section  of  the  river 
shows  very  little  more  than  the  effects  of  the  dredging.  Dredges  were  at  work  on 
Round  and  Fish  House  shoals  at  the  time  the  soundings  were  made.  Boats  drawing 
7  feet  of  water  can  pass  over  these  bars  at  mean  low  water,  and,  except  at  Patroon's 
Island,  there  was  a  fair  8-foot  channel.  Owing  to  shoaling  during  the  past  winter 
and  spring  dredges  will  be  put  to  work  again  in  a  few  days.  The  width  of  the  chan- 
nel has  been  contracted  at  Breaker's  Island  by  the  dumping  of  the  refuse  from  the 
steel  works  on  the  east  shore. 

This  dump  is  about  50  feet  outside  of  the  limit  of  the  grant  of  land  under  veater  to 
Mr.  Erastus  Coming,  aud  being  entirely  unprotected,  a  great  deal  of  material  from 
it  is  being  washed  into  the  channel  by  freshets  and  steamboat  waves.  The  shore  of 
Breaker's  Island  is  also  washing  away  at  the  narrowest  part  of  the  channel.  The 
condition  of  the  dikes  on  this  section  is  as  follows: 

Port  Schuyler  Dike,  a  stone  revetment,  is  much  broken,  having  two  large  gaps  in 
it,  between  Hillhouse  Island  and  the  mainland,  and  is  more  or  less  damag^  in  other 

S laces.  The  revetment  of  Hillhouse  Island  is  in  good  condition.  The  high  timber 
ike  between  Hillhouse  and  Patroon's  islands  is  in  fair  qoudition,  but  the  timbers  of 
the  crib-work  have  been  stolen  from  the  upper  courses,  and  the  remaining  timber  ii> 
getting  rotten,  though  still  strong  enough  to  keep  the  stone  in  position.  The  revet- 
ment of  Patroon's  Island  is  broken  nearly  its  whole  length.  Base  Island  Crib  Dike  is 
almost  entirely  gone  for  about  1,500  feet.  The  upper  and  lower  ends  are  in  fair  or- 
der. Base  Island  Pile  Dike  is  in  good  order,  except  where  it  has  been  cut  for  channels 
to  dumping  grounds,  bat  needs  stone  filling  nearly  its  whole  length. 

Bath  Dike  is  broken  in  several  places.  Patroon's  Island  Crib-dike  is  almost  entirely 
gone  for  about  500  feet,  at  the  upper  end,  and  for  about  350  feet  about  the  middle. 
The  sections  still  standing  are  in  fair  order.  Of  the  single  pile-dike  connecting  Pa- 
troon's Crib-dike  with  Patroon's  Lower  Island,  only  about  1,000  feet  is  still  stanaing. 
and  that  at  the  lower  end. 

From  Albany  to  New  Baltimore  a  comparis<.n  of  the  last  two  surveys  shows  no  ap- 
parent changes  at  Cuyler's  Bar,  but  on  the  Crossover  below  Douw's  Point  the  channel 
is  both  deeper  and  wider.  At  Beacon  Island  there  is  a  shoal,  with  only  about  8}  feet 
at  mean  low  water.    There  was  a  bad  shoal  in  this  place  in  1677.  but  a  channel  WM 
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dredged  through  it  before  the  soundiDgs  shown  on  the  map  of  that  date  was  taken. 
From  Beacon  Island  to  Van  Wie's  Point  there  is  a  good  channel  of  9  feet  depth,  which 
hoB  widened  considerably  most  of  the  distance.  The  last  survey  shows  the  enacts  of 
the  ice  gorge  in  the  spring  of  1884,  when  the  water  was  tnrned  from  the  main  channel 
and  came  back  into  the  channel  again  through  the  gap  in  the  high  dike  at  the  lower  end 
of  Beacon  Island.  A  ledge  of  rock  about  100  feet  from  the  dike  on  the  west  side  of  the 
channel  is  a  serious  obstruction,  as  it  has  only  8.4  feet  of  water  on  it  at  low  water  on  the 
shoalest  point.  This  rock  was  surveyed  on  the  ice  in  January,  1884,  by  Mr.  F.  J.  Rod- 
gers,  who  made  an  estimate  of  the  quantity  required  to  be  removed  to  obtain  12  feet 
over  it.  Where  Austin's  Rock  has  been  removed  there  are  considerable  changes  in  the 
contour  of  the  bottom,  and  these  changes  are  still  in  progress.  A  shoal  formed  here 
this  spring,  which  has  been  removed  by  the  State  dredges.  Winnie's  Bar  has  changed 
very  little,  if  any,  except  that  the  12-foot  contour  has  moved  down-stream  about  250 
feet.  There  is  still  a  good  9-foot  channel  here.  From  Parda  Hook  to  New  Baltimore 
there  is  a  decided  improvement  in  the  channel.  Cedar  Hill  Bar  has  a  good  wide 
channel,  giving  about  10  feet  at  mean  low  water,  and  there  is  a  good  channel  of  11 
feet  depth  in  t<he  shoalest  places  as  far  as  MulPs  Crossover.  At  MulFs  there  is  a  de- 
cided improvement,  and  the  channel  is  both  wider  and  deeper  than  that  shown  on  the 
map  of  the  previous  survey.  The  State  dredged  a  channel  through  this  bar  in  1877, 
before  the  sonndings  shown  on  the  map  were  taken,  and  dredging  was  also  done  here 
about  two  years  ago.  The  next  bar,  at  Coeymans,  nas  almost  entirely  disappeared, 
and  there  is  now  a  good  straight  channel  there,  with  about  10|  feet  of  water  at  mean 
low  water.  The  New  Baltimore  Bar  has  also  gone,  and  below  Willow  island,  where 
there  was  always  a  bad  bar,  the  last  survey  shows  a  good  wide  channel.  Stone  House 
Bar  not  having  been  included  in  the  previous  survey,  there  is  no  means  of  making 
any  comparison.  Quite  a  large  amount  of  dredging  was  done  hero  by  the  State  about 
two  years  ago. 

The  dikes  on  this  section  are  generally  in  good  condition,  except  that  they  need 
stone  filling  in  many  places,  and  some  of  them,  such  as  Roah  Hook,  Coeymans  Mid- 
dle Ground,  Barren  Island,  and  West  Dike,  are  undermined  on  the  channel  face,  either 
in  whole  or  in  part,  and  need  strengthening.  Of  the  single  pile  dikes  built  in 
1878-'80,  that  from  Douw's  Point  south  is  in  fair  condition.  From  Staat's  Point  south 
only  a  few  sectioivs  remain,  and  most  of  that  is  in  a  very  bad  state.  Those  at  Bear 
Island,  Winnie's  Landing,  Cow  Island,  and  MuU'b  Crossover  are  in  a  fair  state  of 
preservation. 

The  maps  of  the  resurvey  with  tracings  of  them  are  in  your  office  in  the  hands  of 
Mr.  C.  G.  Auerbach,  who  has  done  all  of  the  lettering  on  the  originals,  which  were 
done  in  pencil  in  the  Albany  office. 

AH  the  above  is  respectfully  submitted. 

Very  respectfully,  your  obedient  servant, 

R.  H.  Talcott. 

Lieut.  Col.  Walter  McFarland, 

Corps  of  Engineers f  U.  S,  A. 


D  25. 

IMPROVEMENT  OF  HARBOR  AT  RONDOUT,  NEW  YORK. 

Rondout  Harbor  is  at  the  mouth  of  Rondout  Creek,  on  the  west  bank 
of  the  Hudson  River,  between  80  and  90  miles  above  New  York.  The 
creek  is  a  tidal  streiim  for  3  miles  above  its  mouth.  Prior  to  1871  im- 
provements had  been  made  by  private  persons  and  corporations,  but  no 
permanent  benefits  had  been  derived  from  them.  A  survey  of  the  har- 
bor was  made  by  the  Government  in  1871,  with  a  view  to  its  permanent 
improvement,  when  it  was  found  that  there  was  an  available  channel 
depth  of  about  7  feet.  The  project  based  upon  this  survey  provided  for 
the  formation  and  maintenance  of  a  channel  at  the  mouth  of  the  creek 
100  feet  wide  and  14  feet  deep,  to  be  obtained  by  means  of  dredging  and 
diking.  Two  parallel  channel  dikes  were  to  be  built  outward  into  the 
Hudson  on  a  gentle  curve  down-stream,  with  a  branch  dike  running 
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up-8tream  from  the  outer  end  of  the  north  dike  to  protect  it  from  run- 
ning ice.    The  estimated  cost  of  this  work  was  as  follows: 

Building  the  north  dike,  748  yards  long |41,600 

Building  the  branch  dike,  640  yards  long 34, 4()0 

Building  the  sonth  dike,  l,277*yard8  long 59,600 

Di-eiiging  a  channel  3,000  feet  long,  100  feet  wide,  and  14  feet  deep  at  low 

water,  48,000  cubic  yards,  at  30  cents 14,400 

Contingencies 22,500 

Total 172,500 

The  final  length  of  the  north  and  sonth  dikes  was,  however,  to  be 
determined  by  the  effects  that  they  were  observed  to  produce  in  the 
removal  of  the  bar  as  they  were  gradually  extended  outward.  In  1872, 
by  reason  of  a  reduction  in  the  estimated  length  and  cost  of  the  dikes, 
this  estimate  was  reduced  to  $104,000.  The  project  was  practically 
completed  in  1880,  and  a  history  of  the  improvement  may  be  found  in 
the  Eeport  of  the  Chief  of  Engineers  for  1881,  Parti,  page  494,  with 
comparative  sketchus.  At  that  date  the  north  dike  was  about  2,200 
feet  long,  the  branch  dike  was  about  1,000  feet  long,  the  south  dike  was 
about  2,800  feet  long,  with  a  spur  to  the  light-house  330  feet  long,  and 
a  channel  depth  had  been  obtained  of  13f  feet  at  low  water  between 
dikes. 

The  appropriation  of  $2,000,  passed  August  2, 1882,  was  applied  to 
repairs.  The  dikes  were  refilled  with  stone  where  needed,  fender  piles 
were  placed  at  the  outer  end  of  the  north  dike,  and  600  feet  of  the  south 
dike  was  raised  to  the  level  of  high  water.  The  balance  of  this  appro- 
priation available  July  1,  1884,  was  $706.03,  which,  with  the  appropria- 
tion of  $1,000  approved  July  6, 1884,  has  been  applied  during  the  fiscal 
year  to  cutting  off  150  feet  of  the  outer  end  of  the  south  dike,  in  accord- 
ance with  a  recommendation  contained  in  the  last  annual  report.  Three 
small  lumps  between  the  piers  have  been  dredged  to  a  depth  of  14  feet  at 
low  water,  requiring  the  excavation  of  923J  cubic  yards  of  material,  and 
spring  piles  have  been  placed  along  the  dikes  where  needed. 

All  the  work  was  done  by  hired  labor.  Although  the  project  is  prac- 
tically completed,  $10,000  is  still  to  be  appropriated  under  the  original 
estimate,  which  can  be  profitably  expended  in  reparing  the  dikes,  and 
in  widening  the  channel  between  them. 

Appropriations  for  the  improvement  of  Boudout  Harbor  have  been 
made  as  follows: 

Bv  act  approved  June  10,  1872 $10.000  00 

By  act  approved  March  3,  1873 20,000  00 

Amount  allotted  June  8,  1875: 

From  repairs  of  harbors  on  Atlantic  coast 762  Ic 

From  contingencies  of  rivers  and  harbors,  &c 237& 

By  act  approved  AufTUst  14, 1876 30,000  00 

Bv  act  approved  June  18,  1878 30. 000  W 

By  act  passed  August  2, 1882 2,000  00 

By  act  approved  July  5, 1884 1,000  00 

Total , 94,000  00 

Rondout  is  in  the  collection  district  of  New  York.  The  nearest  works  of  defense  are 
those  of  New  York  Harbor, 

No  statement  has  been  received  of  the  amount  of  commerce  of  Bond- 
out  for  the  fiscal  year  ending  June  30,1885;  but  in  the  last  annual 
report  it  is  stated  that  the  amount  of  commerce  and  navigation  bene- 
fited by  the  completion  of  the  work  is  $70,000,000. 
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Money  statement. 

July  1,  1884,  amount  available $760  03 

Amount  appropriated  by  act  approved  July  5,  1884 1, 000  00 

1,760  03 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  ontstanding 

liabilities  July  1,  1884 1,099  67 

July  1,  1885,  amount  avaUable 60  36 

I'  Amount  (estimated)  required  for  completion  of  existing  project 10, 000  00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1687    10, 000  00 
^x  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I      h.irbor  acts  of  18(56  and  1867. 


D26. 

IMPROVEMENT  OF  8AUGERTIES  HARBOR,  NEW  YORK. 

The  harbor  of  Saugerties  is  on  the  west  bank  of  the  Hudson  Eiver, 
about  95  miles  above  Kew  York,  and  is  formed  by  the  mouth  of  Esopus 
Creek.  Some  works  of  improvement  have  already  been  attempted  by 
the  inhabitants,  but  no  permanent  benefit  has  been  derived  from  them. 
In  1883  a  survey  with  a  view  to  its  improvement,  ordered  by  act  of  Con- 
gress passed  August  2,  1882,  was  made  under  direction  of  General  New- 
ton, whose  report  dated  November  28, 1883,  is  found  in  the  Annual  Re- 
port of  the  Chief  of  Engineers  for  1884,  Part  I,  page  716. 

This  report  shows  that  the  mouth  of  the  creek  is  obstructed  by  a  bar 
1,100  feet  long,  lying  between  the  6-foot  curve  in  the  Hudson  and  the 
6-foot  curve  in  the  creek,  with  a  minimum  depth  upon  it  of  3  feet  at 
mean  low  water,  and  two  projects  for  its  improvement  were  submitted, 
both  providing  for  a  channel  7  feet  deep  at  low  water  and  100  feet  wide, 
to  be  obtained  by  constructing  parallel  dikes  and  dredging  a  channel 
between  them  ;  but  the  question  which  method  would  best  secure  the 
purpose  was  to  be  left  until  further  examination  could  be  made. 

A  sketch  showing  the  two  plans  proposed  was  printed  in  Senate  Ex. 
Doc.  No.  57,  Forty-eighth  Congress,  first  session. 

The  estimates  were  as  follows  : 

FIRST  PLAN. 

Dredging  a  channel  1,900  feet  long,  100  feet  wide,  and  7  feet  deep  at  mean  low 
water ; 

20,628  cubic  yards  at  35  cents |7,219  80 

Northdike,  2,100  feet  long,  at  88 16,800  00 

South  dike,  2,800  feet  long,  at  |58 22,400  00 

Total 46.419  80 

8KGOND  PLAN. 

Dredging  a  channel  ^,500  feet  long,  100  feet  wide,  and  7  feet  deep  at  mean  low 
water : 

55,654  cubic  yards  in  6itu  at  25  cents $16,913  50 

Northdike,  2,600  feet,  at  $8   22,800  00 

South  dike,  800  feet,  at  $8 6,400  00 

Total 43,113  50 
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Five  thousand  dollars  for  the  improvement  of  this  harbor  was  appro- 
priated by  act  approved  July  5, 1884,  bat  in  view  of  the  fact  that  the 
State  of  New  York  had  undertaken  to  make  some  improvements  there 
it  was  decided  not  to  begin  work  at  once,  but  to  wait  until  it  coold  be 
ascertained  what  plan  had  been  decided  upon  by  the  State  authoritiee 
and  until  a  farther  examination  could  be  made. 

Ko  work  has  yet  been  done. 

Saagerties  is  iu  the  eleventh  coUection  district.  The  nearest  port  of  entry  is  Al- 
bany, N.  Y.,  and  the  nearest  light-house  is  at  the  mouth  of  Esopus  Creek. 

OOMMEROIAL  STATISTICS. 

Ko  statement  of  the  commerce  of  Sangerties  has  been  received  for  the 
fiscal  year  ending  June  30, 1885.  A  carefuUy-pvepared  statement  is 
submitted  with  General  Newton's  report  qf  November  28, 1883,  which 
may  be  found  on  page  717,  part  1,  of  the  Report  of  the  Chief  of  Engi- 
neers for  1884. 

Money  statement 

Amount  appropriated  by  act  approved  July  5,  1884 t5, 000  00 

July  1, 18o5y  amount  expended  during  fiscal  year,  exclnsiye  of  ontst^anding 
liabilities  July  1,  1884 44  05 

July  1,  1885,  amount  available 4,955  95 


D  27. 

EEMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

Op  the  29th  of  February,  1884,  the  schooner  Jane,  coaMaden,  bottDd 
to  Providence,  E.  L,  was  wrecked  in  what  is  known  as  the  "  Eastern 
Channel,''  leading  out  of  and  into  the  harbor  of  New  Haven.  The 
wreck  was  duly  reported  and  after  advertising  the  notice  to  owners  re- 
quired by  law,  and  getting  no  response  thereto,  proposals  were  asked 
for  its  removal  under  date  of  March  18,  1885. 

The  following  is  an  abstract  of  bids  received : 

PROPOSALS  FOR  REMOVAL  OF  WRECK  AT  ENTRANCE  TO   NEW   HAVEN  HARBOR,  COX- 
NECTICUT,  OPENED  APRIL  18,  1885. 

1.  C.  W.  JohnstOD,  Lewes,  Del |1,260 

2.  Thomas  H.  Scott,  New  London,  Conn 600 

3.  WilliamE.  Chapman,  New  York,N.  Y 449 

William  E.  Chapman  was  the  lowest  responsible  bidder,  and  a  con- 
tract was  entered  into  with  him  April  27,  1885,  for  the  work. 

On  June  27  the  contractor  brought  up  a  large  derrick  scow,  passed 
chains  under  the  wreck,  raised  it  and  secured  it  alongside,  and  then 
towed  it  out  into  the  Sound  and  dropped  it  in  deep  water. 

The  wreckage  consisted  of  80  feet  of  the  bottom,  the  sternpost,  and 
some  of  the  ribs  of  the  schooner.  An  examination  of  the  bottom,  made 
afterward,  showed  that  all  the  wreckage  had  been  removed.  The  rest 
of  the  wreckage  had  drifted  ashore  on  Light-house  Point. 

The  cost  of  the  removal  of  the  wreck  was  $556.19. 
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D  28. 

PRELIMINARY  EXAMINATION  AT  HORTON'S  POINT,  NEAR  DUTCH  [DUCK] 
POND  POINT,  NEW  YORK,  FOR  BREAKWATER. 

ENGINEER  Office,  United  States  Armt, 

New  Havetiy  Conn.j  October  23, 1884. 

General.  :  I  have  the  honor  to  make  the  following  report  upon  the 
preliminary  examination  ordered  by  act  of  Congress  approved  July  5, 
1884,  to  be  made  at "  Horton's  Point,  near  Dutch  Pond  Point,  New  York, 
for  breakwater.'^ 

Horton's  Point  lies  on  the  north  shore  of  Long  Island,  about  13  miles 
west  of  Plum  Out,  and  50  miles  east  of  the  harbor  of  Huntington. 

Duck  Pond  Point,  which  inquiry  indicates  is  the  point  referred  to  in 
the  act  of  Congress,  though  there  called  Dutch  Pond  Point,  is  the  next 
point  on  the  Long  Island  shore  west  of  Horton's  Point,  and  is  about  5 
miles  distant  from  it. 

Between  these  two  points  is  a  bight  or  shallow  indentation  in  the 
shore  line,  with  a  long  sand-bar  in  front  of  it,  beginning  near  Horton's 
Point  and  stretching  westwardly  about  2  miles  beyond  Duck  Pond  Point, 
a  distance  of  about  7  miles.  At  low  tide  the  water  on  this  bar  is  from  3 
to  10  feet  deep,  while  inside  there  is  a  depth  of  about  15  feet  for  a  width 
of  500  or  600  feet,  and  about  this  depth  may  be  carried  out  through  the 
two  entrances  at  the  ends  of  the  sand-bar. 

Upon  inquiring  of  the  Hon.  Perry  Belmont,  Member  of  Congress,  in 
whose  Congressional  district  Horton's  Point  is  situated,  as  to  the  special 
purpose  of  the  examination  which  had  been  ordered  there,  I  was  referred 
by  him  to  the  Hon.  H.  A.  Beeves,  of  Oreenport,  for  the  necessary  infor- 
mation. 

Mr.  Beeves  drew  my  attention  to  what  the  Coast  Survey  chart  of 
Long  Island  Sound  shows,  namely,  that  there  is  not  a  single  natural 
harbor  of  refuge  on  the  Long  Island  shore  between  Huntington  Harbor 
and  Plum  Out,  a  distance  of  about  63  miles,  and  he  stated  that  the 
opinion  was  unanimously  held  by  the  sailing  population  of  Oreenport 
and  the  vicinity  that  an  artificial  harbor  of  refuge  ought  to  be  formed 
at  some  point  along  that  line,  and  that  it  was  generally  believed  that 
the  bight  between  Horton's  Point  and  Duck  Pond  Point  would  be  a 
suitable  and  convenient  place  for  the  construction  of  such  a  harbor.  He 
was  unable,  however,  to  furnish  me  with  any  statistics  relating  to  the 
matter,  or  to  refer  me  to  any  petitions,  reports,  recommendations  of 
chambers  of  commerce,  boards  of  trade,  or  other  representative  bodies 
bearing  upon  the  subject,  though  he  felt  confident  that  there  were  a 
number  of  papers  of  this  description  filed  away  in  Washington  among 
the  records  of  the  Committees  on  Commerce.  It  was  his  opinion  that 
the  question  of  constructing  a  harbor  of  refuge  on  that  part  of  the  Long 
Island  coast  was  one  of  much  more  than  local  interest,  and  concerned 
in  a  high  degree  the  welfare  of  a  large  part  of  the  commerce  which  finds 
its  way  through  Long  Island  Sound. 

I  have  been  wholly  unable,  however,  to  ascertain  what  amount  of 
commerce  would  be  benefited  by,  or  would  make  use  of,  such  a  harbor 
were  it  constructed. 

Undoubtedly  the  large  fishing  fleet  sent  out  by  the  various  towns  in 
the  neighborhood  of  the  sound  would  be  glad  to  have  a  place  of  refuge 
in  this  vicinity  in  stormy  weather,  as  would  the  coasters  and  the  out- 
ward bound  vessels  that  might  encounter  a  northeaster  while  hugging 
the  Long  Island  shore ;  for  under  such  circumstances,  if  they  cannot 
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face  the  gale,  they  have  no  other  resource  thau  to  run  back  to  Crane's 
Keck,  or  to  Huntington  Harbor,  13  miles  still  farther  to  the  west,  or  else 
to  seek  shelter  under  the  north  shore  by  running  across  the  Sound,  in 
either  case  having  their  work  to  do  over  again,  and  losing  time,  tide, 
money,  and  perhaps  markets. 

The  necessity  for  and  the  propriety  of  constructing  a  harbor  of  refuge 
somewhere  along  this  coast  line  is  manifest,  and  this  necessity  will  grow 
stronger  with  the  increasing  commerce  of  the  Sound. 

The  features  of  the  particular  locality  whose  examination  was  ordered 
by  the  act  of  Congress  before  referred  to  are  given  with  so  mnch  de- 
tail in  the  Coast  Survey  chart  of  Long  Island  Sound  that  no  further 
examination  or  survey  there  is  needed,  and  I  am  able  to  report  directly 
upon  its  qualiiications  for  the  purpose  for  which  it  has  been  recom- 
mended. 

That  recommendation,  I  understand,  was  based  in  a  great  measnre 
on  the  economy  that  would  result  from  btiilding  the  breakwater  upon 
the  sand-bar  lying  in  front  of  the  bight,  instead  of  in  deep  water. 
This  is  good,  so  far  as  it  goes,  but  it  would  result  in  forming  a  harbor 
only  15  or  16  feet  deep  at  low  water,  available  only  for  the  smaller  cl^iss 
of  fishermen  and  coasters — useless  to  the  larger  vessels  which  navigate 
the  sound — requiring  dredging  to  secure  a  good  entrance  to  it  and  to 
keep  it  open,  and  costing  for  a  half  mile  of  breakwater  not  less  than 
$250,000  at  present  rates. 

A  harbor  of  refuge,  if  built  here  at  all,  should  be  built  in  such  a  way 
as  to  afford  shelter  when  needed  to  any  vessel  that  passes  ihroagh  the 
sound.  The  necessary  depth  for  this  purpose  cannot  be  had  in  the  bight 
west  of  Horton's  Point,  and  the  only  way  to  secure  it  is  to  carry  the 
proposed  breakwater  out  into  4'or  5  fathoms  water,  entirely  outside  of 
the  sand-shoals ;  and  this,  of  necessity,  would  require  it  to  have  a  very 
strong  profile,  stronger  than  that  of  the  New  Haven  breakwater. 

A  harbor  one-fourth  of  a  mile  wide  and  one-half  a  mile  long,  inclos- 
ing an  anchorage  of  about  80  acres,  with  a  low-water  depth  of  from  20 
to  30  feet,  would  require  the  construction  of  about  a  mile  of  breakwater, 
which,  at  $2  a  ton  for  stone,  would  cost  not  less  than  $1,000,000.  A 
smaller  harbor  for  the  use  of  the  smaller  fishermen  and  coasters,  if  coq* 
structed  in  the  bight,  could  uever  be  adapted  to  the  use  of  the  larger 
vessels  passing  through  the  sound  without  increasing  the  cost  to  the 
estimated  cost  to  the  larger  and  deeper  harbor,  while  at  the  same  time 
it  would  from  its  position  be  much  less  serviceable  than  the  latter. 

Horton's  Point  would,  in  several  respects,  be  a  good  place  for  the  es- 
tablishment of  such  a  harbor  of  refuge,  for  it  is  a  prominent  and  well- 
marked  headland,  well  known  to  navigators,  and  already  lighted. 

No  work  of  this  character  or  magnitude  should  be  undertaken,  how- 
ever, until  a  thorough  study  is  made  of  the  whole  coast  line  between 
Huntington  Harbor  and  Plum  Out,  and  the  testimony  of  those  engaged 
in  the  coasting  and  fishing  trade  is  obtained  as  to  the  direction  of  the 
gales  which  they  most  dread,  and  from  which  they  most  need  prot-ection 
while  passing  along  this  part  of  the  coast.  The  question  should,  more- 
over, be  studied  in  connection  with  the  question  of  establishing  other 
harbors  of  refuge  on  the  north  shore  of  Long  Island  Sound,  for  which 
a  number  of  petitions  have  been  presented  to  Congress  within  the  last 
few  years;  for  the  particular  position  to  be  given  to  any  one  of  these 
would  probably  have  some  weight  in  determining  the  position  that 
ought  to  be  given  to  the  harbor  that  should  be  established  on  the  south 
shore  of  the  sound. 
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SUMMARY. 

(1)  The  bight  between  Horton's  Point  and  Duck  Pond  Point,  Long 
Island,  is  not  a  suitable  place  for  the  formation  of  a  harbor  of  refuge. 

(2)  Ko  farther  examination  or  survey  there  is  needed. 

(3)  A  harbor  of  refuge  is  needed  at  some  point  on  the  Long  Island 
shore  between  Huntington  Harbor  and  Plum  Gut. 

^4)  The  proper  site  for  such  a  harbor  of  refuge  can  be  determined 
only  by  a  careful  study  of  the  whole  coast  line  between  those  two  places, 
in  connection  with  the  direction  of  the  most  dangerous  winds,  and  the 
probable  positions  of  other  harbors  of  refuge  yet  to  be  established. 
Very  respectfully,  your  obedient  servant, 

WAIiTBE  MoFARLAND, 

Lieut  Col.  of  Engineers, 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 


D  29. 

PRELIBilNARY  EXAMINATION  OF  HUNTINGTON  HARBOR,  NEW  YORK. 

Engineer  Office,  United  States  Army, 

Neto  HaveUj  Conn.^  November  11,  1884. 

General:  I  have  the  honor  to  report  as  follows  upon  the  prelimi- 
nary examination  at  Huntington  Harbor,  New  York,  made  under  act  of 
Congress,  approved  July  5, 1884 : 

Huntington  Harbor  is  on  the  north  shore  of  Long  Island,  about  40 
miles  east  of  New  York  City.  It  is  a  shallow  harbor  inside  of  Hunt- 
ington Bay,  with  which  it  is  connected  by  a  shallow  and  narrow  strait. 
Huntington  Bay  is  a  deep-water  harbor  of  refuge,  lying  between  Eaton's 
Neck  on  the  east  and  Lloyd's  Neck  on  the  west,  and  is  the  most  east- 
erly harbor  of  this  kind  that  is  to  be  found  on  the  north  shore  of  Long 
Island. 

Upon  inquiring  of  the  Hon.  Perry  Belmont,  M.  C,  in  whose  Con- 
gressional district  Huntington  Harbor  is  situated,  as  to  the  object  of 
the  survey  called  for,  I  was  referred  by  him  for  the  necessary  informa- 
tion to  the  Hon.  Charles  B.  Street,  of  Huntington,  Long  Island,  New 
York 

Mr.  Street  informed  me  that  the  channel  along  the  east  side  of  Hunt- 
ington Harbor,  which  was  dredged  to  a  depth  of  8  feet  in  1872  and  1873, 
bSKl  since  filled  up  with  mud  from  the  flats,  and  that  it  was  desired  that 
the  original  depth  which  the  dredging  produced  should  be  restored. 

The  reports  upon  the  survey  and  the  improvement  of  this  harbor  are 
to  be  found  in  the  Annual  Beports  of  the  Chief  of  Engineers  for  the 
fiscal  years  ending  June  30, 1872  and  1873.  The  amount  of  money  ex- 
pended in  the  improvement  was  $22,500. 

The  statistics  of  the  commerce  of  the  port  which  were  promised  me 
have  not  been  received,  but  they  probably  do  not  differ  materially  from 
those  given  in  the  report  upon  the  survey  of  1871. 

Four  sailing  vessels,  two  sloops,  and  two  schooners  of  60  tons  or  100 
tons  each,  run  regularly,  one  trip  a  week,  between  Huntington  Harbor 
and  New  York.  About  16,000  tons  of  merchandise  and  25,000  tons  of 
coal  and  lumber,  I  am  told,  are  brought  in  annually,  and  about  25,000 
tons  of  farm  produce  are  exported. 


Digitized  by 


Google 


704         REPORT    OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

The  channel  dredged  in  1872-'73  having  filled  up,  vessels  cannot  now 
approach  the  wharves  at  low  tide,  as  the  channel  depth  there  is  not 
over  2  or  3  feet ;  but  the  mean  rise  of  tide  being  something  over  7  feet, 
they  can  get  in  at  high  water  if  there  is  sufficient  daylight  for  them. 
If  a  permanent  channel  8  feet  deep  could  be  given  to  this  harbor  it 
would  undoubtedly  be  of  great  value  to  the  town  by  establishing  com- 
petition in  freights  between  the  water-route  and  the  railroad,  and  by 
permitting  connection  by  steamboat  between  Huntington  Harbor  and 
the  other  harbors  on  both  shores  of  Long  Island  Sound. 

For  these  reasons  I  regard  this  harbor  as  worthy  of  improvement, 
and  I  recommend  that  a  survey  of  it  be  made  with  the  view  of  deter- 
mining the  conditions  that  are  necessary  for  the  formation  of  a  channel 
that  may  be  kept  free  from  the  danger  of  filling  up  again  with  mnd 
washed  from  the  flats. 

The  cost  of  such  a  survey  will  not  exceed  the  following,  of  which  $400 
is  now  on  hand : 

One  assistant,  one  month $150 

One  transit-man,  one  month 1*5 

Two  boatmen  and  boats,  one  month 100 

Transportation  and  subsistence 100 

Total : 475 

Very  respectfully,  your  obedient  servant, 

Walter  MoFabland, 
Lieut.  Col.  of  Engineers, 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  JJ.  8.  A. 


NEW  YORK. 

Engineer  Office,  United  States  Army, 

l^ew  York,  N.  F.,  January  26,  1885. 

General  :  1  have  the  honor  to  submit  the  following  report  upon  the 
survey  of  Huntington  Harbor,  !N"ew  York,  made  in  accordance  with  the 
recommendation  contained  in  my  report  upon  its  preliminary  examina- 
tion dated  November  11, 1884,  approved  by  the  allotment  of  the  funds 
necessary  for  the  purpose : 

The  harbor  of  Huntington,  N.  Y.,  is  situated  on  the  north  shore  of 
Long  Island,  about  40  miles  by  water  east  of  the  city  of  New  York,  and 
about  30  miles  by  rail.  It  lies  inside  of  Huntington  Bay,  which  opens 
into  Long  Island  Sound  between  Lloyd's  Neck  on  the  west  and  Eaton's 
Neck  on  the  east.  There  is  deep  water  through  the  bay  up  to  the  en- 
trance into  the  harbor,  which  is  about  2^  miles  from  the  sound :  and  for 
1 J  miles  after  entering  the  harbor,  up  to  a  little  beyond  Ketcham's  Wharf, 
there  is  a  low- water  channel  between  8  and  9  feet  deep.  From  Ketch- 
am's  Wharf  up  to  Charles  Johnson's  W^harf,  formerly  known  as  the 
Old  Town  Dock,  a  distance  of  about  half  a  mile,  a  channel  140  feet 
wide  and  8  feet  deep  at  low  water  was  dredged  in  1872-'73  along  the 
east  shore  through  the  muddy  bottom  of  the  haibor.  This  channel  is 
now  essentially  filled  up  with  the  mud  that  has  run  into  it  from  the  great 
mud  flat  which  covers  this  part  of  the  harbor,  and  it  cannot  be  used 
except  when  the  tide  gives  it  a  sufficient  depth,  the  mean  rise  of  the 
tide  here  being  a  little  over  7  feet. 
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With  this  vast  reservoir  of  mud  to  spoil  any  unprotected  channel  that 
might  be  made  through  it,  the  only  remedy  seems  to  be  to  cut  off  the 
supply  of  mud  by  constructing  a  line  of  sheet- piling,  properly  stiffened, 
along  the  outer  side  of  the  proposed  channel  parallel  to  the  general  line 
of  the  shore,  and  to  dredge  the  space  between  the  shore  and  the  line  of 
piling  to  the  required  depth ;  and  the  special  object  of  the  survey  just 
completed  was  to  ascertain  the  cost  of  such  an  improvement.  This  sur- 
vey was  made  by  Civil  Engineer  Henry  N.  Babcock,  with  his  a^us- 
tomed  care  and  thoroughness,  and  the  following  extracts  from  his  re- 
port are  of  interest: 

The  village  of  Huntington,  with  a  population  of  4,000,  lies  nearly  1  mile  Bouth  of 
the  harbor.  The  head  or  south  end  or  tne  harbor  is  bounded  by  a  gravel  causeway, 
back  of  which  is  a  salt-water  pond  of  50  or  more  acres,  bare  at  low  water,  receiving 
and  discharging  tide- water  through  three  gates,  at  the  westerly  one  of  which  a  tide- 
mill  runs.  These  gates  divide  the  available  tidal  flow  into  three  small  drains,  the 
easterly  and  westeny  of  which  are  used  as  channels.  There  are  six  wharves  on  the 
east  side  of  the  harbor  and  one  on  the  west  side. 

In  lb71  a  survey  of  the  harbor  was  made  under  direction  of  the  late  General  G.  K. 
Warren,  lieutenant-colonel  of  engineers,  and  in  1872  and  1873  a  channel  8  feet  deep 
at  mean  low  water,  about  140  feet  wide  and  2,200  feet  long,  was  dredged  in  the  east 
Bide  of  the  harbor  to  the  farthest  wharf  then  built ;  91,786  cubic  yards  of  mud,  sand^ 
and  clay  were  removed. 

The  present  survey  consists  of  an  examination  of  only  the  upper  part  of  the  harbor, 
that  being  the  only  part  where  improvement  is  needed.  The  objects  especially  sought 
were  to  find  out  what  changes  had  taken  place  since  the  survey  of  1871.  what  is  the 
present  condition  of  the  channel  of  1872-^73,  and  what  is  the  depth  of  Boft  mud  on  the 
bottom. 

A  comparison  of  the  map  of  this  survey  with  that  made  in  1871  shows  but  slight 
changes;  the  depth  on  the  flats  is  apparently  a  little  greater.  The  channel  dredged 
in  1872-'73  was  made  8  feet  deep  at  mean  low  water;  its  available  depth  now  gradu- 
ally decreases  from  8  feet  to  1  foot ;  half-way  up  the  channel  there  is  5  feet  depth ; 
three-quarters  way  up  there  is  but  3  feet. 

The  material  of  the  bottom  of  the  harbor  in  its  upper  half  is  soft  mud,  except  in 
some  places  along  shore  and  close  to  low-water  line,  where  there  is  gravel ;  near  the 
head  of  the  harbor  a  few  soundings  show  a  covering  of  soft  sand,  1  foot  thick  or  less, 
over  the  mud.  Under  the  mud  lies  a  sandy  clay,  or  near  the  head  of  the  harbor  some- 
times sand  and  gravel.  The  observed  depth  of  mud  ranges  from  2  to  10^  feet ;  its 
consistency  on  tne  surface  is  quite  thin,  rather  stiffer  towards  the  head  of  the  harbor, 
and  considerably  stlffer  in  some  places  at  4  or  5  feet  depth. 

As  8  feet  at  low  water  is  the  depth  over  the  bar  at  the  mouth  of  the 
harbor,  I  think  that  is  the  depth  that  should  be  secured  in  the  channel 
leading  to  the  head  of  the  harbor,  should  it  be  decided  to  improve  it. 

To  dredge  a  channel  of  this  depth  and  100  feet  wide  as  far  up  as  the 
Old  Town  Dock  will  require  the  removal  of  about  72,000  cubic  yards 
of  mud  and  sand ;  and  to  widen  it  near  the  wharves,  make  a  turning 
place  for  vessels,  and  take  away  the  mud  on  the  shore  side  which  more 
immediately  threatens  the  permanence  of  the  new  channel,  will  require 
perhaps  the  removal  of  about  12,000  cubic  yards  more,  or  84,000  cubic 
yards  altogether,  which  must  be  (*.arried  out  and  dropped  in  the  deep 
water  of  Huntington  Harbor  or  Long  Island  Sound,  involving  the  ne- 
cessity of  towing  the  scows  which  convey  it  a  distance  of  from  4  to  6 
miles.  To  protect  this  channel  on  the  side  of  the  mud  flat  would  proba- 
bly require  the  construction  of  only  about  1,400  linear  feet  of  sheet- piling, 
the  remaining  1,000  feet  of  channel  toward  its  lower  or  outer  end  not  be- 
ing so  much  in  danger  of  being  filled  with  mud  as  the  upper  part.  To 
prevent  this  pile  protection  from  being  injured  by  ice  in  winter  or  by  ves- 
sels at  any  time,  it  should  not  be  allowed  to  project  above  the  low-water 
level,  and  a  bank  of  mud  from  20  to  30  feet  in  width  should  be  left  next 
to  it  on  the  channel  side.  As  this  work  would  be  buried  in  mud  it  would 
suffer  no  material  damage  irom  the  teredo,  and  need  not,  therefore,  be 
creosoted. 
45£ 
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This  sheet-pile  protection  should  consist  of  3-inch  plank  driven  be- 
tween string-pieces  of  6''  x  12"  timber,  attached  at  low- water  level  to 
round  piles  driven  into  the  bottom  at  intervals  of  10  or  12  feet.  As  the 
structure  will  have  a  bank  of  mud  against  it  on  each  side,  it  will  bean- 
necessary  to  carry  it  down  lower  than  the  bottom  on  which  the  mud 
rests ;  an  average  depth  of  10  feet,  perhaps. 

The  ends  of  this  structure  and  the  point  at  which  changes  of  direc- 
tion in  its  outline  occur  should  be  marked  by  piles  projecting  above  the 
high- water  level. 

The  probable  cost  of  making  such  an  improvement  as  this  is  as  fol- 
lows: 

Dredging,  84,000  cubic  yards,  at  25  cents  per  cubic  yard $21, 000 

Pile  protectioD ,  1,400  linear  feet,  at  ^  per  linear  foot 7, 000 

28,000 
Superintendence  and  contingencies 4,000 

32,000 

Should  it  be  decided  to  carry  this  channel  up  to  the  last  wharf  on  the 
east  side,  800  feet  above  the  Old  Town  Dock,  the  additional  cost  at  the 
same  rate  would  be  about  $10,000. 

This  provides  for  a  channel  100  feet  wide,  8  feet  deep  at  low  water, 
2,400  feet  long  if  extending  only  to  the  Old  Town  Dock,  and  3,200  feet 
long  if  extended  to  the  last,  or  Carll's  Dock ;  and  for  a  turning  place 
200  feet  wide  at  the  Old  Town  Dock.  To  make  the  channel  150  feet 
wide  up  to  the  Old  Town  Dock  would  cost  about  $10,000  more. 

It  is  probable  after  this  channel  is  cut  that  there  will  be  some  flow  of 
mud  into  it  from  the  shore  side  and  from  the  bank  which  lies  on  the 
channel  side  of  the  sheet-pile  protection,  but  it  is  believed  that  this  will 
not  be  large,  and  can  be  kept  down  by  a  small  amount  of  dredging  occa- 
sionally. 

For  the  reasons  given  in  my  preliminary  report  upon  the  examination 
of  this  harbor,  namely,  that  although  almost  on  the  Sound,  the  flourish- 
ing town  of  Huntington  is  cut  oif  from  free  water  communication  with 
New  York  and  the  other  towns  and  cities  which  are  its  neighbors  on 
the  Sound,  by  reason  of  its  shallow  harbor,  and  is  thus  in  a  great  meas- 
ure at  the  mercy  of  the  Long  Island  Railroad,  I  think  this  harbor  is 
worthy  of  improvement,  and  that  a  satisfactory  improvement  can  be 
made  for  $32,000. 

I  inclose  herewith  a  copy  of  a  communication  without  date  signed  by 
the  Hon.  Charles  E.  Street  and  James  M.  Brush  as  a  committee  on  the 
part  of  the  citizens  of  Huntington,  showing  the  population  and  com- 
mercial statistics  of  the  town. 

The  map*  of  the  survey  is  nearly  finished  and  will  be  forwarded  in  a 
few  days. 

Very  respectfully,  your  obedient  servant, 

Walter  McFarland, 
Lieut  Col  of  Engineers^ 

Brig.  Gen.  John  Newton, 

Chief  of  UngineerSj  U,  8.  A. 


COMMUNICATIOX  OP  COMMITTEE  ON  THE  PART  OF    THE  CITIZENS    OP    HUNTIKOTO^'* 

Dear  Sir  :  Pursuant  to  your  instructions,  we  submit  the  following  statement  con- 
cerning Huntington  Harbor,  New  York.  The  village  of  Huntington  contains  as  follows, 
as  near  as  we  can  estimate :  Population,  4,000  ;  number  of  stores,  including  coal  ftou 

•Omitted. 
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lumber,  35;  markets,  4;  manufactures,  earthenware,  sash  and  blinds,  carriages,  aud 
flour,  13 ;  churches,  8 ;  public  halls,  3 ;  public  school  attendance,  600;  private  school, 
1 ;  valuation  estimates,  $2,000,000. 

Vessels  engaged  in  freighting:  Packets  to  New  York  City,  3;  to  Bridgep  ort,  1; 
yessels  freighting,  15 ;  vessels  transient,  20 ;  leverage  tonnage,  90. 

Draught  of  vessels,  average,  7  feet. 

General  character  of  cargoes :  Store  merchandise,  farm  produce,  manufactured  ar- 
ticles, coal,  and  lumber. 

Chief  imports : 

Lumber $75,000 

Coal 40,000 

Merchandise 700,000 

815,000 

Chief  exports : 

Hay 700,000 

Grain 200,000 

Vegetables  and  fruits 100,000 

Wood 15,000 

Brick    60,000 

1,075,000 
Draught  of  water  wanted,  8  feet  at  low  tide. 

Number  of  vessels  occupying  adjacent  water  as  a  harbor  of  refuge,  3,000. 
Railroad,  branch  Long  Island  Railroad  to  New  York  City.    Number  public  docks 
in  harbor,  7. 

The  greatest  want  of  Huntington  is  rapid  steam  navigation  between  it  aud  New 
York  City  and  'Connecticut.  This  is  impracticable  without  deepening  the  channel  of 
the  harbor*  leaving  all  business  interests  at  the  mercy  of  the  Lon^  Island  Railroad, 
with  its  exorbitant  rates  of  carriage,  both  as  to  passengers  and  freight. 

Chas.  R.  Street, 
James  M.  Brush, 

Committee, 
To  Col.  Walter  McFarland, 

United  States  Engineer, 


D  ^o. 


PRELIMINARY  EXAMINATION  FOR  A  BREAKWATER  AT  FALKNER'S 

island,  connecticut. 

Engineer  Office,  United  States  Army, 

New  Haven^  Conn.y  October  27, 1884, 

Oeneral  :  I  have  the  honor  to  sabtnit  herewith  my  report  upon  the 
preliminary  examination  for  a  breakwater  at  Falkner's  Island,  Connect- 
icut, made  under  act  of  Congress  approved  July  5, 1884. 

Falkner's  Island  lies  3  miles  off  shore,  almost  due  south  of  Ouilford| 
Oonn.,  and  about  14  miles  east  by  south  of  the  light-house  on  the  west- 
em  CDd  of  the  New  Haven  Breakwater.  It  forms  the  eastern  boundary 
of  a  shoal  about  three-qarters  of  a  mile  wide  east  and  west,  whose  west- 
ern edge  is  terminated  by  a  sandy  and  rocky  bar,  over  which  the  water 
is  from  3  to  6  feet  deep  at  low  tide,  while  over  the  intermediate  space 
there  is  a  depth  of  15  or  16  feet. 

Upon  inquiring  of  the  Hon.  Charles  L.  Mitchel,  M.  C,  in  whose 
Congressional  district  Falkner's  Island  lies,  as  to  the  object  sought 
in  ordering  this  survey  to  be  made,  he  informed  me  that  it  was  in  pur- 
suance of  the  recommendation  made  by  Major  Barlow,  Corps  of  Engi- 
neers, in  his  report  upon  the  preliminary  examination  for  breakwater  at 
Duck  Island  Harbor,  Connecticut,  made  under  act  of  Congress  passed 
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August  2, 1882,  published  in  Senate  Ex.  Doc.  No.  50,  Forty-eighth  Con- 
gress, first  session. 

The  question  being  as  to  the  formation  of  a  harbor  of  refuge  in  this 
part  of  the  Sound,  and  an  examination  for  this  purpose  having  been 
ordered  at  Duck  Island,  about  10  miles  east  of  Falkner's  Island,  Major 
Barlow  suggested  that  before  making  any  definite  recommendation 
upon  this  subject  an  examination  with  the  same  end  in  view  be  made 
at  other  points  in  the  vicinity,  "especially  at  Falkner's  Island,  where  a 
harbor  of  refuge  might  be  made  that  would  more  fully  meet  the  wants 
of  navigation  than  one  at  Duck  Island." 

The  Coast  Survey  charts  of  Long  Island  Sound  give  this  locality  so 
much  in  detail  that  I  am  able  to  report  fully  without  making  any  far- 
ther examination  or  survey  there. 

All  vessels  passing  through  Long  Island  Sound  run  within  easy  reach 
of  Falkner's  Island,  which,  being  so  far  from  shore,  and  lighted,  and 
having  no  obstructions  around  or  near  it,  is  easy  to  reach  and  to  get 
away  from  in  any  weather,  day  or  night. 

The  peculiar  formation  of  this  shoal,  with  Falkner's  Island  covering 
its  eastern  edge  and  the  rocky  bar  its  western  edge,  with  so  wide  a 
space  of  good  water  15  or  16  feet  deep  between  them,  and  the  oppor- 
tunity of  gaining  all  the  additional  depth  and  protection  needed  by 
large  vessels  by  running  out  two  breakwaters  into  the  deeper  water 
south  of  the  shoal,  make  this  one  of  the  best  sites  for  the  formation  of 
a  harbor  of  refuge  that  is  to  be  found  in  Long  Island  Sound. 

Two  breakwaters,  each  about  600  yards  long,  running  out  into  30 
feet  water,  the  one  extending  in  a  southwesterly  direction  from  the 
southern  end  of  Falkner's  Island,  the  other  southeasterly  from  the 
southern  end  of  the  west  bank  or  bar,  leaving  between  their  outer  ends 
an  opening  of  about  300  yards,  would  cover  about  60  acres  of  anchorage 
from  20  to  30  feet  deep  at  low  water,  and  twice  as  much  15  feet  deep; 
and  Vould  protect  the  anchorage  against  the  heavy  seas  produced  by  the 
most  dangerous  gales^which  blow  from  the  northeast,  to  the  southeast, 
and  the  southwest.  Vessels  of  any  draught  that  navigate  the  Soand 
could  pass  in  or  out  through  the  southern  entrance  in  any  condition  of 
the  wind  or  tide,  while  through  the  northern  entrance  14  feet  could  be 
carried  at  low  water  and  21  feet  at  high  water. 

The  cost  of  these  two  breakwaters,  at  $2  a  ton  for  stone,  would  not 
exceed  $700,000. 

The  solitary  objection  to  the  establishment  of  a  harbor  of  refuge  at 
this  point  is  that  the  construction  of  a  large  harbor  of  refuge  has 
already  been  begun  at  the  mouth  of  New  Haven  Harbor,  only  14  miles 
west  of  Falkner's  Island. 

If,  as  is  claimed,  and  as  undoubtedly  is  the  case,  additional  shelter 
for  vessels  during  neavy  gales  is  needed  between  New  Haven  and  New 
London,  it  is  desirable  if  but  a  single  place  of  shelter  can  be  provided 
that  it  should  be  as  nearly  as  possible  midway  between  those  two  places, 
and  it  was  this  idea  that  led  originally  to  the  consideration  of  Dnck 
Island  Harbor  as  a  possible  site  for  such  a  harbor  of  refuge. 

The  manifest  objection  to  it  is  that  it  lies  almost  inside  of  Long  Sand 
Shoal,  and  would  be  inaccessible  during  a  northeaster  to  any  vessels 
except  the  comparatively  few  whose  courses  carried  them  inside  of  that 
shoal.    Its  usefulness  would,  therefore,  be  limited. 

If  a  harbor  must  be  built  in  that  vicinity,  it  would  be  better  probably 
to  abandon  the  shore  altogether  and  to  build  a  wholly  artificial  harbor 
on  Long  Sand  Shoal  itself,  accessible  to  vessels  passing  it  on  either  side. 
Long  Sand  Shoal  is  already  lighted  by  the  Cornfield  Point  light-flhipj 
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aDd  it  is  worth  considering  whether  the  oonstraction  and  lighting  of  an 
artificial  harbor  here  may  not  be  the  best  solution  of  the  question. 

If,  however,  more  than  one  harbor  of  refuge  may  be  established  be- 
tween New  Haven  and  ]N'ew  London,  then  Falkner's  Island  is  undoubt- 
edly the  site  for  one  of  them,  and  the  other  should  be  placed  as  near  as 
may  be  to  the  mouth  of  the  Connecticut  Eiver,  either  at  the  mouth  itself 
or  at  Black  Point  Bay,  just  east  of  it. 

This  might  seem  like  an  unnecessary  multiplication  of  harbors,  but 
an  examination  of  the  character  of  the  commerce  of  Long  Island  Sound 
will  show  that  there  are  reasonable  grounds  for  considering  the  sug- 
gestion. 

In  the  first  place,  a  very  large  part  of  the  commerce  of  the  Sound  is 
now  carried  on  in  barges,  a  number  of  them  being  towed  in  line  by  a 
powerful  tug,  the  line  often  stretching  over  a  distance  of  half  a  mile. 
A  tow  of  this  kind  is  essentially  helpless  if  caught  in  a  gale,  and  must 
seek  the  nearest  shelter.  But  its  rate  of  motion  is  very  slow,  and  it 
takes  it  many  hours  to  move  a  few  miles,  while  the  winds  and  waves 
reach  the  height  of  their  violence  in  a  very  short  time.  Every  season 
witnesses  the  breaking  up  of  such  tows,  and  the  loss  of  more  or  less  of 
the  barges  and  coal  boats  of  which  they  are  composed,  not  uufrequently 
accompanied  by  loss  of  life. 

In  the  second  place,  there  is  not  much  sea-room  in  Long  Island  Sound, 
and  in  the  fall  and  winter  months,  with  gales  blowing  three  or  four  days 
at  a  time  and  the  rain  freezing  as  it  falls,  covering  the  spars  and  rigging 
with  ice  and  rendering  the  vessel  almost  unmanageable,  even  those 
that  are  best  manned  and  equipped  have  as  much  as  and  often  more 
than  they  can  do  to  reach  a  place  of  shelter,  and  the  smaller  and  less 
efficient  ones,  owned  and  sailed  commonly  by  men  of  little  means,  have 
a  still  harder  time  of  it. 

Vessels  and  tows  coming  out  of  the  East  River,  if  caught  in  a  north- 
easter, can  find  shelter  at  various  points  on  either  shore,  10  or  15  miles 
apart,  until  they  reach  New  Haven,  as  under  the  lee  of  Great  Captain 
Island,  the  ISTorwalk  Islands,  Stratford  Point,  Hempstead  Harbor, 
Oyster  Bay,  and  Huntington  Harbor ;  but  from  New  Haven  to  New 
London,  a  distance  of  about  50  miles,  there  not  only  is  no  place  to  which 
they  can  run  for  shelter,  but  there  are  a  number  of  outlying  shoals  and 
reefs  to  add  to  the  dangers  of  their  position. 

It  is  certain  that  shelter  of  some  sort  ought  to  be  furnished  to  vessels 
between  these  two  points.  The  question  is  one  of  so  much  importancCi 
however,  that  it  ought  not  to  be  decided  upon  the  examination  of  any 
one  point,  but  upon  the  study  of  the  whole  coast  line  in  connection  with 
all  the  information  that  can  be  gained  from  the  sailing  community  aa 
to  the  direction  of  the  gales  which  they  moat  dread  and  from  which 
they  most  need  protection.  This  would  lead  to  the  determination  of  all 
the  points  in  the  Sound  at  which  harbors  of  refuge  should  be  established 
for  the  accommodation  of  its  extensive  commerce. 

All  the  commerce  of  the  Sound  would  be  benefited  by  the  establish- 
ment of  such  harbors. 

SUMMARY. 

(1)  Falkner's  Island  is  one  of  the  best  sites  in  Long  Island  Sound 
for  the  establishment  of  a  harbor  of  refuge. 

(2)  All  the  commerce  of  the  Sound  would  be  benefited  by  it. 

(3)  No  further  survey  is  needed  there. 

(4)  No  decision  should  be  made  as  to  the  establishment  of  a  harbor 
of  refuge  there  until  the  whole  coast  line  is  studied  in  connection  with 
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the  direction  of  the  most  dangeroas  winds,  with  the  view  of  detennin- 
ing  how  many  harbors  of  refuge  should  be  established,  and  where  they 
should  be. 

Very  respectfully,  your  obedient  servant, 

Walter  MoFarland, 
Lieut  Col,  of  Engineert. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers. 


D  31. 

PRELIMINARY  EXAMINATION  OF  THE   RIVER  AND  HARBOR  AT  NIANTIC, 

CONNECTICUT. 

Engineer  Office,  United  States  Army, 

New  Haven,  Conn.,  October  2Sj  1884. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  the  river  and  harbor  at  Niantic,  Conn., 
made  under  act  of  Congress  approved  July  5,  1884 : 

Kiantic  Harbor  is  an  indentation  )f  the  Connecticut  shore  line  about 
6  miles  west  of  Kew  Loudon  and  8  n  iles  east  of  the  Connecticut  River. 
What  is  known  as  the  river  is  but  an  extension  of  the  harbor  inland 
for  3  or  4  miles,  the  two  being  separated  by  the  bridge  of  the  shore- 
line division  of  the  New  York,  New  Haven  and  Hartford  Kailroad. 

Upon  inquiring  of  the  Hon.  J.  C.  W  lit,  M.  C,  in  whose  Congressional 
district  Niantic  Harbor  is  situated,  i.s  to  the  object  of  the  survey  or- 
dered, I  was  referred  by  him  for  the  necessary  information  to  Mr.  C.  P. 
Sturtevant,  of  Eiist  Lyme,  the  town  in  which  Niantic  is  situated,  and  to 
Mr.  Beckwith,  the  postmaster  at  Niantic. 

Through  these  gentlemen  I  learned  that  the  commerce  of  the  river 
and  harbor  is  restricted  wholly  to  the  importation  of  coal  and  the  oc- 
casional exportation  of  railroad  ties  and  wood,  and  that  formerly  a 
quarry  on  the  river  employing  from  twenty-five  to  one  hundred  men 
was  operated;  but  that  the  difficulty  of  navigating  the  harbor  and  river 
was  so  great  that  it  prevented  the  establishment  of  other  industries  on 
their  shores,  and  compelled  the  hauling  from  New  London  of  large 
amounts  of  freight  required  by  the  neighboring  community  which  oth- 
erwise would  be  delivered  more  cheaply  by  water. 

There  are  two  coal-yards  now  in  use  here,  one  at  the  bridge,  the 
other  at  the  head  of  the  river,  about  3  miles  above  the  bridge.  The 
amount  of  coal  which  they  handle  is  between  2,500  and  3,000  tons  an- 
nually. The  number  of  vessels  that  enter  this  harbor  is  less  than  one 
a  month.    There  is  no  custom-house  officer  stationed  here. 

The  chief  difficulty  experienced  in  the  outer  harbor  is  within  a  quar- 
ter of  a  mile  of  the  bridge.  The  channel  here  has  a  depth  of  only  ^  or 
5  feet  at  low  water,  while  the  mean  rise  of  the  tide  is  about  2J  feet 
Vessels  carrying  freight  can  enter  only  at  high  tide,  and  when  this  oc- 
curs either  before  daylight  in  the  morning  or  after  it  in  the  evening:  the 
harbor  is  practically  closed  against  them,  and  they  are  compelled  to  re- 
main outside,  subject  to  the  danger  of  being  caught  by  bad  weather  in 
a  shallow  and  exposed  harbor. 

There  is  better  water  up  the  river,  but  the  channel  there  is  veiy 
crooked  in  places,  and  navigation  is  troublesome,  as  vessels  are  in  con- 
stant danger  of  getting  aground. 
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These  obstacles  make  it  difficult  and  expensive  to  secare  charters  for 
the  cargoes  of  coal  that  have  to  be*brought  here. 

From  the  statements  made  to  me  it  appears  that  the  present  channel 
below  the  bridge  has  altered  very  little,  if  any,  since  it  assnmed  its 
present  coarse  after  the  building  of  the  railroad  bridge,  and  it  is  prob- 
able, therefore,  that  if  it  were  improved  the  improvement  would  be  of  a 
permanent  character.  ^ 

To  deepen  this  chjtnnel  to  9  feet  at  low  water  for  a  width  of  100  feet 
would  require  the  removal  of  about  20,000  cubic  yards  of  material,  which, 
at  20  cents  per  cubic  yard,  would  cost  $4,000. 

The  improvement  of  the  river  above  the  bridge  does  not  appear  to  be 
of  so  much  importance  at  present,  as  but  one  mill  would  be  affected  by 
it,  and  the  cost  of  making  an  unobjectionable  channel  would  be  out  of 
proportion  to  the  benefit  which  it  would  confer.  But  its  navigation 
might  be  very  much  improved  by  cutting  off  some  projecting  points 
and  widening  and  deepening  it  in  several  places.  The  removal  of  20,000 
cubic  yards  of  material  would  make  this  a  serviceable  channel,  costing^ 
at  20  cents  per  cubic  yard,  $4,000. 

Total  estimated  cost  of  both  improvements,  40,000  cubic  yards  of 
dredging,  at  20  cents  per  cubic  yard,  $8,000. 

'  The  present  demands  of  the  commerce  of  the  place  I  have  already 
indicated,  and  these  demands  will  increase  with  the  growth  of  the  town. 

The  State  of  Connecticut  has  recently  established  its  permanent  mili- 
tary camp  on  the  west  bank  of  the  Niantic  River,  just  north  of  the  rail- 
road bridge,  and  has  expended  a  good  deal  of  money  in  the  erection  of 
permanent  buildings  there;  and  I  am  informed  that  the  village  is  grow- 
ing rapidly. 

In  view  of  the  facts  herein  presented,  the  little  cost  of  making  the 
contemplated  improvement,  and  the  desirability  of  giving  to  the  com- 
munity a  means  of  supply  which  will  act  as  a  check  upon  extravagant 
railroad  charges,  it  is  my  opinion  that  this  harbor  is  worthy  of  improve- 
ment. 

The  survey  made  under  the  direction  of  General  Warren,  in  1872,  is 
so  much  in  detail  that  no  further  examination  or  survey  is  needed  here. 
Very  respectfully,  your  obedient  servant, 

Walter  McFarland, 
Lieut,  Col.  of  Engineers, 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers. 


D32. 

PRELIMINARY  EXAMINATION  OF  HUDSON  RIVER  FROM  TROY  TO  MOUTH 

OF  CANAL,  NEW  YORK. 

United  States  Engineer  Office, 

Neiv  York,  August  23, 1884. 
Sib  :  I  have  the  honor  to  submit  the  following  report  upon  a  prelim- 
inary examination  of  the  Hudson  River  from  Troy  to  mouth  of  canal, 
New  York,  made  in  accordance  with  the  requirements  of  the  river  and 
harbor  act  of  July  5, 1884,  as  contained  in  your  letter  of  July  31,  ultimo. 
There  being  several  months  of  canal  in  the  vicinity  of  Troy,  'N.  Y., 
all  except  one  of  which  are  below  Troy,  and  in  the  portion  of  the  river 
now  and  for  some  years  under  improvement  by  the  General  Govern- 
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ment,  it  is  assumed  that  this  examination  is  to  be  limited  by  the  moath 
at  Waterford,  above  the  State  Dam  at  Troy. 

Having  sent  to  Mr.  F.  J.  Rodgers,  overseer  upon  the  improvement  of 
the  Hudson  Hiver,  under  this  office,  for  certain  information  upon  which 
to  base  an  estimate  of  the  cost  of  a  preliminary  examination,  I  was  fur- 
nished in  reply  with  a  report  upon  this  part  of  the  river,  which  he  was 
able  to  make  without  cost  to  the  United  States,  which  contains  mach 
more  information  than  could  be  obtained  1t)y  an  ordinary  preliminary 
examination.  A  copy  of  this  report,  with  tracings,  is  inclosed  here- 
with. 

The  navigation  of  the  xiver  above  the  dam  is  evidently  good  enough 
to  supply  all  the  present  demands  of  commerce,  particularly  as  the  rul- 
ing depth  in  the  river  is  greater  than  that  allowed  to  enter  the  canal. 
Should  any  additional  depth  be  required  between  the  dam  and  the 
mouth  of  the  canal  at  Waterford,  it  could  be  obtained  most  readily  and 
probably  most  economically  by  raising  the  dam. 

Below  the  dam  and  above  the  Congress  Street  Bridge  the  river  is 
rocky  and  dangerous  to  general  navigation.  Good  maps  of  the  river 
from  the  Congress  Street  Bridge  to  the  State  Dam,  made  under  direc- 
tion of  this  office,  exist.  A  survey  sufficiently  accurate  for  making  es- 
timates for  the  improvement  of  the  river  from  Troy  to  Waterford  could 
be  made  for  about  $500. 

The  river  from  Troy  to  Waterford  has  always  been  considered  a  part 
of  the'State  system  of  canals,  and  all  constructions  and  improvements 
have  been  made  under  the  supervision  and  at  the  expense  of  the  State 
of  New  York.  Any  comprehensive  improvement  of  the  river  would  be 
at  large  expense,  and  would  probably  give  rise  to  a  complication  of  the 
works  and  interests  of  the  State  and  General  Government,  owing  to  the 
intimate  relations  existing  between  the  river  and  the  Champlain  Canal. 

The  commerce  to  be  benefited  now  or  in  the  immediate  future  is  small, 
and  is  very  well  provided  for  with  the  river  in  its  present  condition. 
Under  the  circumstances  the  river  is  not,  in  my  judgment,  worthy  of  im- 
provement by  the  United  States, 

Respectfully  submitted. 

Jas.  Mercub, 
Captain  ^  Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 


REPORT  OF  MR.  F.  J.  RODGERS,  OVERSEER. 

No.  55  North  Pearl  Street, 
Albany^  N.  F.,  August  16,  1884. 
Sir  :  I  have  the  honor  to  transmit,  in  separate  package,  a  tracing  of  map  of  sarrey 
of  the  Hudson  River  from  Troy  to  Waterford,  made  in  1867,  on  file  in  the  office  of  the 
State  engineer  and  surveyor,  together  with  tracings  of  the  profile  and  cross-sections 
between  the  State  dam  at  Troy  and  Waterford,  as  constructed  therefrom,  from  which 
may  be  developed,  probably,  all  the  information  necessary  for  the  requirements  of  » 
preliminary  examination  as  contemplated  and  referred  to  in  your  communication  of 
the  9th  instant. 

•  ##•##* 

The  Champlain  Canal  connects  Lake  Champlain  with  the  Hudson  River  at  Albany. 
The  distance  between  the  two  points  is  given  as  73  miles. 

•  #•»•#• 

At  Waterford,  12  miles  north  of  Albany,  it  is  connected  with  the  Mohawk  and  Hod- 
son  by  a  "  side  cut."  At  a  point  7  miles  above  Albany  it  joins  the  Erie  Canal,  and  »t. 
West  Troy,  just  below  this  point,  the  river  is  again  reached  by  two  **  siae-cuts*'  about 
1  mile  apart.    Finally  it  empties  into  the  basin  at  Albany,  which  is  part  of  thecsn*! 
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system  of  the  State,  but  at  present,  owing  to  neglect,  the  greater  part  is  not  naviga- 
ble. The  lower  end  pf  the  basin  is  used  as  landings  for  steamers  and  as  harbor  during 
the  winter. 

Of  the  four  entrances  and  outlets  to  the  Champlain  Canal,  the  one  at  Waterford  is 
least  used,  the  greater  bulk  of  the  carrying  trade  entering  and  leaving  the  Hudson  at 
West  Troy  and  Albany. 

The  greatest  draught  permitted  to  enter  the  canal  is  4^  feet.  The  yacht  upon  which 
I  made  the  trip  was  tipped  to  4^  feet,  but  while  under  way  probably  drew  the  limit 
of  4^  feet.  In  many  instances  she  touched  bottom,  and  occasionally  was  compelled  to 
await  the  passage  of  a  canal-boat  coming  from  the  opposite  direction  and  having  the 
right  of  way,  owing  to  the  narrowness  of  the  navigable  section  of  the  canal. 

The  width  of  the  yacht  was  13.  feet,  and  of  the  canal-boats  from  13  to  IT^feet.  The 
locks  are  single,  designed  to  be  18  feet  in  the  clear,  and  the  prism  of  the  canal  45  feet 
on  top,  35  feet  on  bottom,  and  5  feet  deep. 

Returning  by  railroad  from  Whitehall,  I  stopped  at  Waterford,  and  from  thence 
proceeded  to  the  sloop  look  or  State  dam  on  a  steam-tug.  Before  leaving  the  *'  side* 
out "  I  made  a  sounding  on  the  miter>sill  of  the  lower  lock  and  found  a  depth  of  5  feet, 
and  others  at  the  shoaiest  point  in  the  river,  the  least  of  which  was  6i  feet. 

It  is  the  opinion  of  the  master  of  the  tug  that  the  river  above  the  dam  has  shoaled 
somewhat  on  the  west  side,  especially  at  the  point  where  the  small  island  designated 
Whale  Island  is  located  on  the  map.  This  island  has  disappeard,  and  is  now  said  to 
be  a  middle  ground,  with  a  depth  of  li  feet  of  water  upon  it.  Another  noticeable 
ohangeh  since  the  map  was  made  is  the  bridge  iat  Lansing  street,  Lausingburgh,  which 
I  have  drawn  upon  tne  tracing. 

The  ''  pond  "  between  the  State  dam  at  Troy  (which  is  about  18  feet  in  height)  and 
Waterford  is  called  3  miles  in  length,  and  is  referred  to  as  part  of  the  Champlain 
Canal,  upon  which  tolls  were  collected  up  to  last  year,  when  the  canals  were  made 
free  by  constitutional  amendment.  There  is  little,  if  anything,  necessary  to  be  done 
between  the  sloop  lock  and  the  mouth  of  the  "side-cuf  at  Waterford  to  give  a  depth 
of  6  feet,  which  is  the  greatest  draught  possible  to  be  moved  through  the  canal  in  its 
present  shape. 

The  condition  of  the  river  below  the  dam  and  sloop  lock  has  been  accurately  de- 
termined by  the  surveys  made  from  time  to  time  by  the  United  States  Engineers, 
These  surveys  indicate  a  rocky  and  dangerous  bottom  between  the  dam  and  the  Con- 
{rress  Street  Bridge.  If  this  section  were  improved  and  navigation  made  safe  through 
it  the  number  of  canal-boats  entering  and  leaving  the  Champlain  Canal  at  Waterford 
would  be  largely  increased  and  the  time  of  each  trip  from  and  to  Albany  diminished 
two  hours  at  least. 

I  have  not  sought  to  collect  any  statistics  of  the  amount  of  commerce  to  be  benefited 
by  any  contemplated  improvement  at  this  locality.  I  learned,  however,  from  casual 
inqoiry,  that  the  average  number  of  canal-boats  locked  into  the  river  from  the  canal 
during  the  first  eleven  days  of  August  was  4^  per  day,  and  the  num  ber  locked  into 
the  canal  from  the  river,  for  the  same  period,  averaged  ICVA-  per  day. 

The  boats  coming  from  the  canal  were  laden  with  ore,  stone,  lumber,  d^c,  while 
the  boats  going  into  the  canal,  as  well  as  those  consigned  to  Upper  Troy  and  Lansing- 
bnrgh,  were  loaded  generally  with  coal. 

very  respectfully,  your  obedient  servant, 

F.  J.  BODGEBS. 

Capt.  Jauks  Mercur^ 

CorjM  o/EngineerSf  U,  8,  A, 
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EEMOVING  OBSTRUCTIONS  IN  EAST  RIVER  AND  HELL  GATE,  NEW  YORK.  . 


BEPOBT  OF BRiaADIER-GENERAL  JOHN  NE  WTON,  CHIEF  OF  ENGINEERS, 
BVT,  MAJ,  GEN,  U.  S.  A.,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR 
ENDING  JUNE  30,  18H5. 


United  States  Engineer  Office, 

Neio  York,  August  12,  1885. 
Sir  :  I  have  the  honor  to  transmit  herewith  the  annual  report  upon 
removing  obstructions  in  East  River  and  Hell  Gate,  New  York,  for  the 
fiscal  year  ending  June  30,  1885. 

Very  respectfully,  your  obedient  servant, 

John  Newton, 
Brig.  Oen.,  Chief  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


REMOVING  obstructions  IN  EAST  RIVER  AND  HELL  GATE,  NEW  YORK. 

Gapt.  James  Mercur,  Corps  of  Engineers,  was  on  duty  in  connection 
with  this  work  until  October  1,  1884,  when  he  was  appointed  Professor 
of  Engineering  at  the  Military  Academy,  West  Point ;  since  that  date 
Lieut.  Col.  Walter  McFarland,  Corps  of  Engineers,  has  been  on  duty 
connected  with  this  work,  and  Lieut.  George  McC.  Derby,  Corps  of 
Engineers,  has  been  in  superintendence  of  the  operations  at  Flood 
Bock  and  of  the  steam-drilling  scow  during  the  year. 

The  appropriation  of  July  5,  1884,  of  $360,000,  being  limited  in  its 
application  to  "removing  the  reef  at  Hell  Gate,"  no  work  has  been  done 
tinder  this  appropriation  at  any  other  locality  under  the  project  for  the 
improvement  of  East  Eiver  and  Hell  Gate. 

The  whole  amount  appropriated  will  be  applied  to  the  removal  of 
Middle  Reef  (Flood  Rock). 

At  the  close  of  the  last  fiscal  year  work  had  been  suspended  on  Flood 
Rock  since  May  31, 1883,  owing  to  the  failure  of  the  river  and  harbor 
bill  in  March,  1883. 

Work  was  resumed  on  Flood  Rock  in  August,  1884,  and  the  opera- 
tions were  confined  to  extending  the  galleries  in  the  northeastern  sec- 
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tion  of  the  rock,  comprising  about  three-quarters  of  an  acre,  and  drill- 
ing the  holes  in  the  roof  and  pillars  for  the  final  blast. 

The  work  of  extending  the  galleries  has  been  completed  and  all  the 
holes  for  the  final  charges  have  been  drilled.  In  order  to  determine  the 
practicability  of  using  rackarock  powder  for  the  final  blast  at  Flood 
Rock  a  series  of  experiments  under  water  was  necessary,  and  as  the 
temperature  of  the  water  in  the  Bast  River  and  vicinity  would  not  be 
sufficiently  high  until  very  late  in  the  spring,  and  as  it  was  important 
to  have  the  results  known  as  soon  as  possible,  I  directed  Lieatenant- 
Oolonel  McFarland  and  Lieutenant  Derby  to  proceed  to  Jacksonville, 
Fla.,  as  a  suitable  place  to  make  these  experiments.  For  details  of  ex- 
periments see  accompanying  report. 

On  June  20,  1885,  proposals  were  opened  under  circular  letters  for 
ftirnishing  explosives  and  copper  cartridge  cases  for  the  final  blast,  and 
contracts  were  made  with  the  Rendrock  Powder  Company  to  furnisli 
about  225,000  pounds  rackarock  powder,  and  with  R.  W.  Warren  to 
furnish  about  50,000  pounds  of  dynamite  No.  1.  Contract  will  be  made 
with  the  Rendrock  Powder  Company  to  furnish  about  37,500  copper 
cartridge-cases  2^  inches  in  diameter  and  24  inches  long,  and  15,000 
cases  2^  inches  in  diameter  and  15  inches  long.  Owing  to  some  modifi- 
cations in  the  specifications  this  contract  was  not  executed  before  the 
close  of  the  fiscal  year. 

The  cartridge-cases  are  to  be  delivered  to  the  parties  furnishing  the 
explosives  and  by  them  filled  and  the  tops  sealed  and  then  to  l^  de- 
livered at  Flood  Rock  ready  for  charging  the  holes. 

The  delivery  of  the  explosives  will  be  at  the  rate  of  5,000  pounds  of 
rackarock  daily  and  3,600  pounds  of  dynamite  weekly. 

The  charging  of  the  holes  will  be  commenced  during  the  month  of 
July,  and  it  is  expected  will  be  completed  about  October  1,  1885,  at 
which  time  the  blast  will  be  fired. 

The  steam-drilling  scow  was  taken  from  Gowanus  Creek  in  Augast, 
1884,  and  put  on  the  dry- dock  and  thoroughly  calked,  after  which  she 
was  placed  upon  the  rock  off  Nineteenth  street.  East  River,  known  as 
Pilgrim  Rock,  and  by  drilling  and  blasting  removed  it  to  24  feet  mean 
low  water.  For  the  details  of  this  work  I  would  refer  to  the  report  of 
Lieutenant-Colonel  McFarland. 

The  expenses  for  the  removal  of  this  rock  were  paid  from  the  balance 
on  hand  of  the  appropriation  of  August  2, 1882. 

After  completing  the  removal  of  Pilgrim  Rock  the  drilling  scow  and 
other  floating  property  were  laid  up  alongside  the  dike  between  Great 
and  Little  Mill  rocks  where  they  lay  securely  during  the  winter. 

As  reported  last  year  a  reef  with  21  feet  at  low  water  exists  about  150 
yards  northeast  of  the  place  occupied  by  Diamond  Reef  previous  to  its 
removal,  constituting  a  serious  obstruction  to  large  vessels  coming  to 
the  wharves  of  New  York  and  Brooklyn. 

I  append  herewith  report  of  Lieut.  George  McC.  Derby,  Corps  of  En- 
gineers, who  has  been  in  local  charge  of  the  works. 

In  its  original  condition  the  channel  of  Bast  River  and  Hell  Gate  con- 
tained many  large  and  dangerous  rocky  obstructions  to  navigation. 
The  depth  over  Diamond  Reef  at  mean  low  water  was  17J  feet;  over 
Coenties  Reef,  14.  3  feet;  over  Frying  Pan,  11  feet:  over  Pot  Rock, 20 
feet ;  over  Heel  Tap,  12.1  feet ;  over  reef  at  the  North  Brothers,  16  feet ; 
Hallet's  Point,  from  the  shore  at  Astoria,  projected  under  water  325  feet, 
to  the  contour  line  of  26  feet  at  mean  low  water,  and  embraced  an  area 
of  about  3  acres.  The  Middle  Reef,  with  an  area  of  about  9  acres, 
lay  in  the  middle  of  the  channel  at  Hell  Gate,  having  a  small  back- 
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bone  projecting  above  high  water,  and  caught  vessels  swept  upon  itby 
the  ebb  currents,  which  passed  directly  over  the  rock.  Hallet's  Point 
and  the  Middle  Eeef  may  be  said  to  have  been  alternate  in  mischievous 
functions ;  vessels  which  escaped  one  ran  a  great  risk  of  falling  upon 
the  other.  What  added  considerably  to  the  danger  from  these  reefs 
was  the  bend  at  right  angles  of  the  river  at  this  spot. 

The  originally  adopted  project  for  the  improvement  was  the  least  ex- 
tensive of  three  projects  discussed  by  the  engineer  in  charge. 

That  one  now  being  carried  out  wa«  judged  by  the  authorities  in 
1867  to  be  too  extensive  and  costly.  The  project  first  adopted  was  the 
removal  of  Pot  Rock,  Frying  Pan,  Way's  Reef,  Shelldrake,  the  rock 
off  Negro  Point,  the  rocks  near  Wolsley's  Bath-house,  BlackwelPs  Rock, 
portions  of  Hallet's  Point,  and  Scaly  Kock.  Sea-walls  were  designed 
for  the  Middle  Reef,  Hogsback,  the  Bread  and  Cheese,  and  a  beacon  for 
Rylander's  Reef. 

The  project  most  favored  by  the  engineer  in  charge,  which  included 
likewise  the  total  removal  of  Hallet's  Point  and  of  the  Middle  Reef,  has^ 
as  time  passed,  received  the  approval  of  the  authorities. 

The  project  first  intended  solely  for  Hell  Gate  has  also  been  modified 
by  incorporating  with  it  rocky  obstructions  in  the.  East  River,  Diamond 
Reef,  Coenties  Reef,  a  reef  near  the  Korth  Brothers,  and  Pilgrim  Rock, 
East  River.  ^  • 

The  amount  expended  thereon  to  the  close  of  the  fiscal  year  ending 
June  30, 1884,  was  $3,16i,043.3l. 

The  condition  of  the  improvement  was  the  removal  of  Diamond, 
Coenties,  and  Way's  reefs  and  Shelldrake  to  a  depth  of  26  feet  at  mean 
low  water ;  the  breaking  up  of  Heel  Tap  Rock ;  the  tunneling  and  ex- 
plosion of  Hallet's  Point,  and  removal  of  the  debris  to  the  depth  of  26 
feet  at  mean  low  water;  the  tunneling  of  the  Middle  Reef  (Flood  Rock) 
to  the  extent  of  23,180.9  linear  feet,  and  removal  therefrom  of  70,347.9 
cubic  yards  of  stone  measured  in  place ;  and  the  removal  of  the  reef  off 
the  l^orth  Brother's  Island  to  a  depth  of  26  feet  at  mean  low  water. 

The  amount  expended  during  the  year  ending  June  30, 1885,  was 
$99,232.75,  and  has  been  for  extending  the  galleries  of  Flood  Rock  over 
an  area  of  three  quarters  of  an  acre  and  drilling  43,784.4  feet  of  3-inch 
holes  for  the  final  blast ;  and  removing  Pilgrim  Rock  to  24  feet  at  mean 
low  wate^r. 

The  work  done  under  the  project  for  this  improvement  exceeds  that 
which  wa«  originally  projected.  Diamond  and  Coenties  reefs,  and  a 
reef  near  the  Korth  Brothers  Island,  and  the  Pilgrim  Rock  having 
been  added  to  it  j  the  removal  of  these,  together  with  that  of  Hallet's 
Point,  Way's  Reef,  and  Shelldrake  to  the  named  depths,  the  partial  re- 
moval of  Heel  Tap,  Frying  Pan,  and  Pot  Rock,  and  the  work  already 
done  on  Flood  Rock,  constitute  about  four-fifths  of  the  whole  project. 

The  work  already  done  has  been  a  great  relief  to  navigation. 

The  removal  of  Middle  Reef  (Flood  Kock  now  in  hand),  will  nearly 
double  the  width  of  the  east  and  most  used  channel  in  Hell  Gate. 

During  the  year  ending  June  30,  1880,  the  available  balance,  $267,- 
949.74,  will  be  applied  to  the  exploding  of  the  mine  in  Flood  Rock  and . 
the  removal  of  a  portion  of  the  .broken  stone  after  the  explosion. 

The  amount  that  could  be  profitably  expended  in  the  fiscal  year  end- 
ing June  30, 1887,  is  $500,000,  which  should  be  expended  as  follows : 
For  grappling  and  removing  the  broken  stone  after  explosion  of  Flood 
Rock,  $250,000 ;  for  completing  removal  of  Pot  Rock,  Frying  Pan  and 
Heel  Tap,  at  Hell  Gate,  and  for  beginning  the  removal  of  a  reef  near 
Diamond  Reef,  in  East  River,  $180,000 ;  and  for  commencing  work  in 
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Negro  Point,  $70,000.  The  estimated  amoant  required  for  the  entire 
and  permanent  completion  of  the  work  of  improvement  in  accordance 
with  the  approved  and  adopted  project  is  $1,601,340.67. 

This  work  is  in  the  collection  district  of  New  York.  The  nearest  port  of  entry  is 
New  York  City.  The  amount  of  revenue  collected  during  the  year  ending  June  30, 
1885,  $126,183,873.57.  The  amount  of  commerce  and  navigation  benefited  by  the  com- 
pletion of  this  work  about  $4^000,000  daily. 

ORIGINAL  ESTIMATE. 

Removing  reefis  at  Hell  Gate  and  Diamond  and  Goenties  leefs,  $5,139,120. 

AMOUNTS  APPROPRIATED. 

By  acts  approved — 

July  25, 1868 $85,000  00 

April  10,  1869 178,30000 

July  11,  1870 250,000  00 

March  3,  1871 250,000  00 

June  10,  1872 225,000  00 

March  3, 1073 225,000  00 

Jane  23, 1874 225,000  00 

March  3,  1875 250,00000 

August  14,  1876 250,000  00 

June  18,  1878 -• 350,000  00 

March  3,  1879 250,00000 

June  14,  1880 \ 200,00000 

March  3,  1881.... .*.  200,000  00 

May  4,  1882 60,000  00 

By  act  passed  August  2, 1882 200,000  00 

By  act  approved  July  5,  1884 360,000  00 

Beceived  from  other  sources 3,637  83 

3,551,937  88 

Deduct  amount  reverted  to  United  States  Xreasory $3, 158  55 

Deduct  amount  allotted  to  Harlem  River 11,000  00 

14,158  55 

3,537,779  33 
Amount  expended 3,261,276  06 


AMOUNTS  EXPENDED  DURENO  THE  YEAR  ENDING  JUNE  30,  1885. 

Excavating  Flood  Rock $88,633  98 

Removing  Pilgrim  Rock 5,479  69 

Steam-dnlling  scow 5,219  08 

99,232  75 

Money  statement 

July  1,  1884,  amount  available $11,978  87 

Amount  appropriated  by  act  approved  July  5,  1884 360,000  00 

Received  rrom  sale  of  fuel  to  Lieutenant  Derby 6600 

Received  from  sale  of  property  to  Raritan  River,  New  Jersey 1, 557  00 

373,60187 
July  1, 1885,  amount  expended  during  fiscal  year,  exclosive 

of  outstanding  liabilities  July  1,  18^ $97,098  60 

July  1,  1885,  outstanding  liabihties*. 8,553  53 

• 105.652  13 

July  1, 1885,  amount  available 267,949  74 

f  Amount  (estimated)  required  for  completion  of  existing  project 1,601,340  ^ 

ifitably  expended  in  fiscal  year  ending  June  30, 1887    500,000  00 

Lver  and 
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I  Amount  that  can  be  profitably  expended  in  fiscal  v( 

]  Submitted  iu  compliance  with  requirements  of  section  Cof  river  and 

i,    harbor  acts  of  1866  and  1867. 
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Abttraoi  of  propoMU  for  fumUhing  copper  cartridge  cases  for  final  blast  of  Flood  Bock, 
Bell  Gate,  New  York,  opened  JuneiiO,  1885,  under  circular  letter  of  June  8, 1685. 


Bidden. 

Price. 

4i 

1 

7.500 
inohee. 

30,000 
2»ty24 
inohee. 

15.000 
2*  by  12 
inohee. 

Bemarka. 

1 

Ponegan  ft  BeiUy 

OmU. 
28 

17 

82 
20 

45 

(knU. 
24 

18* 

88 
•  881 

45 

(knU. 

18  $11,625 

12      8,625 

80     16,800 
16     10,050 

80     21,875 

One-tliird  of  this  qnaati^  a4 

same  rate. 
Add  1  oent  to  eaoh  for  one-third 

of  whole  order. 

Add  15  per  oent  for  one-Uiixd 

of  whole  order. 
Drawn  seamleaa  tabee. 

2 

8 

4 

Sendrook Powder  Company.. 
Somen  Brothen.... .......... 

5 

Amerioan  Tabe  Company 

Contract  will  be  made  with  the  Bendrock  Powder  Company  for  the  famishing  of 
the  copper  cartridge  oases. 

Abstract  of  proposals  for  furnishing  explosives  for  final  blast  of  Flood  Bock,  Mell  Oate,  New 
York,  opened  June  20,  1885,  under  circular  letter  of  June  S,  1885. 


Bidders. 


5,000     225,000 
pounds. 'poonde. 


Dynamite. 


45,000 
ponnde. 


Raoka- 

rook, 

225,000 

poondB. 


Amount. 


Bepanno  Chemical  Company.. 
Atlantio  Dvnamite  Company.. 

Hecla  Powaer  Company 

B.  W.  Warren 

Bendrock  Powder  Company. . . 


O0fUa, 
4di 
48 
43 

«7 


Oenis, 
48 
48 
48 
241 


Omtt. 
48 
43 
43 
25 


Cents. 


2H 


$U8,275  00 
118,250  00 
118,250  00 
67,725  00 
58,487  60 


Contract  made  with  the  Bendrock  Powder  Company  for  225,000  pounds  of  rack- 
arook,  and  with  B.  W.  Warren  for  50,000  poonds  of  dynamite. 


COMBfBRCIAL  STATI8TIC8. 

Value  of  imports,  experts,  and  duties  collected  at  pert  of  New  York. 


Yeai'endingJnne80- 

Imports. 

Exports- 

Duties. 

Domestio. 

Foreign. 

1888 

$521,275,897 
508.700,476 
486,855^855 

$870,497,741 
362.571,658 
863,065,894 

$16,162,827 
21.166.859 
21,557,810 

$151. 529, 888  88 

1888 

146, 581, 223  14 

1884 

183, 866^  902  91 

lta!bulated  statement  of  the  commerce  of  the  port  of  New  York, 
TESSBLS  ENT2BED. 


Tears. 

American. 

Foraign. 

TotaL 

Number. 

Tons. 

Number. 

Tons. 

Number. 

Tons. 

1881 

1,964 
1,806 
1,900 
1,869 

1,116,841 
1,075,682 
1.085,078 
1,006,556 

5,193 
4,719 
4,852 
4»197 

6,889,681 
6.285,161 
5,413,159 
4, 652, 315 

7,157 
6,525 
6.252 
6,066 

7,506,522 
7.360,843 

1882 

1883 

6  448,887 

1884 

5^658»871 
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Tdbulated  statement  of  the  oommeroe  of  the  port  of  New  York — Continued. 
YESSBLS  CLEABED. 


Yean. 

Amerioan. 

Foreign. 

Total 

Number. 

Tone. 

Nnmber. 

Tons. 

Nnmber. 

Tona 

1881 

1,680 
1,374 
1,501 
1,442 

1.037,562 
802,730 
004,272 
880, 762 

5,207 

4,806 

4,376 

-4,004 

6, 476, 046 
6.337,435 
5,423,418 
4,584.196 

6,927 
6,120 
6.870 
6.538 

7.513, 806 
7,263.1H 

1882 

X888 

6.327.90 

1884 

6,423.968 

Number  and  tonnage  of  steam  and  sailing  vessels  fharges,  and  oanal-hoats  belonging  to^t 

port  of  New  York, 


Years. 

Sailing  yesBela. 

Steam  vessels. 

Barges. 

Canal-boats. 

Total. 

No. 

Tone. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

1881 

1882 

1883 

1884 

2.400 
2,444 
2,451 
2.488 

532,008  00 
518, 693  06 
505, 550  55 
512,401  33 

894 

054 

978 

1.044 

303,303  71 
325, 427  03 
336, 327  35 
861,438  82 

408 
432 
441 
454 

81.267  05 
84,537  87 
86.446  40 
00. 715  01 

425 

172 
201 
200 

34,034  42 
16. 088  47 
20, 442  08 
21, 106  78 

4.256 
4.002 
4,071 
4,105 

O51,8»07 
045,646  33 

048,775  47 
985.75S» 

OPERATIONS  AT  FLOOD  ROCK,  EAST  RIVER,  NEW  YORK. 

REPORT  OF  UBUTENANT  OBOROB  M'G.  DERBY.   CORPS  OF  ENGINEERS. 

Engineer  Office,  United  Stateb  Armt, 
Flood  Rock,  Hell  Gate  Improvement, 
Astoria,  N.  F.,  July  1,  1885. 

General  :  I  have  the  honor  to  sabmit  the  following  report  of  operations  at  Flood 
Rock  for  the  fiscal  year  ending  June  liO,  1885. 

The  beginning  of  the  year  found  the  works  closed,  no  work  having  been  done  since 
May  31,  1883,  the  appropriation  having  failed.  The  new  appropriation  did  not  be- 
come available  until  too  late  for  the  work  to  be  finished  in  time  to  blast  the  fall  of 
1834,  necessitating  the  postponement  of  the  blast  until  the  fall  of  1885,  this  being  the 
only  season  of  the  year  at  which  it  was  deemed  expedient  to  fire  the  final  blast  1^ 
being  desirable  to  keep  the  men  occupied  until  the  end  so  as  not  to  employ  new  hands 
for  the  loading,  the  force  employed  has  been  regulated  with  that  view ;  the  amount  of 
work  done  during  the  year  being  only  about  five  months'  work  for  the  plant.      ^ 

Operations  were  commenced  on  a  small  scale  August  1,  1884  ;  the  last  shot  was'fired 
May  29, 1885,  and  the  last  3-lnch  hole  drilled  June  25, 1885.  The  mine  has  been  cleaned 
njp  and  all  preparations  made  to  commence  loadiug  about  July  15.  This  latter  opera- 
tion should  be  done  slowly  and  cautiously,  and  will  require  aboat  two  months  and  a 
half. 

CONSTRUCTION  OF  DAM. 

The  difficulties  encountered  during  the  year  have  been  exceptional.  All  attempts 
to  pass  around  the  large  seam  at  the  north  end  having  failed,  it  became  necessary  to 
cross  it.  In  order  not  to  endanger  the  rest  of  the  mine,  a  heavy  timber  dam  w*  jjl^ 
the  rock  with  Portland  cement  was  bailt,  across  heading  K,  between  38  and  39.  The 
seam  was  cut  just  beyond  this  dam,  and  all  the  rock  excavated  during  the  year  was 
brought  through  a  door  in  the  latter  that  could  be  closed  in  case  of  accident  by  means 
of  a  rope  leading  to  high  ground.  A  second  door  of  smaller  size,  arranged  to  close 
itself  in  case  of  a  rush  of  water,  afforded  means  of  extracting  the  foul  air  irom  the 
galleries.  Progress  was  much  delayed  by  the  large  amount  of  water  encountered,  ana 
work  in  the  different  galleries  was  frequently  suspended  on  account  of  large  and  dan- 
gerous seams.  One  of  the  latter  was  a  foot  wide  and  filled  with  round  grained  sand 
and  gravel  fipom  the  river.  In  all  cases  these  seams  were  sealed  with  Portland  cement 
as  fast  as  opened,  the  water  being  carried  off  through  pipes  while  the  cement  ^tf 
setting. 
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DIULLIXO. 

All  of  the  3-iDch  holeR  clrillecl  during  tbe  year  were  done  witb  the  tnbular  drill,  th# 
4eccription  of  which  I  have  already  reported.  This  machine  shows  a  saving  to  the 
Government  of  |27:}/24H.31. 

The  total  length  of  3-iQch  holes  drilled  is  113,102.15  feet,  and  the  number  of  holes 
13,243. 

BLASTING. 

The  new  explosive,  rackarock,  has  been  used  thronghont  the  year  with  satisfao 
iory  results.  There  have  been  no  accidents.  Little  or  no  st oping  has  been  done 
the  headings  having  been  carried  through  the  fnll  height  required.  All  blasting  was 
■napeuded  during  my  absence  in  Florida  from  April  11  to  May  18. 

HAUUNO,  HOISTING,   AND  DUMPING 

bikTe  been  carried  on  as  heretofore,  the  loading  of  the  stone  into  oars  being  much 
vatarded  by  the  large  amount  of  water  in  the  headings. 

PUMPING. 

The  leakage  is  now  about  1,200  gallons  per  minute,  all  the  increase  coming  from 
th#  seams  in  the  north  end. 

VKNTILATION. 

There  being  only  one  longitudinal  gallery  through  the  new  work,  ventilation  was 
M«iiied  with  a  horizontal  brattice,  the  foul  air  being  carried  out  overhead. 

TIMBERING. 

As  heretofore,  but  little  has  been  required. 

TRANSPORTATION. 

The  tug  Humphreys  and  the  dump-soow  were  both  docked  and  overhauled  before 
w«rk  was  resumed. 

SURYEYING. 

Mr.  G.  W.  Kuehule  has  done  the  surveying  in  the  new  work,  and,  with  Mr.  J.  M. 
€k>re,  has  been  employed  thronghont  tlie  year  numbering  and  measuring  the  drill- 
boles  for  the  liual  blast,  and  locating  them  in  plan  and  elevation,  and  iu  making  the 
somputations  necessary  for  the  proper  distributiou  of  the  charge. 

PREPARATIONS  FOB  THE  FINAL  BLAST. 

After  the  completion  of  the  galleries  and  drilling  much  work  remained  to  be  done, 
cleaning  up  the  mine,  removing  the  rubbish  that  has  accumulated  during  the  post 
ten  years.  The  timbers  reqnire  extra  wedging  to  make  sure  of  their  not  lioating  out 
when  the  mine  is  flooded;  and  all  the  mud  in  the  sump  and  ditches  mnst  be  cleaned 
out,  lest  it  may  cover  sticks  that  might  afterwards  foul  the  wires.  All  the  railrozkls 
And  air-pipes  must  be  taken  up  and  stored,  us  well  as  all  the  plant  on  the  surface. 
An  elaborate  set  of  pipes  is  required,  to  provide  means  of  esca^'O  for  the  air  when  the 
water  is  let  into  the  mine.  Buildings  have  to  be  provided  on  Mill  Rock  for  the  use 
of  the  powder  contractors,  and  suitable  scaffolds  erected  in  the  mine  for  charging  the 
holes  that  are  too  high  to  reach  from  the  floor.  Under  this  head  is  also  charged  the 
«ost  of  extensive  experiments  made  in  Florida  during  the  early  spring  to  determine 
the  most  cRicient  way  of  firing  the  mine,  and  to  test  a  new  method  of  Uring  inert  ex- 
plosives, such  as  rackarock,  so  as  to  make  them  available  for  the  floal  blast.  These 
•xperimenrs  have  already  been  reported  in  full. 

1  inclose  herewith  a  tabular  statement  of  amount  and  cost  of  work  done  for  flsoal 
year. 

Bespectfully  submitted. 

Geo.  McC.  Derby, 

|}«neral  John  Newton,  Lieutenant  of  Engineer; 

Chief  of  Engineers,  XT,  S.  A. 
(Through  Col.  Walter  McForland,  Corps  of  Engineers,  U.  S.  A.) 
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OPERATIONS  OF  THE   UNITED  STATES    STEAM-DRILLINa  SCOW. 

report  of  l1£ctenakt  george  bi'c.  derby,  corps  on  ekgineer8. 

Enoinkkr  Office,  Uxited  States  Army, 
Flood  Rock,  Hell  Gate  Improvkment, 

Abtoria^  A.  Y.,  July  1, 18». 
Sir:  Ihesvethe  honor  to  snbmit.  the  followiu^  i-eport  of  opera  tionn  of  the  Uoitad 
Stutes  Rteaiu-drilHiij!^  scow  for  the  year  emliiif;  June  30,  m85. 

Tbe  drill-scow  bus  been  idle  nearly  the  whole  year,  the  appropriation  for  EaRtRiTflr 
And  Hell  Gate  for  tliis  year  beinpf  by  the  terms  of  the  act  restricted  to  Flood  Rock. 

A  Bntall  balance  left  from  the  appropriation  of  Au}ru8t2, 18d'<^,  hassiifBced  for  takiiif 
tftre  of  thoBCOW  during  tbe  year  and  for  a  few  weeks  on  Pilgrim  Hock. 

Pursnant  to  your  orders,  I  am  experimenting  with  a  view  to  placing  a  snitablegr^ 
pie  on  the  scow  to  utilize  her  for  raising  broken  stone  after  the  blast  at  Flood  Rock. 
Respectfully  submitted. 

'Geo.  McC.  Derby, 
Lieutenant  ofEnfimem. 
To  General  John  Newton, 

Chitf  of  Engineers,  U,  8.  A, 
(Through  Col.  Walter  McFarland,  Corps  of  Engineers,  U.  S.  A.) 


MitUement  of  expeneee  of  UniM  Siatee  eteam-drilling  eeow  during  fiteal  year  ending  /«m 

30.  1885. 


Applied. 


Labor.      ,  Msteiials. 


Total 


Pflinlm  Rook  . 

BopNlra 

lap 


BodnIi 
Laid  a 


$4.^48  81  '  $1,286  38 
1, 023101  I  877  57 
2, 007  60  I         411  00 


$s.4nii 

MltH 


Geo.  McC.  Dkrdy, 
lAentenanl  of  Engintm. 


xxfxrimsnts  with  explosives. 

Engineer  Office,  United  States  Armt, 
Flood  Rock,  Hell  Gate  Improvement, 

Aetona,  N,  F.,  Mag  *A  1®». 
8ir:  I  have  the  honor  to  submit  the  following  report  on  the  ozperimentB  with  0* 
plosives  made  under  yonr  direction  at  Jacksonville.  Fla.: 

rackaroce. 

Objection  to  rackaroch. — Experiments  made  at  Flood  Rock  dnrinp:  the  month  of  Jsd- 
nary  had  proven  that  ibis  explosive,  in  long,  narrow  charges,  would  not  explode  vbon 
fired  in  the  ordinary  way  more  tbiyi  6  feet  from  the  fulminate  cap,  ano  had  indicjited 
a  probable  billing  off  in  the  order  oi  the  detonation  as  a  function  of  the  distance  fioB 
the  fulminate  cap. 

Us  r«mfdy.— Assuming  this  to  be  the  case,  It  seemed  likely  that  by  placing  fulminati 
caps  at  intervals  throughout  tbe  length  of  the  charge  to  beexploded  by  the oxploKios 
of  tbe  powder  in  which  they  were  imbedded,  that  the  order  of  the  detonation  migh* 
be  maintained  and  the  explosion  propagated  throughont  a  charge  of  any  length.  I 
had  confirmed  this  supposition  by  tiring  two  charges  13  feet  long  (1^  inch  diameter), 
hnt  was  prevented  from  repeating  the  experiment  enough  to  obtain  a  coudasive  r»- 
•nlt  by  the  appearance  of  ice  in  the  river. 

Object  of  exptrimtnta. — The  object  of  tbe  experiments  reported  below  was,  then,  to 
prove  beyond  question  that  a  charge  of  rackarock  loaded  substanlially  as  the  ohar):«i 
in  the  mine  at  Hell  Gate  will  be,  can  be  exploded  with  certainty  to  a  distauce  of  It 
feet  (tbe  length  of  the  longest  drill  hole). 

Eeeult  of  ezperifuents. — The  experiments  were  highly  satisfactory,  no  charge  failiof 
t«  explode,  and  prove,  I  think,  conclusively  that  this  explosive  can  be  relied  upon  ^ 
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•xplode  with  certainty  throngboat  the  length  of  a  drill  hole  12  feet  deep,  provided 
•  30-grain  falrainate  prinier,  re-enforced  with  an  ounce  of  dynamite,  be  placed  in  th* 
charge  at  intervals  of  2  feet. 

The  primer, — I  do  not  consider  that  the  ounce  of  dynamite  is  eseential  to  the  resnlL 
hot  used  it  to  re-enforce  the  fulminate  cap,  experience  in  the  mine  having  indicated 
that  a  30-grain  cap  is  hardly  strong  enough  to  develop  the  full  power  ot  rackarock. 
These  caps  contain  but  7^ grains  of  fulminate,  the  balance  being  chlorate  of  potashi 
and  I  nuderstand  that  there  are  practical  difficulties  in  the  way  of  manufacturing 
larger  ones. 

Conchtsion, — The  uncertainty  of  the  whole  length  of  the  charge  exploding  being  the 
only  serious  objection  that  I  Icnow  of  to  the  use  of  rackarock  for  tne  final  blast  at 
Hell  Gate,  it  is  my  opinion  that  this  explosive  may  now  be  considered  available.  The 
question  as  to  whether  it  is  actually  advisable  to  use  it  is  so  intimately  connected 
with  the  question  of  cost  rhat  it  may  best  be  left  for  decision  until  all  the  bids  hare 
been  received.     It  has  in  its  favor,  as  compared  with  dynamite — 

(1)  It  may  all  be  delivered  at  once,  and  only  rendered  explosible  the  day  it  Is 
loadtsd. 


(2}  Greater  safety  in  handling  and  loading. 
(3)  Greater  density  (1.7  to  1.4). 


I 


4)  Cheapness  (25  cents  to  43  cents  retail), 
t  Jias  against  it  its  novelty. 


DETAILS  OF  EXPERIJiXNTfl. 


Bvldence  of  explosion, — In  all  these  experiments  the  cartridge  farthest  from  the  In- 
ItlMl  primer  had  its  eud  in  contact  with  the  end  of  a  green  yelluw-pine  sapling,  a« 
aliown  in  the  sketch.     When  after  the  explosion  the  eud  of  this  sapling  was  fouud  tc 


Wax. 


be  broomed  (see  sketch),  it  was  considered  evidence  that  the  end  of  the  last  oart- 
dilge  had  exploded,  and  consequently  the  whole  oharge. 


Tills  is  the  same  test  as  previously  used  at  Ballet's  Point  and  Willets  Point. 

Cartridge. — The  cartridges  were  of  thin  copper,  such  as  it  is  expected  will  be  used 
in  the  mine,  2^  inches  diameter  and  2  feet  long,  and  weighed  about  6  pounds  loaded. 

Primfr.— The  fnlrninate  primer  previously  described  was  inserted  into  a  paper  oar- 
tridge  6  inches  by  \  inch,  containing;  one  ounce  of  No.  1  loose  dynamite. 

One  of  these  primers  was  placed  in  each  copper  cartridge  except  in  shots  2,  3,  \ 
»nd  5. 

Sxphded  by  aympathy. — Except  in  shots  3,6, 7.8, 10  B,  and  17  B,  the  charge  was 
exploded  by  sympathy,  a  small  primary  charge  of  dynamite  being  placed  from  3  to  6 
feet  from  a  smalt  secondary  charge,  the  latter  being  lashed  in  contact  with  the  first 
of  the  charges  making  up  thn  charge  of  rackarock. 

Spaces  btiitceen  cartrUlfje*, — The  primary  charge  was  connected  with  the  battery.  As 
In  the  drill  holes  iu  the  mine  the  cartriilges  might  fail  to  touch,  in  many  of  tka 
charges  tired  spaces  were  purposely  left  between  the  cartridges  to  sec  if  the  explosion 
would  be  transmitted  across  them.  They  caused  no  failures,  although  in  one  shot 
they  aggregated  4  feet  in  length. 

Iron  pipes. — In  all  case^  except  shots  5,6,7,8,9,10,11,  the  cartridges  were  loaded 
Into  an  iron  pipe  representing  the  drill  hole. 

•This  sketch  shows  the  met UojI  used  in  the  experiments  with  dynaruitos.  In  the 
raokarock  experiments  the  end  of  the  cartridge  simply  abutted  against  the  end  of  tha 
•apliug  and  only  the  thickness  of  the  copper  separated  the  powder  from  the  wood. 
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The  Bhots  above  Enumerated  were  simply  lashed  to  a  long  stick  and  laid  on  tiie 
bottom  iu  about  2  feet  of  water,  this  being  a  more  severe  test  of  the  efficiency  of  the 
extra  primers. 

Shot  I. 

Length  of  charge feet..  lOH 

Number  of  2-foot  cartridges - 5 

Space  between  second  and  third  cartridges inches. .  11 

Weight  of  initial  dynamite  primer pounds..    U 

Weight  of  secondary  dynamite  primer do...   lA 

Distance  between  initial  and  secondary  primers feet....   2i 

Submergence do...   ^ 

(All  exploded.) 

To  make  certain  that  the  powder  had  not  been  sensitized  by  the  mannfactnrer 
specially  for  these  experiments,  I  fired  ehot«  2, 3,4  and  4  B  without  extra  primeia. 

Shot  IL 

Length  of  charge 1 feet..  W 

Number  of  2-foot  cartridges ^ 

Weight  of  initial  dynamite  primer ponnd-.    I 

Weight  of  secondary  dynamite  primer do....    I 

Distance  from  initial  to  secondary  primers feet-.   5 

No  extra  primers. 

Submergence feet..   C 

(All  exploded.) 

This  result  was  unexpected,  charges  iired  similarly  at  Hallet's  Point  having  failed 
to  explode  more  than  6  feet.  Thinking  this  might  be  caused  by  the  powerful  shock 
communicated  by  the  secondary  primer  (none  having  been  used  at  Hallet's  Point), 
I  fired  shot  3  without  any  dynamite  at  all,  putting  the  exploder  attached  to  the  bat- 
tery wires  into  the  rackarock  itself. 

Shot  III. 

Length  of  charge feet..  IJ 

Number  of  2-foot  cartridges ^ 

Weight  of  initial  dynamite  primer * None. 

Weight  of  secondary  dynamite  primer None. 

Submergence : feet..  ^ 

(Result  doubtful.) 

Buoy-line  to  sapling  cut ;  sapling  lost.  Jet  thrown  up,  apparently  less  than  nsoal. 
No  pine  splinters  rose  to  surface,  and  charge  probably  did  not  explode  entirely. 

Shot  IV. 
Same  as  preceding. 

Submergence feet..        ^ 

(All  exploded.) 

Shot  IV.— B. 

Fired  pistol  (32-caliber)  at  range  of  4  feet  at  cartridges  of  rackarock  (10  OQne« 
1|  inches  by  8  inches)  suspended  agaiust  a  board  in  the  open  air. 

The  shot  passed  through  the  center  of  cartridge  without  exploding  it. 

Ab  under  the  same  circumstances  dynamite  will  explode,  it  is  evident  that  in  point 
of  sensitiveness  the  powder  used  was  well  within  the  limits  of  safety  ;  and  the  fee' 
of  charges  2  and  4  exploding  entirely  is  probably  explained  by  the  warm  weather  and 
the  confinement  of  the  iron  pipe. 

It  thus  became  necessary  to  find  some  more  severe  test  of  the  efficiency  of  the  extra 
primers.    To  do  this  I  fired 

Shot  V. 
Length  of  charge feet..  W 

Six  cartridges,  lashed  to  long  stick  no  pipe. 

Weight  of  initial  dynamite  primer Nob*- 

Weight  of  secondary  dynamite  primer Vow- 

Extra  primers .; Nobp- 

Submergence feet..  * 

Only  20  inches  exploded ;  remaining  cartridges  much  jammed  up  and  eorrugaie<l- 
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Shot  VI. ' 

Same  as  preceding,  with  addition  of  an  extra  primer  in  each  2-foot  cartridge. 
Length  of  charge leet..  1^ 

(All  exploded.) 

Shots  VII  and  VIII. 
Same  as  preceding. 
Same  result. 

Shot  IX. 

Same  as  preceding,  bat  iired  by  sympathy. 

Weight  of  initial  dynamite  primer- pound..  1 

Weight  of  secondary  dynamite  primer do...  1 

Distance  between  initial  and  secondary  dynamite  primers feet . .  4 

(All  exploded.) 

Shot  X. 
Same  as  preceding. 

Submergence feet..  4 

Distance  between  initial  and  secondary  dynamite  primers do. . .  6" 

Initial  dynamite  primer  (1  pound)  exploded,  but  failed  to  fire  the  secondary.    Both 
were  packed  in  paper.    Must  have  sunk  into  mud,  so  as  to  shield  secondary. 
Rackarock  cans  remain  intact. 

Shot  X.— B. 

Fired  same  charge  again. 

Submergence feet..  i> 

Distance  between  primary  and  secondary  pnmers do...  3^ 

Distances  diminished  on  account  of  end  of  stick  having  been  blown  off  by  primer 
in  shot  X. 
(All  exploded.) 

Shot  XI. 
Same  as  preceding. 

Weight  of  primary  and  secondary  dynamite  primers pound . .      i 

Distance  between  secondary  dynamite  primers feet..     3 

(All  exploded.) 

Shot  XII. 
Same  as  preceding. 

Distance  between  primary  and  secondary  dynamite  primers foot . .      t 

Same  result. 

To  test  the  effect  of  spaces  between  cartridges  in  the  drill-holes,  resumed  use  of 
iron  pipe,  putting  one-half  inch  sticks  into  pipe  to  secure  space  desired. 

In  all  cases  the  initial  dynamite  primer  was  lashed  to  a  stickprojecting  beyond  the 
end  of  the  pipe,  and  the  secondary  lashed  to  same  stick  at  the  end  of  the  pipe,  against 
or  within  a  few  inches  of  first  rackarock  cartridge. 

Shot  XIII. 

Initial  primer  (1  poand);  then  a  space  of  3  feet;  secondary  (1  pound),  6  iiiche» 
long ;  one  rackarock  cartridge  2  feet  long ;  space  of  one  foot ;  two  rackarock  car- 
tridges 4  feet  long:  space  of  1  foot ;  two  rackarock  cartridges  4  feet  long. 

Length  of  charge  feet..  12^ 

Submergence do...     8 

(All  exploded.) 

Shot  XIV. 

Initial  primer  (1  pound);  then  a  space  of  3  feet;  secondary  (1  pound),  6  inches 
long;  three  rackarock  cartridges  6  feet  long;  spaces  of  2  feet;  two  rackarock  car- 
tridges  4  feet  long. 

Length  of  charge feet..  12^ 

Submergence do. . .     7 

(All  exploded.) 

Digitized  by  VjOOQ IC 


728    REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Shot  XV. 
Same  as  preceding. 
Same  result. 

Shot  XVI. 

Initial  primer  (one-half  pound) ;  then  a  space  of  3  feet ;  secondary  (one-half  pound). 
3  inches  long;  space  of  A  inches;  two  rackarock  cartridges  4  feet  long;  space  of  1 
foot ;  two  rackarock  cartridges  4  feet  long ;  space  of  I  foot ;  one  rackarock  cartrid^ 
H  feet  long. 

Length  of  charge feet..  Uf 

Submergence do.  —   7 

(All  exploded.) 

Shot  XVII. 

Initial  primer  (one-half  pound) ;  then  a  space  of  3  feet ;  secondary  (one-half  pound), 
3  inches  long  space  of  12  inches;  two  rackarock  cartridges  4  feet  long;  space  of 
7  Indies ;  one  rackarock  cartridge  2  feet  long ;  space  of  17  inches ;  two  rackarock 
cartridges  4  feet  long. 

Length  of  charge feet..  131 

Submergence - do...    7 

Initial  primer  failed  to  fire  secondary.   No  reason  known  except  mud  between  Umdl 

Shot  XVII.-B. 

Put  1-ponnd  dynamite  primer  with  fuze  to  battery  in  place  of  secondary  primes 

(All  exploded. ) 

Shot  XVIII. 

Initial  primer  (one-half  pound) ;  then  a  space  of  3  feet ;  secondary  (one-half  pound),  S 
inchcH  lone ;  four  rackarock  cartridges  8  feet  long ;  space  of  2  feet ;  one  rackarook 
cartridge  2  feet  long. 

Length  of  charge feet..  1^ 

Submergence do.—  10 

(All  exploded.) 

Shot  XIX. 

Initial  primer  (one-half  pound);  then  a  space  of  3  feet;  secondary  (one-half  pound). 
3  inches  long;  space  of  8  inches;  three  rackarock  cartridges  6  feet  long ;  space  of  S 
feet ;  two  rackarock  caitridges  4  feet  long. 

Length  of  charge  (space  2  feet  6  inches) feet. .  Utt 

Submergence do. .-    8 

(All  exploded.) 

Shot  XX. 

Initial  primer  (one-half  pound);  then  a  space  of  3  feet;  one  secondary  (one-half  pound), 
3  inches  long;  one  rackarock  cartiidge  2  feet  long;  space  of  2  feet;  one  rackarock 
cartridge  2  feet  long;  space  of  2  feet;  one  and  oue-fouith  rackarock  cartridges 2| 
feet  long. 

Length  of  charge  (4-feet  space) feet..  lOJ 

Subiuorgeneo do...    S 

This  powder  was  what  was  left  from  shot  V  and  was  quite  wet  with  water. 
(All  exploded.) 

experiments  with  dynamites. 

Object  of  erperiments, — The  object  of  those  experiments  was  to  determine  at  what 
disfancc,  if  any,  the  exploHion  under  water  of  a  charge  of  dynamite  of  practicable 
sizo  would  cause  with  certainty  the  explosion  by  8>  nipatby  of  a  second  charge  p.icked 
tightly  in  cartridges  such  as  it  is  expected  will  bo  used  for  the  final  blast  at  Flood 
Kock. 

Coifclusiona, — I  conclude  from  the  experiments,  the  details  of  which  are  reported 
below — 

(1)  That  the  thin  copper  can  used  is  as  efficient  an  envelope  for  giving  a  maximnv 
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range  as  any  known,  showing  ranges  greater  than  any  obtained  with  paper  envelope* 
In  experiments  at  Hallet's  Point  and  Willets  Point. 

(2)  That  between  the  range  of  certain  explosion  and  that  of  certain  failure  there  is 
a  very  wide  interval  where  the  resnlt  cannot  be  predicted. 

(3)  That  a  10-pound  primary  charge  will  explode  secondary  charges  with  certaintj 
within  a  range  of  27  feet. 

(4)  That  there  is  little  or  no  increase  in  the  range  of  certain  explosion  by  increa*- 
tng  the  primary  charge  from  10  ponnds  up  to  25  pounds. 

(5)  Tnat  there  is  reason  to  believe  that  at  long  ranges  secondary  explosions  occniv 
which  are  of  a  low  order  or  only  partial. 

(6)  That  the  range  of  certain  explosion  is  substantially  the  same  for  secondaries  of 
Atlas  A  or  of  Atlas  B  when  the  primary  is  10  pounds  of  dynamite  No.  1. 

JppUoaiian  to  ike  blast  at  Flood  i^dc/:.— Applying  these  iacts  to  the  case  of  the  final 
blast  at  Flood  Rock,  it  is  my  opinion  that  if  primary  charges  of  10  pounds  of  dyna- 
mite are  placed  25  feet  apart  along  the  galleries  from  which  the  holes  are  drilled,  and 
the  hoitom  cartridge  in  each  hole  is  thin  copper  packed  with  dynamite  and  projecting 
from,  the  hole  not  less  than  4  inches,  that  the  explosion  of  the  primaries  will  cause  the 
explosion  of  every  charge  in  the  mine  with  as  much  certainty  as  if  these  ohargea 
were  themselves  connected  with  the  batteries. 

In  this  connection  it  is  to  be  remembered  that  the  4  inches  of  dynamite  proJectin|r 
from  each  hole  will  itself  weigh  1  pound,  and  will  itself  have  a  sympathetic  ranse  (n 
18  to  22  feet,  neglecting  entirely  the  effect  of  the  rest  of  the  powder  in  the  drill  hole, 
and  that  these  holes  are  only  about  5  feet  apart. 

I  should  place  the  primaries  25  feet  apart,  and  put  adjacent  ones  on  different  oir- 
ouits,  to  provide  against  a  possible  break  in  either,  and  put  a  fulminate  cap  in  each 
secondary,  to  make  certain  of  detonations  of  the  first  order. 

Summary  of  experimentB, — The  accompany iog  table  gives  a  summary  of  the  170  re- 
sults obtained  with  dynamite  No.  1,  inert,  absorbent,  and  75  per  cent,  glycerine. 

Charges  that  exploded  are  marked  by  a  small  x.  Those  that  failed  are  marked  by 
a  small  o.  Where  the  result  is  not  absolutely  certain,  but  there  are  special  reasons 
for  believing  that  the  charge  exploded  or  failed,  it  is  recorded  by  a  capital  X  or  O. 
Results  that  are  uncertain  are  marked  f. 
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Summary  of  experiments  toith  Atlases  A  and  B, 
ATLAS  A. 


Distance  flx>in  primary  to  secondary.. 
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All  the  primary  charges  are  dynamite  No.  I  (inert  absorbent,  and  75  per  cent,  nitso- 
glycerine). 

DETAILS  OP  EXPERIMENTS  WITH  DYNAMITES. 

Cartridge  packing. — The  cnrtridf^es  used  were  of  the  ibinnest  sbeet  copper  obta  L*ft 
ble  (0.005  lucheH),  '2^  int'lien  in  diameter  and  8  inches  lon^. 

They  were  loaded  with  H  ponnds  of  dynamite  No.  1  (inert  Absorbent,  75  percent, 
nifro-glycerine).  pucked  with  the  greatest  cure  and  as  compactly  as  possible  by  expe- 
rienced workmen,  who  understood  the  importance  of  uniform  packing  for  tbe  work 
in  hand.  The  charge  occupied  about  5^  iuches  of  the  length  of  the  cartridge,  and  ns 
amount  of  care  (I  tried  it  myself)  wouhl  make  it  any  more  compact.  In  every  case  a 
ronnd  stick  f  inc.es  by  5  inches  was  then  driven  into  the  center  of  the  cartridge  aod 
left  in  it.  The  driving  of  this  stick  caused  the  top  of  the  charge  to  rise  slightly  ia 
the  can,  showing  that  it  was  packed  as  tightly  as  possible. 

Sealing, — ^The  cans  were  then  sealed  with  one-half  inch  of  wax  (5  tallow^  10  bee^ 
wax,  and  15  resin). 

Attachment. — When  about  to  firo,the  cartridges  for  t^e  shot  were  fastened  witt 
eight  or  ten  copper  lacks  to  a  green  yellow- pine  sapling  4  feet  long,  tbe  cud  of  whick 
had  been  trimmed  to  enter  the  month  of  thecnrtridge  and  lit  down  tight  on  tbe  wax. 
The  sapling  was  then  weighted  with  two  bricks  and  suspended  from  a  raft  anchored 
in  deep  water  by  a  line  of  proper  length  to  give  the  desired  submergence,  which  wai 
20  feet,  except  in  shot  X,  where  it  was  10  feet. 

The  raft. — The  one-pound  primaries  were  tired,  from  a  raft  consisting  simply  of  twt 
45-foot  sticks  crossed  at  right  angles  and  lashed  together,  the  primary  being  sni- 
pended  at  the  center  and  the  four  secondaries  at  measured  distances  on  the  radial 
arms.  For  the  larger  charges  the  raft  consisted  of  a  regular  hexagon,  with  sides  ef 
80  feet,  braced  for  ntiifneRH,  having  a  hexagonal  opening  in  the  ceuter  about  GO  feet 
ocrojas.  Six  radial  ropes  ran  to  the  center  of  the  opening  and  were  there  laaheil  to- 
gether. The  primary  charge  waa  suspended  at  the  center,  and  sometimes  as  many 
as  twelve  secondaries  at  diliereut  points,  so  distributed  as  not  to  be  within  ezplodiaf 
range  of  each  other. 

Locaiio)!.— The  work  was  done  about  2  miles  below  Jacksonville,  on  the  Saint  Jokm't 
River,  in  water  from  7  1o  II  fathoms  deep. 

Current. — The  current  varving  with  the  tide  was  sometimes  quite  swift  (about  tk 
miles  up  to  4  miles),  but  its  cfiVct  on  the  location  of  the  charge  was  eliminated  by 
casting  the  raft  loose  from  its  anchor  when  ready  to  fire,  and  allowing  time  for  the 
raft  to  take  the  velocity  of  the  water.  To  make  certain  that  this  expedient  answered 
its  pur|i08e,  in  all  shots  after  number  XI  the  charges  were  slid  down  by  means  of  a 
wire  loop  along  a  one-half  inch  iron  rod  24  feet  long,  which  was  so  fjistened  to  the 
raft  that  it  could  swing  frerly  in  any  direction.  These  rods,  several  feet  of  whick 
stood  above  water,  invariably  stood  plumb  when  properly  swung  as  soon  as  the  raft 
had  proy>erly  got  under  way,  showing  that  the  method  was  sntBcicntly  accnrate.  ^ 

Endence  of  eTpUxion. — It  was  expected  that  the  condition  of  the  end  of  the  sapliaK 
wouUI  show  conclusively  whether  the  secondary  charge  had  exploded  or  not— that  11 
would  necessarily  be  broomed  in  case  of  explosion. 
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In  the  general  case  thin  proved  to  be  ad,  but  many  saplin^M  were  recovered  thai 
vere  not  injured  at  all.  Sunietimea  the  can  ^vas  still  on,  8ho\vin<;  almost  no  sign  of 
any  action;  at.  other  times  the  can  was  very  much  corrugated;  at  others,  almost  de- 
ttroyed,  bntstill  hoUling  considerable  quantities  of  unexploded  dynamite.  These  casos 
had  clearly  failed  to  explode. 

But  in  many  other  cases  the  can  had  disappeared  entirely,  all  the  tacks  having  been 
pulled  out  or  the  copper  torn  loose  from-them,  or  else  a  ring  of  copper  sliowing  signs  of 
Tiolent  action  still  remained  around  the  end  of  the  sapling,  the  latter  being  sometimes 
Blightly  damaged,  at  others  perfectly  intact,  and  even  in  one  case  having  all  the  wax  still 
sticking  to  it.  It  was  thought  possible  the  wax  might  bt^  the  cause  of  the  difficulty,  and 
anumber  of  shots  were  therefore  tired  without  wax,  the  d.ynamite  being  in  contact  with 
the  end  of  the  stick.  But  thesame  results  continued.  A  varietyof  expedients  were  tried 
to  get  more  evidence  on  this  class  of  cases,  such  as  making  a  safety  line  fast  to  the  can  to 
recover  itjifitwassimply  knocked  offthe  end  of  the  sapling;  butnothlngconclusive  waa 
reached  until  shots  XXVIII,  XXIX,  and  XXX,  and  shots  Atlas  VIII  and  IX,  which 
irere  fired  with  the  charge  of  dynamite  entering.2  inches  into  a  2^  inch  iron  pipe.  In 
Bereral  of  these  cases  (live  out  of  thirty-five  J,  when  the  condition  of  the  iron  pipe  proved 
that  the  charge  had  exploded,  the  end  of  the  sapling  was  not  damaged  at  all.  It  fol- 
lows from  this  that  failure  to  broom  the  sticks  cannot  be  considered  proof  of  failure 
to  explode.  In  the  thirty-five  cases  above  referred  to  the  wax  between  the  powder 
and  the  sapling  was  2^  inches  thick  in  some,  and  in  others  there  was  2^  inches  of  sand, 
and  then  half-inch  of  wax  to  fill  the  can  ;  the  five  failures  to  broom  the  stick  were  of 
the  first  description. 

In  all  cases  except  those  fired  with  iron  pipe  the  wax  was  only  one-half  inch  thick. 

Failures  at  short  ratigc^The  most  remarkable  results  obtained  are  the  failures  with 
large  charges  at  short  range.  Of  these  the  one  that  failed  in  shot  XV  was  recovered 
with  the  can  intact.  In  snot  XVII  the  can  was  all  gone,  but  some  wax  and  a  half- 
teaspoonful  of  unexploded  dvnamite  remained  in  a  crack  in  the  end  of  the  sapling. 
In  XXV  all  the  wax  and  a  half- teaspoon fnl  of  dynamite  remained  on  end  of  stick. 

Fioally,  in  XXVII,  both  cans  were  recovered  ;  one  had  a  largo  hole  torn  in  it,  the 
tan  much  corrugated,  bnt  containing  about  I  pound  of  dynamite,  and  the  other 
almost  destroyed,  but  still  holding  about  one-quarter  pound  of  the  charge. 

Respectfully  snbmitted. 

Geo.  McC.  Derby, 

First  Lieut  of  Enginsers, 

General  John  Newton, 

Chi^  of  Engineers,  0,  8.  A. 

[  First  indorMment.  ] 

Engineer  Office,  United  States  Army, 

Xeio  Torkf  June  3,  1885. 
Hespectfnlly  forwarded  tq  General  John  Newton,  Chief  of  Engineers,  Washington, 
D.  C. 

The  conclnsions  reached  by  Lieutenant  Derby,  which  have  been  indicated  in  my  re- 
^rts  from  Jacksonville,  are  concurred  in,  viz  : 

1.  That  rackarock,  when  each  cartridge  is  prepared  with  a30-graiu  fulminate  pri- 
mer reinforced  with  an  ounce  of  dynamite,  may  be  regarded  as  available  for  the 
flnal  explosion  at  Flood  Rock. 

f.  That  whatever  explosive  is  adopted  for  filling  the  blast-holes,  dynamite  No.  1 
prepared  with  a  fulminate  primer  should  be  contained  in  the  cartridges  which  pro- 
ject from  the  blast-holes  into  the  galleries. 

3.  That  with  this  arrangement  the  blasting  charges  need  not  be  elertrically  con- 
nected ;  but  they  will  be  eflbctively  exploded  sympathetically  by  the  electric  explo- 
sion of  a  number  of  ten-pound  charges  of  dynamite  No.  1,  placed  along  the  axes  of  the 
fallerics  at  intervals  of  25  feet. 

Walter  McFarlanp, 
Lieut,  Col.  of  Engineers, 


kbmoval  of  piloeim  rook  from  east  river,  new  york. 

Engineer  Office,  United  States  Army, 

New  York,  K  T.,  March  21,  1885. 
General:  I  have  the  honor  to  submit  the  foUowiug  report  upon  the 
removal  of  the  rock  off  East  Nineteenth  street,  in  the  East  River,  New 
York,  known  as  "Pilgrim  Rock,''  this  name  having?  been  given  to  it  in 
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coDseqaence  of  the  steamer 'Pilgrim  striking  on  it  May  4, 18S4f  its  exist- 
ence until  that  time  having  been  comparatively  unknown. 

An  examination  of  this  rock  was  made  by  the  United  States  Coast 
and  Geodetic  Survey  in  the  month  of  May,  1884,  and  its  removal  was 
urged  by  the  New  York  Board  of  Pilot  Commissioners. 

By  letter  from  the  office  of  the  Chief  of  Engineers,  dated  Washington, 
September  3, 1884,  Capt.  James  Mercur,  Corps  of  Engineers,  was  di- 
rected to  remove  the  rock,  by  means  of  the  steam  drilling-scow  be- 
longing to  the  East  River  and  Hell  Gate  work. 

In  accordance  with  these  instructions  the  steam-drilling  scow  began 
operations  September  9, 1884,  and  finished  its  work  December  2, 1884, 
having  in  this  time  cut  away  the  rock  to  a  depth  of  24  feet  below  mean 
low  water. 

A  small  rock  lying  to  the  eastward  of  Pilgrim  Bock  was  also  removed 
to  a  depth  of  24  feet  at  mean  low  water. 

The  river  currents  in  the  vicinity  of  these  obstructions  were  so  rapid 
that  the  divers  found  it  impossible  to  work  under  water  except  at  cer- 
tain stages  of  the  tide,  and  the  delays  resulting  from  this  cause  made 
the  cost  of  the  work  greater  than  it  would  otherwise  have  been.  The 
total  cost  shown  by  the  inclosed  report  of  Lieut.  George  McO.  Derby, 
Corps  of  Engineers,  was  $22.50  per  cubic  yard. 

The  value  of  the  steam-drilling  scow  for  working  in  crowded  chan- 
nels afi'ected  with  rapid  currents,  where  there  is  constant  danger  of  col- 
lisions, was  well  illustrated  during  the  operations  upon  Pilgrim  BocL 
It  has  been  repeatedly  run  into  by  other  vessels;  but  having  been  con- 
structed with  a  view  to  protection  from  dangers  of  this  kind,  it  has  sus- 
tained very  little  damage. 

The  operations  connected  with  the  removal  of  this  rock  were  undei 
the  immediate  direction  of  Lieut.  George  McC.  Derby,  Corps  of  Engi- 
neers, whose  report  is  submitted  herewith. 

Very  respectfully,  your  obedient  servant, 

Walter  McjFabland, 
Lieut,  Oo(.  ofEngineen. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  S,  A. 


RKPORT  OF  LIEUTBNANT  QBORGB  M'C.   DBRBT,   CORPS  OF  BNOINKSRS. 

ASTORIA,  N.  Y.,  January  1,  18i& 

Sir  :  1  have  the  honor  to  submit  the  following  report  on  the  operations  of  th* 
United  States  steam- drilling  scow  daring  the  month  of  December,  with  a  summary  of 
the  results  obtained  on  Pilgrim  Rock  from  September  9  to  Deceml>er  2,  1884. 

The  scow  was  removed  from  Pilgrim  Rock  December  2  and  laid  up  in  the  winter 
quarters  previously  selected  by  Captain  Mercur  at  Little  Mill  Rock.  A  few  men  wen 
kept  aboard  to  scrape  and  paint  her  water-tanks  until  December  9. 

On  that  date  all  hands  were  discharged  except  her  foreman  ($130  per  month),  and 
two  watchmen  (|60  per  month  each) ;  the  latter  are  on  duty  every  eight  hours  alt6^ 
nately,  and  both  sleep  aboard  the  scow. 

Pilgrim  Rock  was  about  60  feet  long  and  11  feet  wide  at  its  base,  rising  from  a  rock 
and  stone  bottom  to  a  narrow  ridge  in  places  only  8  inches  wide,  having  on  it  a  least 
depth  of  13  feet  at  mean  low  water.  It  was  a  very  hard  fine-grained  gneiss.  From 
the  shape  of  the  rock  it  was  found  impracticable  to  put  the  dome  on  it  at  once,  and 
a  large  amount  of  dynamite  was  expended  in  surface  blasts  to  break  it  down.  As  sooo 
as  the  dome  could  be  placed,  the  rock  was  readily  broken  np  with  two  blasts.  Ow- 
ing to  the  flatness  of  the  bottom  around  the  rock,  only  about  6  cubic  yards  of  broken 
stone  could  be  rolled  into  deep  water.  The  balance  was  picked  up  by  diven  and 
towed  to  Hell  Gate. 
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Operations  were  suspended  December  2  (the  dynamite  freezing  in  the  water  before 
it  could  be  blasted),  when  I  examined  the  rock  and  found  a  least  depth  of  24  feel 
mean  low  water  ^bench-mark  comer  Seventeenth  street  and  Avenue  C)  over  itssite, 
as  well  as  over  a  small  rock  a  few  feet  from  Pilgrim  Rock,  that  had  previously  a 
depth  of  22  feet  over  it. 

It  is  practicable  to  make  26  feet  at  this  location,  and  the  rock  is  probably  broken 
to  that  depth  ;  but  it  would  require  a  month's  work  and  the  outlay  of  $2,000  to  make 
that  depth  with  the  drill  scow  and  divers,  and  it  is  believed  that  24  feet  will  be  suf- 
ficient as  the  general  level  of  the  bottom  shoals  to  that  depth  within  100  feet  of  the 
Tock. 

1  inclose  herewith  a  tabular  statement  of  the  work  done  on  Pilgrim  Rook. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

Geo.  MgC.  Derby, 
Lientenant  of  Engineer$. 
General  John  Newton, 

Chi^6f  Engineertf  U.  8.  A. 


TABULAR  statement  OF  OPERATIONS    ON    PILGRIM    ROCK,  BAST  RIVER,   NEW  TORK« 

Least  depth  on  rock  before  removal feet..  13 

Least  depth  on  rock  after  removal do...  24 

Cubic  yards  of  rock  removed number..  230.8 

Cast  iron  removed pounds. .  1, 176 

Total  holes  drilled number. .  10 

Average  depth  per  hole feet..  7.075 

8iae  of  drilling  bit. inches..  5,76 

Average  depth  of  hole  drilled,  per  machine,  per  shift  of  eight  hours. .  feet . .  7. 71 

Cost  of  sharpening  a  drill $1  68 

Average  depth  of  hole  drilled  per  sharpening feet . ,  7. 075 

Expenditure  of  steel  per  foot  of  hole  drilled poinds..  •  0.87 

Cost  per  linear  foot  of  hole  drilled,  including  placing  of  scow,  lowering  of 
dome,  expenses  of  drilling,  cost  of  sharpening  drills,  expenditure  of  steel, 

hoisting  dome,  and  heaving  off  scow |0  79 

Number  of  drill-hole  blasts 2 

Amoont  of  powder  used  for  drill-hole  blasts pounds. .  507 

Number  of  surface  blasts 12 

Amount  of  powder  used  for  surface  blasts pounds..  1,233.5 

Average  amount  of  powder  used  per  cubic  yard do...  7.54 

Cost  of  powder  per  cubic  yard |3  61 

Cost  of  breaking  and  removing,  per  cubic  yard |22  51 

Total  cost  of  removing  Pilgrim  Rock 1^,195  73 

Respectfully  submitted. 

Geo.  McC.  Derby, 

Lieutenant  of  Engineen, 
To  General  John  Newton, 

Ckitf  of  Engineer9f  U.  8.  A. 
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APPENDIX  F. 


IMPROVEMENT  OF  RiyERS  AND  HARBORS  IN  THE  VICINITY  OP  THE 
CITY  OF  NEW  YORK,  AND  IN  NORTHERN  NEW  JERSEY— DEEPENING 
GEDNErS  CHANNEL  THROUGH  SANDY  HOOK  BAR,  NEW  YORK. 


BEPORT  OF  MAJOR  GEORGE  X.  GILLESPIE,  CORPS  OF  ENGINEERS,  BVT, 
LIEUT.  COL,  IT.  S.  J.,  OFFICER  IN  CHARGE  FOR  FISCAL  YEAR  END- 
ING JUNE  30,  1885,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE 
WORKS, 

IMPROVEMENTS, 


1.  East  Chester  Creek,  New  York. 

2.  Canarsie  Bay,  New  York. 

3.  Sheepshead  Bay.  New  York. 

4.  Sumpawanus  Inlet,  New  York. 

5.  Cheeseqnakes  Creek,  New  Jersey. 

6.  Passaic  River  above  Newark,  N.  J. 

7.  Passaic  River  below  Newark,  and  re- 

moving shoals  in  Newark  Bay,  N.  J. 

8.  Channel  between  Staten  Island  and 

New  Jersey. 

9.  Shrewsbnry  River,  New  Jersey. 
10.  Rahway  River,  New  Jersey. 


11.  Elizabeth  River,  New  Jersey. 
1'2.  Woodbridge  Creek,  New  Jersey. 

13.  Manasquan  River,  New  Jersey. 

14.  Raritau  Bay,  New  Jersey. 

15.  Raritan  River,  Now  Jersey. 

16.  Mattawan  Creek,  New  Jersey. 

17.  Keyport  Harbor,  New  Jersey. 

18.  South  River,  New  Jersey. 

19.  Gedney's  Channel,  New  York  Harbor, 

20.  Removing  sunken  vessels  or  craft  ob- 

strnoting  or  endangering  naviga- 
tion. 


EXAMINATIONS  AIXD  SURVEYS. 


21.  Baldwin  River,  New  York,  at  Bald- 
win Station  to  connect  with  Long 
Branch. 


22.  Hudson  River  on  the  New  Jersey 
side,  from  Weehawken  to  Bergen 
Point,  Hudson  County,  N.  J.,  with  a 
Tiew  to  deepening  the  water  at  the 
wharf  on  that  side. 


United  States  Engineer  Office, 

New  York,  July  31, 1886. 
General  :  I  have  the  honor  to  transmit  herewith  theannnal  reports 
for  the  fiscal  year  ending  June  30, 1885,  of  the  improvements  of  rivers 
and  harbors  and  for  surveys  which  have  been  in  my  charge. 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Major  of  Engineers^ 

Bvt.  Lieut  OoLj  U.  8.  A. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers  J  U.  S.  A, 

47  B  737 
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F  I. 
IMPROVEMENT  OF  EAST  CHESTER  CREEK,  NEW  YORK. 

The  original  condition  of  navigation  was,  between  Town  Dock  and 
Lockwoods,  a  draught  of  less  than  7  feet  at  high-water,  through  aii  in- 
tricate, crooked,  and  narrow  channel ;  a  draught  in  the  channel  south 
of  Goose  Island  rather  more  than  7  feet  at  high  water,  and  a  dangerous 
reef  of  bowlders  in  close  proximity  to  the  course  of  vessels  in  passing 
the  draw  at  Pelham  Bridge  near  the  entrance. 

Jhe  project  originally  adopted  in  1872  and  modified  in  1873  fncladed 
the  improvement  of  the  river  extending  from  Pelham  Bridge  to  Lock- 
woods  a  distance  of  2^  miles,  so  as  to  provide  9  feet  at  mean  high 
water,  at  an  estimated  cost  of  $136,500.  It  provided  for  the  removal  of 
bowlders  and  gravel  from  the  draw  of  Pelham  Bridge,  for  the  making 
of  a  channel  of  9  to  10  feet  depth  at  high  water  on  the  west  side  of 
Goose  Island  1,500  feet  long  and  125  feet  wide,  the  dredging  of  a  chan- 
nel from  Town  Dock  to  the  first  bend  in  the  river  about  1,000  feet  long, 
100  feet  wide,  and  9  feet  deep,  high  water,  and  its  extension  up  stream  as 
far  as  Lock  woods  by  the  excavation  of  a  cut  through  marsh  meadow  and 
rock  2,000  feet  long,  100  feet  wide,  and  9  feet  deep^  and  the  excavation 
of  a  cut  and  tidal  basin  above  Lockwoods  3,000  feet  long,  100  feet  wide, 
and  9  feet  deep.  The  modification  of  1873  consisted  of  proposed  timber 
dikes  to  confine  the  channel  on  both  banks  from  above  Town  Dock  to 
near  Pelham  Bridge,  of  which  the  aggregate  length  was  5,800  feet.  The 
amount  expended  to  the  close  of  the  fiscal  year  ending  June  30,  1884, 
was  $53,918.50. 

The  first  appropriation  was  made  by  act  of  March  3, 1873.  Work  was 
suspended  June,  1884,  owing  to  an  exhaustion  of  funds,  at  which  date 
the  bowlders  had  been  removed  from  the  rhannel  near  Pelham  Bridge, 
the  channel  on  west  sideof  Goose  Island  had  been  completed,  the  channel 
between  Goose  Island  and  Town  Dock  had  been  opened  2,000  feet  long, 
minimum  will  th  40  to  45  feet,  widening  to  90  feet  at  Town  Dock,  and  the 
cut  through  the  meadow  and  rock  had  been  excavated  to  Lockwoods,  re- 
ducing the  distance  between  the  docks  from  5,500  feet  to  3,200  feet.  !N^o 
work  has  been  done  on  the  formation  of  the  tidal  basin  projected  above 
Lockwoods,  on  improvement  of  channel  above  Town  Dock,  nor  on  the 
dikes  to  confine  channel  from  the  Town  Dock  to  the  entrance.  The  gen- 
eral level  of  the  banks  is  that  of  high  water,  the  currents  are  sluggish,  and 
the  channel  is  subject  to  deposits  which  cause  shoals.  The  portion  of  the 
river  almost  exclusively  used  by  shipping  is  from  Town  Dock  to  the  mouth. 
The  channel  opened  immediately  below  the  dock,  which  was  excavated 
in  1883-'84,  has  a  minimum  improved  width  of  only  40  to  45  feet.  This 
is  scarcely  sufficient  for  vessels,  and  should  be  widened  everywhere  to 
a  least  width  of  80  feet,  and  for  its  better  maintenance  training-dikes 
are  considered  necessary,  as  the  modified  project  provides. 

The  appropriation  of  $20,000,  which  is  recommended  for  continuing 
the  improvement,  will  be  applied,  if  appropriated,  in  widening  the  chan- 
nel below  Town  Dock  to  80  feet,  by  the  excavation  of  10,000  cubic  yards 
of  material,  and  In  building  1,500  feet  of  diking,  partly  on  both  banks 
for  maintaining  the  improved  channel. 

This  work  is  in  the  colleotion  district  of  New  York.  Nearest  port  of  entry.  New 
Tork.  Nearest  ligbt-hoase,  Stepping  Stones.  Fort  Schuyler  is  the  nearest  fort. 
Amount  of  rerenne  collected  daring  the  fiscal  year  ending  Jane  30, 18t&,|l26,lS3,d73,57. 
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The  amount  of  commerce  beoefited  by  the  improyement  does  not  differ  from  the  estr- 
mate  of  |5,500,000  appearing  in  last  year's  report. 

Original  estimate $136,500  00 

Amount  appropriated  from  March  3,  1873,  to  June  14,  1884 54, 000  00 

Amount  expended  to  June  30,  1885 53,918  50- 

Money  statement 

July  1, 1884,  amouat  available $«1  50 

July  1,  1885,  amount  available .* 81  50 

{Amount  (estimated)  required  for  completion  of  existing  project S'Z,  500  00- 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887  20, 000  Od 
Submitted  in  compliancy  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


F   2. 

IMPROVEMENT  OF  CANARSIE  BAY,  NEW  YORK. 

The  object  of  this  improvement  is  to  connect  Canarsie  Landing  with 
the  deep  water  of  Jamaica  Bay  by  a  channel  having  a  depth  of  6  feet 
at  mean  low  water,  the  original  depth  across  the  flats  being  only  4J 
feet.  The  project  for  the  improvement,  which  contemplated  the  forma- 
tion of  a  tidal  basin  by  a  system  of  dikes,  was  adopted  in  1870,  at  an 
estimated  cost  of  $88,000.  The  range  of  tides  is  4.6  feet.  The  amonnt 
available  July  1, 1884,  was  nothing.  At  that  date  there  was  an  im- 
proved channel  across  the  fiats  separating  Canarsie  Landing  from  the 
main  channel  through  Jamaica  Bay  3,000  feet  long,  50  feet  wide,  and  6 
feet  deep^  mean  low  water,  which  was  protected  on  the  north  side  by  a 
timber  dike  1,000  feet  long.  The  dike,  3,350  feet  long,  projected  for  the 
south  side  of  the  channel,  has  never  been  commenced,  for  want  of  the 
necessary  means.  Sealed  proposals  were  invited  July  29, 1884,  by  public 
advertisement  in  the  usual  way,  for  dredging  and  diking  the  channel 
from  Canarsie*Landing  to  Jamaica  Bay,  and  on  the  17th  of  September, 
1884,  the  contract  was  awarded  to  Henry  Du  Bois'  Sons  for  dredging  at 
35  cents  per  cubic  yard  and  at  $29.37  per  linear  foot  for  the  diking. 
Work  under  this  contract  commenced  October  9,  and  was  completed 
November  6 ;  7,535  cubic  yards  of  material  were  removed  and  50  feet 
added  to  the  dike  on  the  east  end.  At  the  close  of  the  contract  the 
chanuel  was  125  feet  wide  at  the  entrance,  diminishing  to  50  feet  wide 
at  Canarsie  Landing,  and  had  everywhere  a  minimum  depth  of  G  feet 
at  mean  low  water.  When  the  ice  which  had  formed  in  the  haibor  dur- 
ing the  winter,  began  to  flow  out  in  the  spring,  large  masses  were  carried 
over  the  dike,  and  several  of  the  piles  were  displaced,  and  the  waling 
timbers  crushed.  These  damages  will  be  repaired  during  the  tlie  com- 
lug  season,  at  a  cost  not  exceeding  $100. 

The  sum  of  $25,000  is  recommended  for  continuing  the  improvement 
daring  the  year  ending  June 30, 1887,  and,  if  appropriated,  will  be  ap- 
plied towards  the  construction  of  300  feet  of  the  dike  projected  for  the 
south  side  of  channel,  the  extension  eastward  of  the  north  dike  250  feet, 
and  the  widening  to  100  feet  of  the  western  end  of  the  channel  near 
Canarsie  Landing.  Canarsie  is  essentially  a  Ashing  harbor,  but  is  also 
used  as  a  resort  by  numerous  yachts,  schooners,  and  sloops  engaged  in 
other  enterprises.  Oysters,  clams,  codfish,  and  blueflsh  to  the  value  of 
11,500,000  annually  are  shipped  from  the  harbor  to  the  New  York  mar- 
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kets,  and  during  the  summer  season  two  steamboats  make  regular  daily 
trips  to  and  from  Bockaway  Beach,  carrying  from  40,000  to  50,000  pas- 
sengers.   It  is  estimated  that  the  capital  invested  exceeds  1^250,000. 

The  success  attained  by  the  application  of  previous  appropriations 
gives  assurance  that  the  project  of  improvement  will  give  the  relief  an- 
ticipated of  its  execution. 

This  work  in  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of  en- 
try. Nearest  Hghthoiine  is  Fort  Tompkins  Light,  and  the  nearest  fort  Fort  Hamilton, 
New  York  Harbor.  Amount  of  revenue  collected  at  the  port  of  New  York  dnrisgthe 
year  ending  June  30,  1885,  was  $126,183,878.57. 

Original  estimate  '. |88,OOaOO 

Amount  appropriated  to  July  5,  1884 50,000  00 

Amount  expended  to  date 22,513  *i6 

Money  statement. 

Amount  appropriated  by  act  approved  July  5.  1884 $5, 000  00 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884' 4,513» 

July  1,1885,  amount  available 486  74 

{Amount  (estimated)  required  for  completion  of  existing  pr<^ect 65, 000  00 
Amou  n  t  that  can  be  proti  tably  expended  i  n  fiscal  year  ending  June  30, 1867    25, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1M66  and  1867. 


Abstract  of  proposals  for  improving  Caimraie  Bay,  New  York,  opened  S^tember  17, 1884, 
by  Maj,  G,  L,  Gillespie^  Corps  of  Engineers, 


"62'                 Munm  of  bidden. 

1^ 

Prices  Wd 
for  dredg- 
ing per 
cable  yard. 

Prices  bid 

tor  dike 

complete, 

per  linear 

Dateofoom- 

Date  of  COB- 
pletioiL 

1    Elijah  Bralnard 

Cents. 
43 
35 
43 

$16  90 

29  87 

Omitted  .. 

Ootoberl,1[884 

Omitted 

Omitted 

Jime80,ies. 
Jonel,lS8& 
OmittM. 

2  Henry  Da  Boi«' Sons* 

3  Atlantic  Dredping  Company- xr,. -T^-r-- 

*  Lowest  bid. 

Contract  awarded  to  Henry  DuBois'  Sons,  with  the  approval  of  the  Chief  of  Engi- 
neers. 


F3- 


IMPROVEMENT  OF  SHEEP8HEAD  BAY,  NEW  YORK. 

The  project  for  this  improvement  was  adopted  in  1879,  and  proTided 
for  deepening  the  entrance  by  means  of  con  verging  jetties,  and  for  im- 
proving the  interior  channel  by  longitudinal  dikes  so  placed  as  in  some 
instances  to  form  tidal  reservoirs  for  the  scour  of  the  channel.  The 
project  was  revised  in  1881  so  as  to  provide  under  certain  contingencies 
for  the  opening  of  a  cut  to  connect  the  bay  with  Dead  Horse  Inlet,  1,650 
feet  long  and  100  feet  wide,  affording  6  feet  mean  low  water;  for  revet- 
ing  the  banks  of  the  cut,  and  for  dredging  the  interior  channel  to  the 
extent  of  40,000  cubic  yards,  the  estimated  cost  of  the  supplementary 
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improvement  being  $34,200.  The  range  of  tides  is  4.5  feet  approximately. 
At  that  date  there  was  a  channel  connecting  Sheepshead  Bay  with 
Dead  Horse  Inlet  1,500  feet  long,  40  feet  wide,  with  a  minimum  depth 
of  4  feet  at  mean  low  water,  while  at  the  original  entrance  by  the  chan- 
nel aronnd  the  easterly  end  of  Coney  Island  the  bar  was  practically 
bare  at  lowest  tide.  No  work  of  improvement  has  been  done  on  the 
inside.  Sealed  proposals  were  opened  Septembef  17, 1884,  for  enlarg- 
ing the  improved  channel  by  dredging,  and  the  contract  was  awarded 
to  the  Atlantic  Dredging  Company,  the  lowest  bidders,  at  13J  cents 
per  cubic  yard.  The  autumn  was  unfavorable  for  work,  and  as  the  con- 
tractors were  under  contract  with  private  parties  for  making  improve- 
ments on  the  Coney  Island  side  of  the  bay,  and  were  arranging  a  plant 
for  that  special  enterprise  which  would  be  adapted  to  the  Government 
work,  they  were  permitted  to  delay  the  commencement  of  their  con- 
tract until  their  new  plant  was  perfected. 

At  the  close  of  the  fiscal  year  the  contractor  had  not  been  able  to 
commence  work,  owing  t^  the  failure  on  the  part  of  the  machinists  to 
perfect  his  plant,  and  his  contract  was  extended  to  October  15, 1885. 
The  improved  channel  has  been  maintained  unimpaired  throughout  the 
year,  and  has  given  great  satisfaction  to  the  shipping  of  the  bay.  The 
owners  of  the  Coney  Island  shore  have  under  consideration  the  erec- 
tion of  a  bulkhead  near  the  low-water  line  along  the  entire  eastern 
shore  of  the  bay  from  the  new  causeway  to  near  Mount  Pleasant. 
When  this  improvement  is  made  the  bay  will  be  deepened  by  dredging, 
and  the  material  which  is  excavated  will  be  thrown  behind  the  bulk- 
head and  graded.  This  will  render  unnecessary  any  longitudinal  dikes 
Through  the  inner  bay  to  train  the  ebb  currents,  and  will  make  the  bay 
more  available  than  it  now  is.  The  sum  of  $10,000  is  recommended  for 
the  year  ending  June  30, 1.887.  If  appropriated  it  will  be  applied  in 
widening  the  improved  channel  to  100  feet,  and  in  deepening  it  to  6 
feet  mean  low  water,  and  also  in  opening  a  channel  through  a  shoal  at 
the  eastern  end  of  the  bay  2,000  feet  long,  100  feet  wide,  and  6  feet 
deep. 

Over  200  vessels  of  small  draught  engaged  in  legitimate  irade  fre- 
quent the  harbor,  and  clams,  oysters,  and  bluefish  are  shipped  to  JS'ew 
York  markets  at  an  estimated  annual  value  of  $1,000,000. 

This  work  is  iu  the  collection  district  of  New  York,  which  is  the  nearest  i>ort  of 
entry.  Nearest  light-house  Fort  Tompkin's  Light,  and  nearest  fort  Fort  Hamilton, 
New  York  Harbor.  Amount  of  revenue  collected  during  the  fiscal  year  ending  June 
30,  1885,  $126,183,873.57. 

Original  estimate $100,000  00 

Amount  appropriated  to  July  5,  1884 16,000  00 

Amount  expended  to  June  30,  1885 11,032  17 

Money  statement. 

July  1,  1884,  amount  available $23  75 

Amount  appropriated  by  act  approved  July  5,  1884 5, 000  00 

5, 023  75 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 55  92 

July  1, 1885,  amount  available 4,967  83 

r  Amount  (estimated)  required  for  completion  of  existing  project 84, 000  00 

I  Amount  that  can  be  profaf  ably  expended  in  fiscal  year  ending  June  30, 1887    10, 000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 
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Abstract  of  propoaaU  far  improving  Sheepshead  Bay^  New  Torhy  opened  September  17,  188i, 
by  Maj.  G,  L,  Gilleapief  Corps  of  Engineere. 


o  ,2  Xaraes  of  bidders. 

r_     __ 

! 

1  Joliu  McDermott 

2  J.  H.  FcDner 

3  Elijah  Brainard 

4  Edear  M.  Payn 

5  Atiaiitic  Dredging  Company . . 


Remarks. 


GaarantoT '8  ja8tiflcatio& 
not  in  accordanoe  with 
specificatioiia.  ' 


Lowest  bid,  made  with- 
ont  conditten. 


The  contract  was  awarded  to  the  Atlautic  Dredging  Company,  the  lowest  bidders, 
with  the  approval  of  the  Chief  of  Engineers. 


F4. 

IMPROVEMENT  OF  SUMPAWANUS  INLET.  NEW  YORK. 

The  project  for  this  improvement  was  adopted  in  1880,  and  has  for  its 
object  to  open  a  channel  4,500  feet  long,  100  to  150  feet  wide,  and  5  feet 
deep  at  mean  low  water,  from  the  5-foot  cnrve  of  the  bay  to  the  town  of 
Babylon.  The  original  navigable  depth  was  2  feet  mean  low  water. 
The  range  of  tides  is  1.1  feet  approximately.  The  amount  available  Jnly 
1,  1884,  for  continuing  the  improvement  was  nothing.  At  that  date 
there  was  an  improved  channel  from  the  bay  to  a  short  distance  inside 
the  wharf,  1,000  feet  long,  75  feet  wide,  and  5  feet  deep  at  mean  low 
water.  No  work  of  improvement  was  done  during  the  year.  Vessels 
which  use  this  inlet  are  much  exposed  at  anchorage  near  the  entrance 
during  easterly  gales,  but  if  the  improved  channel  were  carried  further 
inlaiid,  so  that  they  might  reach  a  quiet  anchorage  in  a  natural  bay 
1,500  feet  from  the  entrance,  the  usefulness  of  the  inlet  would  be  much 
enhanced  for  a  large  number  of  fishing  vessels  of  small  draught.  Baby- 
Ion  is  a  wealthy  town,  with  a  population  of  5,000.  Capital  invested  in 
diversified  industries  is  estimated  at  $3,000,000,  ai)proximately. 

Two  hundred  vessels  engaged  in  fishing  in  Great  South  Bay  use 
the  inlet.  One  steamer,  during  eight  months  iu  the  year,  makes  regu- 
lar trips  daily  to  and  from  Fire  Island,  and  carries  usually  20,000  to 
25,000  passengers  during  the  season.  The  sum  of  $10,000  can  be  profit- 
ably expended  during  the  fiscal  year  ending  June  30, 1887,  and,  if  aj>- 
propriated,  will  be  ap|)lied  in  extending  the  improved  channel  towards 
the  town  of  Babylon,  a  distance  of  1,500  feet,  in  a  cut  75  feet  wide  and 
6  feet  deep,  mean  low  water.  Tlie  amount  of  commerce  to  be  benefited 
by  the  improvement  is  estimated  at  $500,000  to  $750,000. 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry.  Nearest  light-house  is  Fire  Island,  and  the  nearest  fort  is  Fort  Hamilton,  New 
York  Harbor.  Amount  of  revenue  collected  during  the  fiscal  year  ending  June  30, 
1885,  ^126,183,873.57. 

Original  estimate  (revised) $40,000  00 

Amount  appropriated 7, 000  00 

Amount  expended  to  June  30, 1885 6,893  07 
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Money  statement 

July  l,iaS4.  amount  available $106  93 

Julyl,  1885,  amount  available 106  93 

{Amount  (estimated)  required  for  completion  of  existing  project 33, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  euding  June  30, 1887  10, 000  00 
Submitted  in  compliance  witb  requirements  of  section  2  of  river  and 
barbor  acts  of  1866  and  1867. 


F5. 

IMPROVEMENT  OF  CHEESEQUAKES  CREEK,  NEW  JERSEY. 

The  project  for  this  improvement,  adopted  in  1879,  provides  for  chang- 
ing the  outlet  into  a  direction  at  right  angles  with  the  beach,  closing  the 
old  outlet  by  a  sheet-pile  dike532  feet  long,  dredging  channel  through  the 
beach  1,600  feet  long,  200  feet  wide,  and  5  feet  deep,  mean  low  water, 
and  constructing  lateral  stone  jetties  to  confine  tbe  new  channel,  each 
1,500  feet  long;  for  constructing  timber  dike  at  mouth  of  Buck  Creek, 
200  feet  long;  for  dredging  from  New  Landing  to  Furman's  Dock  a 
channel  400  feet  long,  100  feet  wide,  and  4  feet  deep,  cutting  through 
meadow  1,050  feet  long,  100  feet  wide,  and  4  feet  deep,  and  building 
timber  dike  1,000  feet  long;  for  dredging  above  Furman's  Dock  a  chan- 
nel 400  feet  long,  100  feet  wide,  4  feet  deep,  cutting  through  meadow 
650  feet  long,  100  feet  wide,  4  feet  deep,  and  building  timber  dike  300 
feet  long;  and  for  dredging  a  channel  to  Whitehead's  Dock  1,500  feet 
long,  50  to  100  feet  wide,  and  4  feet  deep.  The  distance  from  mouth  to 
head  of  navigation,  to  which  project  extends,  is  3^  miles. 

The  range  of  tides  at  the  entrance  is  5.1  feet.  The  amount  expended 
to  the  close  of  the  fiscal  year  ending  June  30, 1884,  was  $39,968.73.  All 
improvements  have  been  made  at  the  entrance,  and,  at  that  date,  the  old 
outlet  was  closed  by  the  sheet-pile  dike,  the  new  outlet  was  dredged 
1,600  feet  long,  100  feet  wide,  and  5  feet  deep,  and  the  two  confining 
jetties  had  been  built — the  eastern  jetty  being  925  feet  long,  and  the 
western  995  feet.  No  work  of  improvement  was  done  during  the  year, 
as  there  were  no  funds.  A  recent  examination  was  made  of  the  harbor, 
and  it  was  found  that  the  improvement  had  been  in  nowise  impaired 
since  work  was  suspended.  The  channel  still  maintains  its  depth  of 
6  feet,  mean  low  water,  and  the  sheet-pile  dike  which  closes  the  original 
entrance  was  not  injured  by  ice.  The  stone  jetties  are  well  consolidated 
by  shell-fish. 

The  improved  channel  and  entrance  affords  ample  facilities  for  the 
existing  commerce  of  the  creek,  and  no  appropriation  is  needed  at  this 
time  to  continue  the  improvement.  An  appropriation  of  $5,000  is  rec- 
ommended to  ppovi<ie  means  for  repairing  damages  to  existing  im- 
provement by  collisions  with  vessels  or  by  the  action  of  ice.  The  ex- 
ports of  the  creek  consist  principally  of  potter's  clay  and  molding-sand, 
oysters,  fish,  and  vegetables,  and  the  imports  of  general  merchandise, 
lime,  and  cx)mpost.  The  annual  tonnage  is  50,000  tons.  It  is  stated 
that  about  five  hundred  vessels,  with  an  average  draught  of  5  feet,  use 
tbe  harbor  during  the  year.  The  annual  value  of  the  commerce  is  esti- 
mated at  $200,000,  approximately'. 

This  work  is  in  the  collectiou  district  of  Amboy,  N.  J. ;  nearest  port  of  entry,  Perth 
Aniboy,  N.  J.;  nearest  liglit-hoase,  Prince's  Bay;  nearest  fort  is  fort  at  Sandy  Hook, 
N.  J.     Amount  of  revenne  collected  during  the  fiscal  year  was  |57, 800.65. 

Original  estimate  (revised) $90,000  00 

Amount  appropriated  to  date 40,000  00 

Amount  expended  to  June  30,  1885 39,998  48 
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Money  statement. 

July  1,  1864,  amonnt  available ^1  37 

Jaly  1,  1885,  amount  expended  during  fiscalyear,  exclusive  of  on totanding 

liabilities  July  1,  1884 29  75 

July  1, 1885,  amount  available 1  53 

(Amount  (estimated)  required  for  completion  of  existing  project 50,  OOO  00 
Amount  that  can  be  ]^rofitably  expended  in  fiscal  year  ending  June  30,1887      5^000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


F  6. 

IMPROVEMENT  OF  THE  PASSAIC  RIVER  ABOVE  NEWARK,  NEW  JERSEY, 

The  proposed  improvement  was  adopted  in  1872,  and  i>rovide8  for  the 
formation  and  maintenance  by  means  of  dredging  and  training-dikes  of 
a  channel  100  feet  wide  and  6  feet  deep  at  low  water,  from  Clark's  Spool 
Factory  Dock,  Newark,  to  the  head  of  navigation,  a  distance  of  7  miles. 
The  project  was  modified  in  1884  so  as  to  extend  the  improvement  to 
Centre  Street  Bridge  to  connect  with  the  improvement  of  the  lower 
river,  the  original  navigable  depth  being  2}  feet,  approximately,  low 
stage.  The  obstructing  bars  are  known  as  Belville,  Eutherford  Park, 
and  Holzman's  bars,  and  the  character  and  extent  of  the  works  of  im- 
provement for  the  securing  of  a  navigable  channel  through  them  afibrd- 
ing  6  feet  depth  at  low  stage  are  described  in  detail,  page  538,  Annual 
Report  of  Chief  of  Engineers,  1880,  Part  I. 

It  may  be  stated  generally  that  the  bars  are  from  1,300  to  3,000  feet 
feet  long,  measured  along  the  channel,  and  the  width  of  improved  chan- 
nels are  from  60  to  75  feet.    At  Belville  Bar  a  great  part  of  the  material 
was  composed  of  indurated  sandstone  and  shale,  and  when  removed 
was  formed  into  a  training-dike  2,000  feet  long,  rising  to  high  water. 
On  the  left  bank,  just  above  Midland  Railroad  Bridge,  similar  material 
was  encountered  at  Rutherford  Park  Bar,  and  it  was  likewise  used, 
when  removed,  to  form  a  training-dike  on  the  left  bank  2,850  feet  long 
and  part  of  another  on  the  right  bank,  the  projected  length  of  which 
was  1,960  feet,  although  only  about  500  feet  was  completed.    The  river 
embraced  by  these  two  dikes  is  240  feet  wide.    The  material  at  Holz- 
man's Bar  was  bowlders,  overlying  sand,  and  gravel,  and  when  removed 
was  deposited  above  high  water,  on  the  left  bank.    The  improved  chan- 
nel is  here  1,350  feet  long,  50  to  60  feet  wide  and  6  feet  deep.    In  1883, 
the  channels  over  the  foregoing  bars  being  free  from  bowlders  and  dan- 
gerous obstructions,  the  improvement  of  the  bar  below  Midland  Railroad 
(now  Montclair  and  Greenwood  Lake  Railroad)  was  begun.    This  bar  is 
IJ  miles  above  Center  street,  Newark.    In  this  reach  there  are  really 
two  shoals,  separated  by  deep  pools,  one  just  above  Clark's  Spool  Fac- 
tory Dock,  known  as  Middle  Bar,  and  the  other  just  below  the  Midland 
Railroad  Bridge,  known  as  Lime  Kiln  Bar.    At  the  first,  the  improved 
channel  was  opened  1.400  feet  long,  60  feet  wide,  and  7^  feet  deep,  low 
water,  and  at  the  second,  2,370  feet  long,  60  to  75  feet  wide,  and  7} 
feet  deep.    The  material  was  sand  and  gravel  and  bowlders,  and  when 
removed  was  deposited  behind  the  Belleville  Dike.    The  3,150  feet  of 
diking  on  the  right  bank  appearing  in  the  project  for  improving  these 
shoals  has  not  been  begun.    The  amount  expended  to  the  close  of  the 
fiscal  year  ending  June  30, 1884,  was  $120,428.16.    Sealed  proposals,  in- 
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vited  by  public  advertisement,  were  opened  September  18, 1884,  and  the 
contract  was  awarded  to  Bichard  Parrott,  the  lowest  bidder,  at  49  cents 
per  cubic  yard. 

Owing  to  the  lateness  of  the  season  and  the  inclement  weather  which 
prevailed  during  the  early  winter  and  late  spring,  work  was  not  com- 
menced till  June  10, 1885.  The  channel  at  Lime  Kiln  Bar  was  widened 
to  75  feet,  and  that  at  Middle  Bar  will  also  be  widened  to  75  feet  under 
the  existing  contract.  The  amount  of  material  removed  was  1,945  cubic 
yards,  all  of  which  was  deposited  behind  the  Belleville  Dike.  The  im- 
proved depths  over  all  the  shoals  improved  have  been  well  maintained, 
and  no  complaints  have  been  heard  from  the  captains  of  the  boats. 
The  depth  in  the  pools  varies  from  9  to  10  feet,  low  stage. 

The  estimate  for  ''limited  improvements,"  under  the  plan  of  1872,  was 
$123,924.  The  plans  have  been  executed  and  the  desired  results  have 
been  attained  at  a  cost  of  $120,774.69. 

The  diking  projected  in  the  estimate  for  Middle  Bar  was  not  built, 
as  has  been  stated,  but  an  equivalent  diking,  included  in  the  estimate 
of  1872  for  '<  extended  improvements,''  was  built,  as  herein  stated,  at 
Belleville  and  Rutherford  Park  bars,  bince  1872,  the  Lime  Kiln  and 
Middle  bars,  adjacent  to  Newark,  have  grown  slightly,  and  commerce 
has  demanded,  owing  to  the  growth  of  the  city  of  Newark,  a  greater 
depth  than  6  feet  low  water  to  the  old  Midland  Bailroad  Bridge.  The 
channel  through  these  two  last  bars  has  in  consequence  been  given  a 
depth  of  7i  feet,  low  stage,  and  it  is  advisable  and  recommended  that 
the  channel  with  this  increased  depth  be  extended  1,500  feet  to  the  Erie 
Railroad  Bridge  at  Fourth  avenue,  Newark.  This  will  require  the  ex- 
cavation of  10,000  cubic  yards  of  material  at  a  cost  of  $5,000,  and  the 
estimate  of  1872  for  limited  improvements  will  be  increased  to  $129,000. 

The  extension  of  the  city's  bulkheads  for  solid  filling  seems  to  render 
unnecessary  the  construction  of  the  dike  projected  for  Middle  Bar.  No 
action,  so  far  as  known,  has  been  taken  toward  the  erection  of  a  dam 
across  the  river  at  Belleville  to  protect  the  interests  of  water-supply 
at  Jersey  City,  nor  ha«  anything  definite  been  determined  by  the  court 
relative  to  the  obligation  of  the  Dundee  Canal  Company  to  open  the 
navigation  of  the  river  above  Dundee  Dam  by  the  construction  of  the 
canal  around  the  dam.  The  country  along  this  river  is  largely  devoted 
to  manufacturing  purposes.  It  is  progressively  improving  in  popular 
tion  and  vested  properties,  and  the  principal  towns  where  manufacto- 
ries are  located  are  Newark,  Belleville,  Passaic,  Dundee,  and  Paterson. 
The  money  invested  is  estimated  at  $20,000,000. 

The  range  of  tides  at  Passaic  is  3  feet  approximately,  and  the  latest 
examinations  show  that  the  foundation  of  Dundee  Dam  is  6.3  feet  above 
the  level  of  mean  high  water. 

The  amount  recommended  for  continuing  the  improvement  for  the  fis- 
cal year  ending  June  30, 1887,  is  $5,000,  and  will  be  applied  towards  the 
opening  of  a  channel  75  feet  wide  and  7^  feet  deep,  low  stage,  from  Erie 
Rallrotul  Bridge,  at  Fourth  avenue,  Newark,  to  connection  with  the  im- 
proved channel  through  Middle  Bar,  a  distance  of  1,500  feet. 

This  improvement  is  in  the  collection  district  of  Newark,  which  is  the  nearest  port 
of  entry.  Nearest  light-honse  Passaic  Light.  Fort  Tompkins  is  the  nearest  fort. 
Amount  of  revenue  collected  during  the  year  ending  June  30,  1885,  was  |5,664. 

Original  estimate  for  limited  improvements,  1872 $123, 924  00 

Original  estimate  (revise*!) 129,000  00 

Estimate  for  extended  improvements,  1872 251,349  00 

Amount  appropriated  to  July  5,  1884 124,000  00 

Amount  expended  to  June  30,  1885,  exclusive  of  outstanding  liahilities. .  120, 774  69 
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Money  statement. 

July  1,  1884,  amount  available $571  84 

Amount  appropriated  by  act  approved  July  5,  18H4 3,000  00 

:i»57I  84 
July  I,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 18«4 $346  53 

July  1,  1885,  outstanding  liabilities 953  05 

1,299  58 

July  1,  1885,  amount  available 2,272  26 

C  Amount  that  can  be  profitably  expBnded  in  fiscal  year  ending  June  30, 1887      5,  000  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  improving  Passaio  Rivery  New  Jersey j  above  Newark,  opened  Sep- 
tember 18, 1884,  by  Maj,  G.  L.  Gillet^,  Corps  of  Engineers. 


Names  of  bidden. 

Prices  bid  for 
dredging  per 
cubic  yard. 

Date  of  commence* 
ment 

Date  of  comple- 
tion.   *^ 

1 

J.  H.  Staats 

$0  65 

68 

6i 

40 

Within  two  weeks  af- 
ter signing  contract. 
Omitted 

Three    ^TMk-n     ^. 

2 

John  MoDermott  "* 

ter  com  mencing. 
June  30, 188S. 

3 

Morris  and   Cumlnge   Dredging 

Company. 
Richard  Parrott  t 

Omitted 

Thirty  daya  aft»r 

commencing. 
Omitted. 

4 

Omitted 

5 

Frank  Pidgeon 

57 

Omitted 

Omitted. 

*  Jnstiflcation  of  guarantor  irregular  $5  per  ton  for  bowlders  weighing  over  one-half  ton. 
t  Lowest  bidder. 

Contract  awarded  to  Richard  Parrott,  with  the  approval  of  the  Chief  of  Engineers. 


COMMERCIAL  STATISTICS. 


Trade  has  been  much  depressed  for  the  past  year,  but  the  commerce  of  the  river  has 
remained  practically  the  same  as  stated  in  last  year*s  report.  Reference  is  invitfed  to 
statistics  on  page  739,  Annual  Report,  Chief  of  Engineers,  1884,  Part  I. 


F7. 

IMPROVEMENT  OP   PASSAIC  RIVER,   BELOW   NEWARK,  AND   REMOVING 
SHOALS  IN  NEWARK  BAY,  NEW  JERSEY. 

The  project  for  this  improvement  was  adopted  in  1880,  and  provides 
for  the  formation  and  maintenance,  by  means  of  dredging  and  a  system 
of  training-dikes,  of  a  channel  200  feet  in  width  and  10  feet  in  depth  at 
mean  low  water  from  the  Pennsylvania  Railroad  Bridge,  Center  street^ 
IS^ewark,  to  Newark  Bay,  the  original  navigable  depth  being  7J  feet  at 
mean  low  water.  The  range  of  tides  at  Newark  is  4.f  feet,  approximately. 
The  project  was  revised  in  1884,  so  as  to  extend  the  improvement  sonth- 
ward  into  Newark  Bay,  by  the  construction  of  8,000  feet  of  diking  Id 
extension  of  the  existing  dike  at  the  mouth  of  the  river  and  the  opening 
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of  a  channel  2,000  feet  long,  200  feet  wide,  and  10  feet  deep,  low  stage, 
throagh  the  shoal  in  Newark  Bay,  abreast  of  Passaic  Light.  Up  to 
uane  30,  1884,  the  amount  expended  on  the  project  was  $122,991.47. 

Sealed  proposals,  invited  by  public  advertisement,  were  opened  Sep- 
tember 17, 1884,  and  the  contract  was  awarded  to  Messrs.  H.  Du  Bois's 
Sons,  the  lowest  bidders,  for  building  700  feet,  more  or  less,  of  diking  in 
Newark  Bay,  at  $18  per  linear  foot,  and  for  dredging  70,000  cubic  yards, 
more  or  less,  of  material  from  the  bay,  at  10  cents  per  cubic  yard.  Work 
under  the  contract  was  begun  November  13, 1884,  and  by  the  15th  of 
May,  1885,  699  feet  of  the  diking  were  completed  and  filled  with  stone, 
making  the  aggregate  length  of  the  dike  extending  from  the  mouth  of 
the  river  into  Newark  Bay,  abreast  of  Elbow  Beacon,  4,705  feet. 

Work  under  the  contract  for  dredging  was  extended  to  September  1, 
1885.  dp  to  June  30,  1885, 34,509  cubic  yards  of  material  were  removed 
from  the  shoal  in  Newai;k  Bay,  immediately  south  and  east  of  Passaic 
Light,  making  the  channel  2,000  feet  long,  100  feet  wide,  and  10  feet 
deep,  mean  low  water.  All  the  material  removexi  will  be  deposited  be- 
hind the  dike.  The  dike,  at  a  point  about  2,000  feet  from  the  shore  end, 
•was  injured  by  ice-jams  early  in  the  spring  of  1885.  The  repairs,  which 
-will  be  made  under  a  written  agreement  with  the  present  contractors, 
-will  include  6,000  feet  B.  M.  of  oak  sheathing,  furnishing  and  driving 
50  piles,  pulling  into  place  and  bolting  250  piles,  replacing  800  feet  B. 
M.  of  pine  walling  timbers,  and  supplying  400  cubic  yards  of  stone. 

The  commerce  of  the  river  is  now  so  large  that  it  has  been  found  im- 
perative to  provide  10  feet  depth,  mean  low  water,  in  a  narrow  channel, 
as  early  as  possible,  from  the  lower  Newark  Bay  to  the  city  wharves  at 
Newark. 

The  small  appropriations  available  have  not  been  sufficient  to  give 
everywhere  the  full  channel  width  of  200  feet  required  by  the  project, 
nor  to  begin  any  of  the  diking  projected  for  the  protection  of  the  banks 
or  the  contraction  of  the  channel,  except  at  the  entrance.  The  small 
width  of  100  feet  to  which  the  channel  has  necessarily  been  limited  in 
places  has  caused  a  slight  deterioration  of  depths  by  the  leveling  and 
wearing  of  the  banks  ot  the  cuts,  which  would  have  been  avoided  had 
the  cuts  been  made  wider,  and  the  total  cost  of  execution  of  the  origi- 
nal project  would  have  been  reduced.  Now  that  10  feet  at  low  stage 
can  be  carried  to  the  city,  it  will  be  advisable  to  begin  some  of  the  dike- 
work  for  the  better  maintenance  of  the  improved  channel.  The  dike  at 
the  entrance  should  be  extended  south  through  Newark  Bay,  beyond 
Passaic  Light,  a  distance  of  4,000  feet,  and  northward  at  the  shore-end, 
by  a  light  structure  to  protect  the  banks,  for  a  distance  of  1,000  feet. 
Four  thousand  feet  of  the  dike  projected  for  the  left  bank  between 
zinc  works  and  the  toll  bridge  (page  537,  Annual  Report  Chief  of  En- 
gineers, 1880,  Part  I),  opposite  Point  No  Point,  should  also  be  built,  and 
the  channel  along  its  front  should  be  widened  50  feet  and  deepened  2 
or  3  feet.  The  estimated  cost  of  these  necessary  improvements  is  $125,- 
000. 

An  appropriati<m  of  $125,000  is  recommended.  The  river  is  used 
I>rincipally  by  vessels  drawing  over  10  feet.  Twenty-two  thousand  ves- 
sels passed  the  draw  of  the  New  York  and  Newark  Railroad  Bridge  dur- 
ing the  year.  The  city  of  Newark  has  a  population  of  over  150,000 
souls,  1,400  manufacturing  establishments,  employing  40,000  hands,  and 
the  total  annual  product  of  the  diversified  industries  is  estimated  at 
^70,000,000. 

The  annual  tonnage  of  the  river  is  estimated  at  1,200,000  tons.  It  is 
apparent  from  these  figures  that  the  river  is  an  essential  route  for  the 
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transportation  of  th^  freights  originating  at  Newark,  Passaic,  and  Pat- 
erson,  and  great  liberality  should  be  shown  by  the  General  Oovemment 
in  its  improvement  and  maintenance.  So  far  as  they  have  advanced 
the  improvements  have  been  of  great  benefit  to  the  cities  on  its  banks, 
and,  notwithstanding  the  great  depression  in  trade  felt  everywhere,  the 
tonnage  of  this  important  river  has  not  been  materially  diminished. 

Passaic  River  is  in  the  collection  district  of  Newark^  which  is  the  nearest  port 
of  entry ;  nearest  li^ht-honse,  Passaic  Light.  Fort  Tompkins  is  the  Dearest  ion. 
Amount  of  revenue  collected  during  the  fiscal  year  ending  June  30,  1885,  $5,664. 

Original  estimate  for  diking  and  dredging f232, 875  Ov 

Revised  estimate.  1884 353,875  0§ 

Amount  appropriated  to  include  act  of  July  5, 1884 148, 000  00 

Total  amount  expended  to  June  30, 1885  (exclusive  of  outstanding  liabili- 
ties)     139,679  59 


Money  statement. 

July  1,  1884,  amonnt  available $8  53 

Amount  appropriated  by  act  approved  July  5, 1884 25,000  OO 


July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $16,688  12 

July  1,  1885,  outstanding  liabilities 1,609  29 


25,008  3S 


18, 297  41 


July  1,  18-^5,  amount  available 6,711  12 

^Amount  (estimated)  required  for  completion  of  existing  project  (revised 

1884) '. 205,875  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  125,  000  0(* 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  improving  Passaic  River  below  Netearh,  2T.  J.,  opened  Sq^temher 
18,  1884,  by  Maj,  G.  L.  Gillespie,  Corps  of  Engineers. 


r 


Kamee  of  bidden. 


Morris   A.   CamlngB   Dredging 

Company. 

Kichard  Parrott 

Johns.  Howell* 

Waldo  Danforth  

Eli)ah  Brainard  and  Thomas  H. 

Benton. 

Henry  Da  Bols'  Sonst 

Stephen  A.Kelly 

Edgar  M.Payn 

Frank  G.  Somers 

WlUiam  H.  Morton^ 

Thomas  Potter , 

Frank  Pidgeon , 


Price  bid 

fordredsing, 

per  cabio 

yard. 


Cents. 
20 

26 
No  bid 

10 
17 
21| 
19 


21 
24 
17 


Price  bid  for 

dike  complete, 

per  linear 

foot.. 


$27  00 

34  00 

21  97 

22  75 
16  75 

18  00 

19  00 
24  90 

Kobid 


10  00 

24  50 

25  91 


Date  of  com- 
mencement. 


Omitted 

Omitted 

Omitted 

Omitted 

October  8,1884 

Omitted 

Omitted 

Omitted 

20  days    after 

contract      is 

awarded. 

Omitted 

Omitted 

Omitted 


Date  of  con- 
plettoB. 


Jannmiy  1,  U8& 

Omitted. 
June  15, 18^ 
Jane  1. 1885. 
June  30, 1885. 

June  1, 188& 
Kay  M,  1885. 
JaDe80,188SL 
Jane  30, 188& 


Omitted. 
Omitted. 
Omitted. 


*  Gaarantee  not  dated. 


t  Lowest  bid. 


I  Gaarantee  ineompleie. 


Contract  was  awarded  Henry  Du  Bois'  Sons,  the  lowest  bidders,  with  approval  of 
Chief  of  Engineers. 
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COMMERCIAX  STATISTICS, 

The  following  is  an  extract  from  letter  of  Mr.  E.  L.  Joy,  secretary  of  the  Newark 
Board  of  Trade,  in  reference  to  the  henefit  accruins  to  the  river  hy  reason  of  the  im- 
provement made : 

*'  Carefal  inquiry  sliows  a  cunseqnent  reduction  in  the  freight  rate  of  15  per  cent., 
with  increased  tonnage.  Of  course,  there  will  be  farther  reduction  in  rates.  Certain 
kinds  of  coal,  especially  tbose  used  by  our  gas-works,  are  now  laid  down  at  uur  docks 
at  the  same  rates  as  to  New  York,  which  was  never  the  case  before  the  past  year.  Ves- 
sels in  some  instances  are  still  obliged  to  unload  in  New  York  the  freight  destined  for 
Newark,  bat  it  is  believed  the  completion  of  the  work  as  proposed  will  give  to  New- 
ark the  trade  belonging  there." 


F  8. 

IMPROVEMENT  OP  CHANNEL  BETWEEN  STATEN  ISLAND  AND  NEW- 
JERSEY. 

The  first  survey  for  this  improvement  was  made  in  1872,  and  the  re- 
port, with  chart  and  estimates,  submitted  February,  1873.  The  plans 
were  revised  in  1875,  and  again  in  1880,  when  the  i^resent  system  of  im- 
provement was  adopted,  the  navigable  depth  at  tliat  time  being  9^  to 
10  feet  mean  low  water. 

The  approved  project  provides  for  the  formation  of  a  channel  400  feet 
wide,  100  feet  on  either  side  of  the  axial  line  to  have  13  feet  depth  at 
mean  low  water,  and  the  residue  only  12  feet,  with  deflecting  dikes  on 
both  sides  if  the  channel  cannot  otberwise  be  maintained.  The  range 
of  tides  is  4.7  feet,  approximately.  The  amount  expended  to  the  close 
of  the  fiscal  year  ending  June  30,  1884,  was  $92,204.62. 

Sealed  proposals,  invited  by  public  advertisement,  were  opened  Sep- 
tember 17,  1884,  for  removing  deposits  in  the  channel,  and  the  con- 
tract was  awarded  to  Messrs.  Brainard  and  Benton,  the  lowest  bidders, 
at  20  cents  per  cubic  yard,  measured  in  scows.  The  contractors  began 
work  October  6,  and  completed  their  contract  on  December  26.  The 
amount  of  material  removed  was  44,953  cubic  yards.  The  channel  east 
of  Shooter's  Island,  connecting  with  the  western  end  of  Kill  Von  Kull, 
was  widened  to  350  to  400  feet  and  deepened  to  14  feet,  mean  low  water, 
and  the  channel  at  the  corner  stake  light  was  widened  on  the  north 
side,  so  as  to  give  a  full  width  there  between  the  13-foot  curves  of  400 
feet,  with  a  depth  of  13  feet,  mean  low  water,  the  width  along  the  axis 
being  200  feet,  and  the  depth  14  feet,  mean  low  water.  At  other  points 
east  and  west  of  the  stake  light,  the  channel  width  between  12-foot 
curves  is  less  than  400  feet. 

The  obstructions  by  deposits,  which  occur  in  the  improved  channel,  are 
first  observed  in  the  vicinity  of  the  stake  light,  where  the  flood  currents 
arriving  by  Arthur's  Kill  meet  those  arriving  by  Kill  Von  Kull,  and  it 
seems  impossible  to  prevent  such  deposits  except  by  the  construction  of 
Dike  B,  provided  for  in  the  project,  on  the  south  side  (see  chart,  page  696, 
Report  Chief  of  Engineers,  1881,  Parti).  The  construction  of  this  dike 
was  recommended  in  last  annual  report,  and  the  recommendation  is  re- 
iterated in  this.  The  exact  length  of  dike  required  cannot  be  given,  but 
it  is  estimated  that  the  minimum  length  is  2,000  feet,  and  that  it  will 
cost  $25,000. 

An  appropriation  of  $35,000  is  recommended  for  the  fiscal  year  ending 
June  30, 1887,  and,  if  appropriated,  will  be  applied  in  the  construction 
of  dike  B,  and  in  removing  any  deposits  which  may  have  taken  place  in 
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the  channel  since  the  work  of  improvement  was  suspended.  This  is  an 
exceedingly  important  channel,  and  the  depths  which  have  been  gained 
by  the  improvement  should  not  be  allowed  to  decline.  It  is  used  by  all 
the  vessels  which  transport  the  commerce  originating  at  Elizabethport^ 
!N.  J.,  and  also  by  all  the  vessels,  steamers,  boats,  barges,  and  tows 
which  go  to  the  several  rivers  tributary  to  Arthur's  Kill,  or  which  pass 
from  New  York  Harbor  southward  through  the  Delaware  and  Earitau 
Canal.  The  tonnage  of  the  channel  last  year,  notwithstanding  the 
wide-spread  depression  in  trade,  was  16,000,000  tons.  The  tonnage  of 
coal  and  iron  and  other  freight  from  Elizabethport  is  estimated  at 
2,500,000  to  3,000,000  tons  annually,  and  the  total  annual  tonnage  through 
the  Staten  Island  Channel  is  estimated  at  10,000,000  tons,  with  an  esti- 
mated valuation  of  $60,000,000.  Over  100,000  vessels  pass  through  the 
channel  between  New  York  and  Elizabethport  annually,  and  the  number 
of  passengers  carried  is  estimated  at  75,000  to  80,000.  These  figures 
show  that  the  maiutenanceof  deep  water  in  this  channel  has  a  national 
importance.  The  last  annual  report  contains  a  detailed  statement  of  the 
commerce  benefited  by  this  improvement,  to  which  reference  is  invited, 
as  the  conditions  are  unchanged. 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry.  Nearest  light-house,  Bergen  Point  Light,  and  the  nearest  fort,  Fort  Tomp- 
kins. Amount  of  revenue  collected  at  port  of  New  York  during  fiscal  year  ending 
June  30, 1885,  was  §126,18:J,873.57. 

Original  estimate $185,703  W 

Amount  appropriated  to  July  5, 1884 104,000  00 

Amount  expended  to  date 103,602  53 

Money  statement. 

July  1,  1884,  amount  available $1,795  Ss 

Amount  appropria ted  by  act  approved  July  5,  1884 10, 000  W 

11,795  25 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 11,397  91 

July  1,  1885,  amount  available 397  4T 

(Amount  (estimated)  required  for  completion  of  existing  project 81,705  <W 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    35,000  fX 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  18(36  and  1867. 


Ah8tr<ict  of  proposaU  for  improving  channel  between  Slaien  Island  and  iVeir  Jereey,  opened 
September  17, 1884,  bif  Maj.  G,  L,  Gillespie,  Corps  of  Engineers, 


I" 


Names  of  bidders. 


Prices 

bid  for 

dredging 

and  per 

oubic  yard. 


Henry  DnBois' Sons 

Eiyan  Brainard  and  Thomas  H.  Benton 
Morris  St  Cumings  Dredging  Company 
Thomas  Potter 


CtnU. 


Date  of— 


Commencement 


Omitted 

October  1,1884. 

Omitted 

Omitted 


CompletioB. 


June  30, 1885^ 
June  M,  1881 
Janaary  1, 288S. 
DeoemSerll.  18^ 


Contract  was  awarded  to  Messrs.  Elijah  Brainard  and  Thomas  H.  Benton,  tbm 
lowest  bidders,  with  the  approval  of  the  Chief  of  Engineers. 
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IMPROVEMENT  OF  THE  SHREWSBURY  RIVER,  NEW  JERSEY. 

The  project  for  this  improvement  was  adopted  in  1879,  and  provides 
for  the  formation  of  a  channel  6  feet  deep,  mean  low  water,  from  the  en- 
trance to  Oceanic  Wharf  on  the  iN'orth  Branch,  4^  miles,  and  to  Branch- 
port  on  the  South  Branch,  5  miles.  The  original  depth  was  4.3  feet, 
mean  low  water,  at  the  entrance,  and  only  2.8  feet,  mean  low  water,  in 
the  South  Branch,  and  3  feet  in  the  North  Branch.  The  range  of  tides 
at  the  Highlands  is  3.6  feet.  The  amount  expended  to  the  close  of  the 
fiscal  year  ending  June  30,  1884,  was  $193,912.19,  "So  work  was  done 
du^ng  the  year.  Work  was  suspended  October,  1883,  since  which 
time  there  have  been  no  funds  available  for  improvements.  At  that 
date  the  condition  of  the  improvement  was  as  follows: 

From  the  mouth  to  Highlands  Bridge. — A  pile  dike  was  built  from 
Crane  Point  to  opposite  Cove  Point,  at  the  entrance,  4,021  feet  long, 
with  widths  varying  from  5  to  8  feet.  A  channel  was  dredged  across 
the  bar  2,100  feet  long,  75  feet  wide,  and  6  feet  deep,  mean  low  water, 
and  a  channel  was  dredged  from  Island  Beach  to  Highlands  Bridge 
1,800  feet  long,  25  to  100  feet  wide,  and  6  feet  deep.  The  completion  of 
the  project  for  this  section  requires  the  bar  and  Island  Beach  channels 
to  be  widened  to  300  feet. 

North  Branch. — ^The  dike  on  the  right  bank  from  Lower  Eocky  Point 
to  Barley  Point  was  completed  for  a  length  of  1,885  feet,  with  two  open- 
ings for  use  by  small  boats  belonging  to  property-holders  on  the  south 
side,  and  the  channel  at  Lower  Eocky  Point  dredged  to  a  width  of  75 
feet  (since  increased  to  200  feet  by  current  action),  giving  6  feet  depth. 
From  Barley  Point  to  Oceanic  Wharf,  at  Oceanic,  a  channel  near  Barley 
Point  was  dredged  1,300  feet  long,  100  feet  wide,  and  6  feet  deep. 
This  has  since  shoaled  to  4  feet  and  less,  and  near  Oceanic  Wharf  a 
channel  600  feet  long  and  100  feet  wide  and  6  feet  deep.  The  dike  on 
right  bank  not  having  been  finished,  frequent  shoalings  have  occurred 
opposite  Barley  Point,  requiring  many  dredgings  over  the  same  ground. 
The  completion  of  the  improvement  in  this  reach  requires  the  construc- 
tion of  1,940  feet  of  diking  on  the  right  bank  below  Barley  Point,  and 
the  widening  of  the  channel  at  and  above  Barley  Point  to  150  feet. 

South  Branch. — ^The  dike  on  left  bank,  connecting  with  that  on  North 
Branch,  1,856  feet,  was  built,  and  a  channel  from  entrance  to  Belle vue 
Dock,  2,000  feet  long,  100  feet  wide,  and  6  feet  deep,  was  dredged.  Im- 
mediately  above  Seabright  Bridge  a  channel  was  blasted  through  rock 
and  cemented  gravel,  400  feet  long,  60  feet  wide,  and  7  feet  deep.  At 
the  entrance  to  Pleasure  Bay  the  dike  on  the'left  bank,  springing  from 
Gunning  Island,  1,513  feet  long,  and  that  on  the  right  bank  from  Sedge 
Island,  603  feet  long,  were  built,  and  the  channel  between  them,  3,500  feet 
long,  150  feet  wide,  and  6  feet  deep,  was  dredged.  The  completion  of 
the  project  requires  the  channel  from  the  entrance  to  Bellevue  to  be 
widened  to  300  feet.  The  South  Branch  is  quite  wide  at  the  junction 
with  the  North  Branch,  and  is  so  subject  to  shoalings  that  resort  must 
be  had  every  few  years  to  the  dredge.  Almost  two  years  have  now 
elapsed  since  the  work  of  improvement  was  suspended,  and  while  there 
has  been  no  complaint  of  shoal  water  in  the  main  stem  and  in  the  South 
Branch  to  the  interruption  of  navigation,  a  late  examination  shows  that 
there  has  been  a  marked  shoaling  in  the  North  Branch  opposite  Upper 
Barley  Point,  owing  to  the  unobstructed  flow  of  the  tides  through  the 
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interval  left  in  Dike  0,  projected  for  the  right  bank  of  the  North  Branch. 
(See  chart,  page  698,  Annual  Report  Chief  of  Engineers,  1881,  Part  L) 

The  fthoal  which  has  formed  at  Upper  Barley  Point  has  barely  3^  feet 
over  it  at  mean  low  water,  and  in  order  to  get  relief  from  this  obstruc- 
tion the  owners  of  the  steamboats  plying  between  Bed  Bank  and  New 
York  City  have  been  compelled  to  open  a  channel  through  it  at  their 
own  expense.  The  amonnt  so  expended  is  stated  to  be  $1,400.  When- 
ever the  river  is  free  from  ice,  two  boats  run  regularly  from  New  York 
City  to  Bed  Bank,  and  during  six  months  in  the  year  two  boats  make 
daily  trips  to  and  from  Branchport.  These  boats  do  a  large  basiuess 
carrying  out  produce  to  the  New  York  markets  and  in  transporting 
supplies  and  general  merchandise  to  the  towns  and  small  settlements 
adjacent  to  the  Shrewsbury  River.  The  annual  tonnage  so  carried  ia 
estimated  at  500,000  tons,  having  an  estimated  valuation  of  $3,000,000. 
Thirty  to  forty  thousand  dollars  are  annually  collected  from  passeng^ers 
carried  by  the  steamboats.  In  addition,  a  large  commerce  is  carried  on 
by  sailing  vessels,  drawing  not  over  6  to  8  feet,  which  should  not  be  al- 
lowed to  decline  for  want  of  proper  appropriation  to  maintain  the  chan- 
nel in  a  good  navigable  condition.  So  long  as  the  improvements,  which 
began  in  1879,  are  fostered  by  the  Government,  the  commerce  of  the 
river  steadily  increases,  and  producers  are  more  and  more  benefited  in 
way  of  appreciation  of  property  and  depreciation  of  freight  charges,  all 
iniiring  to  the  general  prosperity  of  the  country  drained  by  the  river. 

Red  Bank,  on  the  North  Branch,  has  a  population  of  3,000  souls,  and 
the  amount  in  vested  in  improved  property  is  estimated  atover$2,000,0(M). 
Long  Branch,  Branchport,  and  other  small  settlements  lying  upon  and 
adjacent  to  the  South  Branch,  have  a  permanent  population  of  over 
6,000  souls  and  invested  property  of  $4,500,000  valuation.  The  tran- 
sient population  during  the  summer,  autumn,  and  winter  is  variable, 
but  it  is  estimated  at  over  150,000.  An  appropriation  of  $50,000  is 
recommended  to  continue  the  improvement,  and  if  appropViated  will  be 
applied  in  deepening  the  North  Branch  by  dredging  and  in  building 
1,400  linear  feet  of  diking  on  the  south  side  of  that  channel  below  Bar- 
ley Point ;  in  deepening  the  South  Branch  to  Seabright ;  in  maintaining 
the  channel  below  Highlands  Bridge,  and  in  widening,  deepening,  and 
maintaining  the  channel  across  the  bar  at  the  entrance  to  the  main  stem 
below  Crane  Point. 

This  river  is  in  the  collection  district  of  Perth  Ainboy.  New  York  is  the  nearest 
port  of  entry;  nearest  light-honae,  Navesink  Light;  and  the  nearest  fort  Is  fort  at 
Sandy  Hook.  Amount  of  revenue  collected  during  the  fiscal  year  ending  June  30, 
188n/$57,800.65. 

Original  estimate  (revised)  ..., f244»500  00 

Amount  appropriated 194,500  Ou 

Amount  expended  to  date,  including  outstanding  liabilities l^  9s22  80 

Money  statement. 

July  1, 1884,  amount  available $587  81 

July  If  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 10  61 

July  1,  1885,  amount  available 577  30 

{Amount  (estimated)  rea uired  for  completion  of  existing  project 50, 000  OU 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMBBCIAL  STATISTICS. 


The  statistics  for  this  river  are  nnchangedf  practically,  from  last  year's  report,  in 
which  it  is  stated  that  the  imports,  conHistio^  of  oysters,  lumber,  hardware,  coal, 
cement,  and  general  building  material,  had  a  valuation  of  $1,612,000, and  the  exports 
a  valuation  of  $l,:^7,000.    Number  of  sailing  vessels,  Sl,.')00. 


F  10. 

IMPROVEMENT  OF  KAHWAY  RIVER,  NEW  JERSEY. 

The  existing  project,  adopted  in  1878,  provides  for  the  formation  of  a 
channel  100  to  125  feet  wide  and  8  feet,  mean  high  water,  extending 
from  Bricktown  up  to  Monroe  Street  Bridge,  in  the  town  of  Bahwaj,  at 
the  head  of  navigation ;  distance,  5  miles  from  mouth.  The  original 
depth  in  the  shoalest  places  before  improvement  was  4  feet,  mean  high 
water.  The  range  of  tides  is  4  feet,  approximately,  at  Milton  Avenue 
Bridge.  The  amount  expended  to  the  close  of  the  fiscal  year  ending 
June  30, 1884,  was  $36,799.30.  At  that  date  tlie  improved  channel  from 
Bricktown  to  Milton  Avenue  Bridge  was  opened  2,900  feet  long,  50  to 
100  feet  wide,  7  to  8  feet  deep,  and  the  east  channel,  50  feet  wide,  af- 
fording 7  to  8  feet,  mean  high  water,  which  passes  the  east  draw  of 
Milton  Avenue  Bridge,  was  completed  to  Chamberlain's  Dock,  a  dis- 
tance of  850  feet,  and  the  west  channel,  which  passes  the  west  draw, 
was  completed  to  100  feet  above  the  lower  end  of  Brewster's  Dock. 
The  combined  width  of  these  two  channels,  which  are  continuous  above 
the  bridge,  is  100  feet.  The  commerce  of  the  river,  which  amounts  to 
50,000  tons  annually,  consists,  principally,  of  general  merchandise,  coal, 
lumber,  and  brick.  Bahway,  at  the  head  of  navigation,  has  a  popula- 
tion of  8,000  souls,  and  is  an  important  manufacturing  town,  though  its 
growth  of  late  years  has  been  languid.  The  stream  is  subject  to  spring 
freshets,  which  transport  considerable  quantities  of  gravel  and  silt,  and 
the  shoalings  in  the  improved  channel  are  particularly  noticeable  in  the 
bend  upon  which  the  town  of  Bahway  is  situated.  As  small  sailing  craft 
and  canal  barges  alone  use  the  upper  portion  of  the  river,  for  which  ex- 
isting depths  of  water  are  ample,  no  appropriation  is  recommended  for 
further  improvements. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the  nearest 
port  of  entry.  The  nearest  light-house  is  Prince's  Bay  Light,  and  Fort  Tompkins  is 
the  nearest  fort.  Amount  of  reyenue  collected  during  the  fiscal  year  ending  June  30, 
1885,  $57,800.65. 

Original  estimate $66,250  00 

Amount  appropriated 37,000  00 

Amount  expended 36,799  00 

MoTiey  statement 

July  1, 1884,  amount  available $200  70 

July  1,  1885,  amount  available 200  70 


1 


Amount  (estimated)  required  for  completion  of  existing  project 29, 250  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

48  E 


Digitized  by 


Google 


754         REPORT   OF    THE    CHIEF    OF   ENGINEERS,  U.  8.  ARMY. 

COMMKRCIAL  STATISTICS. 

Mr.  William  Chamberlain  writes  iu  reference  to  the  commerce  of  the  river  as  fol- 
lows : 

<*  There  is  no  change  in  our  imports  or  esport-s  since  last  report.  The  dredging  of 
oar  river  has  compelled  the  railroad  companies  to  give  us  tide  rates  at  lUhway. 
which  we  could  not  induce  them  to  give  us  before;  but  at  times  freights  are  cheaper 
by  river.  The  difference  now  on  coal  is  30  cents  per  ton  by  buying  coal  coming  b? 
river.     The  dredging  is  a  great  benefit  to  ns  all." 


F  II. 
IMPROVEMENT  OF  ELIZABETH  RIVER,  NEW  JERSEY. 

The  project  for  this  improvement,  adopted  iu  1879,  provides  for  the 
formation,  by  dredging,  of  a  channel  60  feet  wide  and  7  feet  deep, 
mean  high  water,  from  the  mouth  of  the  river  to  the  head  of  naviga- 
tion, Stone  Bridge,  in  the  city  of  Elizabeth,  a  distance  of  2f  miles.  The 
original  depth  in  shoalest  part,  before  improvement,  was  only  3  feet, 
mean  high  water.  The  range  of  tides  at  Stone  Bridge  is  3  feet,  approx- 
imately, and  at  entrance  4.7  feet.  The  amoant  expended  to  the  close 
of  the  fiscal  year  ending  June  30, 1884,  was  $26,398.36,  and  at  that  date 
the  improved  channel,  7,200  feet  long,  50  feet  wide,  and  7  feet  deep, 
mean  high  water,  had  been  carried  to  near  Bridge  Street  Bridge,  in  the 
town  of  Elizabeth.    No  work  of  improvement  was  done  during  the  year. 

The  tonnage  of  the  stream  has  not  changed  materially  from  last  year, 
when  it  was  estimated  at  30,000  tons.  The  vessels  which  use  it  belong 
to  the  smaller  class  of  sailing  vessels,  or  are  canal-barges  of  about  4  feet 
■draught.  The  sewers  of  the  city,  which  empty  directly  into  the  stream, 
s,re  the  immediate  cause  of  a  great  part  of  the  shoaling  in  the  upper 
reach.  The  i)rincipal  imports  oi' the  river  are  lumber,  coal,  lime,  barytes, 
liemp,  and  general  merchandise,  and  constitute  nine  tenths  of  the  total 
river  tonnage. 

The  original  project  is  completed  so  far  as  the  present  wants  of  com- 
tnerce  require,  and  the  stream  now  afltbrds  ample  depth  of  water  for 
all  the  vessels  or  boats  which  use  it.  No  appropriation  is  asked  to 
continue  the  improvement  during  the  fiscal  year  ending  June  30, 1887. 

Elizabeth  is  in  the  collection  district  of  Newark,  N.  J. ;  nearest  lii^ht-honse,  New- 
ark Bay :  and  the  nearest  fort  is  Fort  Tompkins.  Amount  of  revenae  collected  dar- 
ing the  fiscal  year  ending  June  30, 1885,  $5,664. 

Original  estimate $43,160  00 

Amount  appropriated 27,000  W 

Amount  expended 26,398  36 

Money  statefnent 

July  1, 1884,  amount  available $601  64 

July  1, 1885,  amount  available 60164 

Amount  (estimated)  required  for  completion  of  existing  project 16, 160  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


1 


F    12. 
IMPROVEMENT  OF  WOODBRIDGE  CREEK,  NEW  JERSEY. 


The  project  for  this  improvement  was  adopted  in  1878,  and  provides 
for  dredging  a  channel  80  feet  wide,  12  feet  deep,  mean  high  water,  and 
4,800  feet  long,  from  the  entrance  to  Town  Dock,  a  distance  of  2  miles, 
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and  for  tbe  constraction  of  a  timber  dike  on  left  bank  below  Town 
Dock,  516  feet  long.  The  original  depth  at  the  entrance  was  9^  feet, 
mean  high  water,  and  at  Town  Dock  6J  feet,  mean  high  water.  The 
range  of  tides  is  5  feet,  approximately.  The  amount  expended  to  the 
close  of  the  fiscal  year  ending  Jane  30, 1884,  was  $19,000.  At  that  date 
the  improved  channel,  2,800  feet  long,  50  to  80  feet  wide,  and  12  feet 
deep,  mean  high  water,  had  been  carried  to  beyond  Gutter's  Dock,  and 
thence  to  Valentine's  Dock,  800  feet  long,  25  feet  wide,  and  12  feet  deep. 
From  Valentine's  Dock  to  beyond  Town  Dock  the  channel  is  1,200  feet 
long,  80  feet  wide,  and  9  feet  deep,  mean  hie:h  water.  The  timber  dike 
on  left  bank  below  Town  Dock  was  built.  If  the  channel  near  thehead 
of  navigation,  extending  from  below  Valentine's  Dock  to  above  Town 
Dock,  be  made  uniformly  80  feet  wide  and  12  feet  deep,  mean  high  water, 
all  the  navigable  requirements  of  shipping  will  be  supplied.  The 
amount  available  for-  continuing  the  improvement  July  1,  1884,  was 
nothing.  No  work  was  done  during  the  year.  This  river  is  the  most  im- 
portant tributary  of  Arthur's  Kill,  with  which  it  is  easily  accessible, 
and  its  commerce,  which  yields  120,000  tons  annually,  consists  of  the 
products  of  large  manufactories  of  fire-brick,  sewer-pipes,  tiles,  and 
ordinary  brick ;  also  of  coal  and  general  merchandise.  The  clay  beds 
abutting  on  the  stream  are  extensive  and  valuable.  Vessels  of  all  classes, 
-with  a  maximum  draught  of  10  feet,  numbering,  it  is  estimated,  1,200, 
navigate  the  river  constantly,  and  carry  on  a  trade  valued  at  $1,000,000 
annually.  An  appropriation  of  $10,000  is  recommended  for  expenditure 
during  the  fiscal  year  ending  June  30,  1887,  and  if  appropriated  will  be 
applied  in  widening  and  deepening  the  channel  in  the  upper  reach  of 
the  river  from  below  Valentine's  Dock  to  above  Town  Dock,  near  the 
town  of  Woodbridge. 

I  Woodbridge  Creek  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the 
nearest  port  of  entry ;  nearest  lipjht-hoiise,  Prince's  Bay ;  and  nearest  fort,  fort  at  Sandy 
Hook.  Amount  of  revenue  collected  during  the  fiscal  year  ending  June  30,  1885, 
167,800.65. 

Original^estiniate  (revised) $29, 000  00 

Amounfappropriated 19,000  00 

Amountfexpended 19,000  00 

Money  statement. 

{Amount  (estimated)  required  for  completion  of  existing  project $10,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  act«  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Attention  is  respectfully  invited  to  the  following  copy  of  letter  received  from  Mr. 
H.  C.  Ingraham: 

Salamander  Works, 
Woodbn^e^  N.  J,,  June  13,  1885. 

Dear  Sir  :  Your  communication  of  May  26  is  before  me.  It  is  difficult  to  make  any 
estimate  favorable  to  improvement  of  the  commerce  in  creek  this  year,  as  business  is 
very  dull :  but  can  say  that  our  eastern  coasters  can  now  get  in  and  out  of  creek,  which 
makes  a  difl'erence  of  fully  50  cents  per  ton  to  Boston  and  Portland  over  five  years 
ago,  and  the  difierence  now  between  rail  and  water  freights  from  Public  Dock  to  any 
part  of  New  York  City  is,  say,  65  cent«  less  by  water,  and  it  has  made  our  railroad 
freights  about  20  cents  per  ton  less  within  the  last  five  years.  Boats  can  now  get  in 
and  out  of  creek  without  any  danger;  in  fact,  we  have  had  no  sunken  or  wrecked 
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boats  in  creek  since  channel  was  deepened.  The  character  and  tonnage  remain  about 
the  same  as  last  year;  this,  however,  is  entirely  owing  to  the  dallnees  of  trade. 

With  business  brisk,  the  tonnage  of  creek  would  increase  and  reach  nearly  200,000 
tons  annually.   Water  freights  would  increase  as  soon  as  parties  bought  in  qaantitiee. 
Instead  of  hand  to  mouth,  as  they  are  at  present. 
Yours, 

H.  C.  INORAHAM. 
Ml^.  G.  L.  GlLLESPlB. 


F  13. 
IMPROVEMENT  OF  MANASQUAN  RIVER,  NEW  JERSEY. 

The  original  project  for  this  improvement,  which  was  adopted  in  1879. 
has  for  its  object  the  improvement  of  the  river  entrance  by  a  system  of 
lateral  jetties  to  confine  the  waters  of  the  inlet  to  a  single  chaunel- 
way  across  the  beach,  and  to  make  the  inner  harbor  available  for  par- 
poses  of  commerce.  The  original  condition  was  an  inner  harbor,  4  to  6 
feet  deep  mean  low  water,  connecting  with  the  ocean  by  a  narrow  chan- 
nel, whose  mouth  oscillated  up  and  down  the  beach  in  opposition  to  the 
direction  of  the  prevailing  storms,  the  depth  over  the  bar  at  the  entrance 
varying  1  to  1^  feet  mean  low  water.  The  entrance  has  been  known  to 
be  wholly  closed,  stopping  the  discharge  of  the  stream.  The  range  of 
tides  is  3  feet  approximately  at  inlet.  The  original  project  contemplates 
the  construction  of  a  north  jetty  1,600  feet  to  2,000  feet  long,  a  south  jetty 
500  to  1,000  feetlong,  and  thedredging  of  the  inner  basin  2,000  feet  long, 
200  feet  wide,  and  -5  feet  deep  mean  low  water,  at  an  estimated  cost  of 
172,000. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  Jane  30, 
1884,  was  $39,000.  No  work  of  improvement  was  done  during  the  year. 
The  improvement  so  far  as  it  has  been  executed  comprises  a  jettied 
channel  200  feet  wide  across  the  beach  at  the  entrance.  The  north  jetty 
is  built  of  creosoted  sheet  filing  from  the  shore  for  a  distance  of  1,315 
feet,  and  thence  continued  in  a  pile  dike  filled  with  stoue  200  feet  long. 
The  south  jetty  is  a  pile  dike  filled  with  stone,  475  feet  long.  The 
large  shoal  in  the  inner  harbor,  abutting  against  the  heel  of  the  north 
jetty,  and  extending  southward  so  as  to  defiect  the  ebb  currents  against 
the  right  bank  of  the  river,  has  considerably  grown  in  extent  dur 
ing  the  year,  and  the  result  has  been  to  throw  the  deep-water  channel 
still  further  toward  the  right  bank  and.  to  threaten  the  security  nf 
the  inshore  end  of  the  south  jetty.  So  far  the  injury  done  to  the  latter 
jetty  has  been  slight,  but  it  is  to  be  feared  that,  if  that  jetty  is  not  ex- 
tended inshore  at  an  early  day,  the  currents  will  cut  in  behind  it  and 
destroy  a  portion  of  it  to  the  injury  of  the  jetty  channel.  The  outer 
channel  has  not  shifted  at  all  since  the  construction  of  the  jetties,  but 
has  been  maintained  almost  direct  to  the  sea  along  the  extended  axis 
of  the  channel  confined  between  the  outer  sections  of  the  two  jetties. 
A  Inte  examination  of  the  outer  bar  and  inner  harbor  shows  that  a 
depth  of  3  feet,  mean  low  water,  still  exists  on  the  bar.  The  condition 
of  the  improvement  would  be  very  much  improved  if  both  jetties  were 
extended  seaward  for  a  distance  of  300  feet  each,  the  south  jetty  ex- 
tended inshore  150  feet,  and  the  inner  shoal  dredged  so  as  to  give  the 
inner  channel  a  more  direct  course  tj  the  jettied  channel.  The  harbor 
has  at  present  a  very  limited  commerce,  due  principally  to  the  nncer- 
tainty  of  the  depth  available  on  the  bar,  but  it  cannot  be  doubted  that 
if  that  depth  were  maintained  at  4  feet  mean  low  water  many  fishing- 
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vessels  would  resort  to  the  harbor  for  refuge  in  bad  weather,  and  an 
active  local  commerce  would  be  developed  which  would  materially 
benefit  all  the  country  drained  by  the  river.  The  tributary  country  is 
estimated  at  80  square  miles,  and  the  farms  are  rich  and  productive, 
but  there  is  no  accessible  outlet  for  products,  except  the  insufficient  and 
uncertain  one  at  the  mouth  of  the  Manasquan  Biver.  An  appropriation 
of  $25,000  is  recommended  to  continue  the  improvement,  and  if  appro- 
priated will  be  applied  in  extending  both  the  improved  jetties  and  in 
removing  the  large  shoal  at  the  mouth  of  the  inner  harbor. 

Manasquan  River  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the 
nearest  port  of  entry.  Nearest  light-house  is  Bamegat  Light ;  and  nearest  fort,  fort 
at  Sandy  Hook,  N.  J.  Amount  of  revenue  collected  during  the  fiscal  year  ending  June 
30,  1885,  $57,800.65. 

Original  estimate  (revised) $72,000  00 

Amount  appropriated 39,000  00 

Amount  expended  to  date 30,000  00 

Money  statement. 

{Amount  (estimated)  reouired  foif  completion  of  existing  project.. ......  $33,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1887    25, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  act  of  1866  and  1867. 


Fl4. 
IMPROVEMENT  OF  RARITAN  BAY,  NEW  JERSEY. 

The  project  for  this  improvement  was  adopted  in  1880,  and  provides 
for  dredging  a  channel  8,000  feet  long,  300  feet  wide,  and  21  feet  deep 
at  mean  low  water,  across  the  shoal  to  the  eastward  of  Seguine  Point. 
The  revised  project,  1884-'85,  includes,  in  addition,  the  opening  of  a 
channel  around  Ward's  Point  leading  to  Perth  Amboy,  4,000  feet  long, 
300  feet,  wide,  and  21  feet  deep,  and  to  South  Amboy  around  Great 
Beds  Light,  4,500  feet  long,  300  feet  wide,  and  15  feet  deep.  The  Se- 
guine Shoal  separates  the  deep  water  of  the  main  ship-channel  in  Karitan 
Bay  from  the  deep  water  to  the  west  of  Seguine  Point,  Staten  Island, 
and  is  a  serious  obstruction  to  deep-draught  vessels  seeking  the  harbor 
of  Perth  Amboy,  N.  J.  The  least  depth  on  the  shoal  at  the  time  the  im- 
provement began  was  only  14^  feet  mean  low  water. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1884,  was  $98,308.34,  and  resulted  in  the  opening  of  a  channel  240  feet 
wide  entirely  across  the  shoal,  except  at  the  last  2,000  feet  of  the  west- 
ern end,  where  it  was  only  200  feet  wide.  Sealed  proposals,  in  answer 
to  public  advertisement,  were  opened  September  18, 1884,  for  widening 
the  channel  to  300  feet,  the  extreme  limit  of  the  project,  and  the  con- 
tract was  awarded  to  the  Atlantic  Drtjdging  Company,  of  New  York, 
at  16  cents  per  cubic  yard.  Work  was  begun  under  the  contract  Sep- 
tember 25,  and  was  completed  December  13.  The  amount  of  material 
removed  was  112,657  cubic  yards;  of  this  amount  2,403  cubic  yards  were 
illegally  dumped  by  contractor  and  not  paid  for.  When  work  was  sus- 
pended, winter  was  at  hand,  and  it  was  not  possible  to  make  a  thorough 
examination  of  the  channel  to  determine  whether  any  shoaliug  had 
taken  place  in  the  parts  which  had  been  improved,  but  it  was  believed 
that  the  project  had  been  completed  and  that  there  was  everywhere 
in  the  channel  a  fuU  width  of  300  feet,  and  a  full  depth  of  2L  feet, 
mean  low  water.     In  May  a  careful  survey  was  made  and  it  was  found 
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that  while  the  projected  depth  of  21  feet  existed,  the  width  was  not  ani- 
formly  30p  feet.  The  ebb  and  flood  currents  both  set  across  the  line  of 
the  channel,  and  the  effect  near  the  center  has  been  to  level  down  the 
sides  of  the  cut,  which  were  carried  to  5  to  6  feet  below  the  be<l  of  the 
bay,  and  to  arrange  them  in  easy  slopes.  This  formation  of  easy  slo^ies 
narrowed  the  channel  to  200  feet  near  the  center,  but  nowhere  in  the 
cut  is  there  a  less  depth  than  21  feet,  mean  low  water,  for  a  width  of 
200  feet  measured  along  the  axis.  The  average  width  of  the  channel  is 
over  250  feet. 

The  cut  is  well  buoyed  and  has  given  great  satisfaction  to  commerce. 
After  leaving  Prince's  Bay  the  deep-water  channel  trends  to  the  south- 
west and  finally  enters  Arthur's  Kill  by  two  small  tortuous  paths  around 
Ward's  Point,  Staten  Island.  A  long  shoal  separates  these  two  narrow 
channels.  The  eastern  channel  close  to  Ward's  Point  is  the  better  one. 
and  has  a  least  depth  of  19  feet,  mean  low  water,  but  the  entrance  is  very 
narrow  and  the  channel  crooked.  By  the  excavation  of  150,000  cubic 
yards  of  material  a  channel  300  feet  wide  and  21  feet  deep  may  be 
opened  from  Great  Beds  Light  to  beyond*  Ward's  Point,  so  that  vessels 
drawing  20  feet  may  reach  the  coal  docks  at  Perth  Amboy  without  re- 
gard to  tides.  This  is  an  important  improvement,  and  its  execution  is 
earnestly  recommended.  From  Great  Beds  Light  to  the  docks  at  South 
Amboy  there  is  a  depth  of  12J  feet,  mean  low  water,  only.  The  excava- 
tion of  150,000  cubic  yards  will  make  a  channel  4,500  feet  long,  300  feet 
wide,  and  15  feet  deep,  low  stage.  This  improvement  is  very  much 
needed  for  the  heavy  tugs  which  tow  the  barges  up  the  Raritan  River 
to  the  entrance  to  the  Delaware  and  Raritan  Canal  at  New  Brunswick, 
and  for  the  large  vessels  seeking  the  wharves  at  South  Amboy.  The 
annual  tonnage  of  the  Raritan  Bay  Channel  for  freight  actually  trans- 
ported between  Perth  Amboy  and  South  Amboy  and  New  York  is  esti- 
mated at  over  7,000,000  tons;  it  is  carried  in  16,000  vessels  and  steam- 
ers, and  has  an  estimated  valuation  of  $37,627,332  annually.  It  is  esti- 
mated that  the  shoaling  in  the  improved  channel  off  Seguine  Point  since 
the  work  began  in  1881,  due  partly  to  the  leveling  of  the  sides  of  the  cut, 
which  were  steep,  amounts  to  80,000  cubic  yards.  To  give  this  channel 
the  full  projected  width  of  300  feet,  with  21  feet  depth,  and  to  oi)eu  the 
channels  to  Perth  Amboy  and  to  South  Amboy,  will  require  the  removal 
of  380,000  cubic  yards  of  material,  at  an  estimated  cost  of  |1 14,000.  An 
appropriation  of  $114,000  is  recommended  for  the  execution  of  these 
improvements. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port  of 
entry ;  nearest  light-house,  Prince's  Bay  j  and  fort  at  Sandy  Hook  is  the  nearest  fort. 
Amonnt  of  revenue  collected  during  the  hscal  year  ending  June  30, 1883,  |57,600.6&. 

Original  estimate  (revised  1885) , |234,000  00 

Amount  appropriated  to  July  5, 1884 120,000  00 

Amount  expended  to  date 119,^4  80 

Money  statement 

21,691  16 
July  1,  1885,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1884 20,966  46 

July  1,  1885,  amount  available 724  70 

r  Amount  (estimated)  required  for  completion  of  existing  project 1 14, 000  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  yeareuding  June30, 1687  114, 000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
l^     harbor  acts  of  1866  and  1867. 


July  1, 1884,  amount  available $1,691  16 

Amount  appropriated  by  act  approved  July  5,  1884 20, 000  00 
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Abstrtiet  of  proposals  for  improving  Baritan  Bay^  New  Jersey^  opened  September  18, 1884^ 
by  Maj,  G,  L.  Gillespief  Corps  of  Engineers. 


No. 


Names  of  bidders. 


m 


j  Ctntt. 
P.  SanfoTd  Ross I      Ift/^ 


Thomas  Potter 
AtUotio  ] 
Morris  St, 


l?l 


AtUotio  Dredging  Company *16 

CumTngs  Dredging  Company ...  I      20 

I 


Date  of  commencement. 


Within  twenty  days  after 

signing  contract. 
Omitted 

do 

do 


Date  of  comple- 
tion. 


De«ember81,*1884u 

December  31, 1884» 
Omitted. 
January  1, 1885. 


*  Lowest  bid. 

Contract  was  awarded  to  the  Atlantic  Dredging  Company,  with  the  approval  of 
the  Chief  of  Engineers. 

COMMERCIAL  STATISTICS. 

I  am  indebted  to  Mr.  D.  C.  Chase,  superintendent  Delaware  anH  Raritau  Canal 
Steam  Towing,  for  the  following  statement  of  the  commerce  of  Rantan  Bay : 
Shipments : 

Products  of  mines  and  quarries tons. .       1, 852, 64$ 

Merchandise : do...  349,10^ 

Total  freight do...      2,201,75^ 

Value  of  freight $16,105,33Ji 

Number  of  vessels 15, 55& 

Value  of  vessels .  $21,552,000 

Tonnage  of  vessels ton^..       4,915,600 

Total  tons  shipped  from  Perth  Amboy do...      7, 127,35^ 

Total  valuation  of  commerce  during  year |S7, 627, 332 


F  15. 
IMPROVEMENT  OF  RARITAN  RIVER,  NEW  JERSEY. 

The  project  originally  adopted  in  1874,  had  for  its  object  to  dike  and 
dredge  at  the  Stakes  and  Middle  Oround,  and  to  remove  other  shoals  up 
to  New  Brunswick,  so  as  to  make  a  channel  200  feet  wide,  affording  !{► 
feet  depth  at  mean  low  water  from  the  mouth  to  New  Brunswick,  a  dis- 
tance of  12  miles.  It  was  modified  in  1881,  so  as  to  provide,  in  addition^ 
for  the  opening  of  South  Channel,  100  feet  wide  and  5A^  feet  deep,  mean 
low  water,  from  near  Kenney^s  lower  dock  south  of  the  Stakes,  folio wing^ 
the  right  bank  of  the  river  to  Whitehead's  lower  dock,  and  thence  to 
connection  with  the  main  channel  through  an  opening  in  the  dike  abut- 
ting upon  Grab  Island.  The  length  of  the  projected  South  Channel 
was  13,000  feet.  The  works  of  improvement,  which  were  begun  in  1878 > 
were  designed  to  be  carried  progressively  up  stream  from  the  month. 
The  improvement  at  the  shoal  called  the  "  Stakes,"  2J  miles  from  South 
Amboy,  consists  of  a  creosoted  pile  dike  7  feet  wide,  filled  with  atone, 
and  built  to  mean  high  water,  beginning  just  above  the  mouth  of 
Boot  Creek  on  the  left  bank,  and  running  down-stream  a  distance  of  4,097 
feet.  This  dike,  known  as  No.  3,  was  completed  in  1879.  The  dredged 
channel,  over  the  adjacent  shoals,  4000  feet  long,  200  feet  wide,  and 
12  feet  deep,  mean  low  water — except  for  a  short  distance  at  the  lower 
end  where  the  depth  gained  was  only  9  feet — was  completed  in  1879. 
The  amount  of  material  removed,  according  to  inspector's  reports,  waa 
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268,315  cubic  yards.  Two  miles  from  the  ^'  Stakes"  occurs  auother  shoal 
called  the  ^'  Middle  Ground."  lu  this  reach  the  improvements  which 
were  made  in  1879, 1880,  and  1881,  consist  of  a  dredged  channel  5,300  feet 
long,  130  feet  wide,  and  12  feet  deep,  of  a  creosoted  dike  10,595  feet  long, 
built  in  sections  5^  and  7  feet  wide,  on  the  right  bank  extending  from 
Grab  Island  to  900  feet  below  the  upper  end  of  Dike  No.  3,  and  of  a 
smaller  dike  ou  the  left  bank  opposite  Grab  Island  in  a  bend  of  the 
river  2,600  feet  long.  By  the  construction  of  these  dikes  the  width  of 
the  river  is  contracted  to  800  feet,  the  alignment  of  the  channel  is  main- 
tained, and  the  formation  of  shoals  prevented  by  the  protection  ^ven  to 
the  banks  against  destructive  action  of  the  currents.  The  amount  of 
material  dredged,  according  to  inspector's  reports,  was  159,644  cabic 
yards.  The  next  obstruction  occurs  at  a  shoal  called  Rocky  Beach 
abreast  of  Whitehead's  Sand  Dock,  and  2f  miles  above  Grab  Island. 
It  is  a  reef  of  rocks,  1,000  to  1,100  feet  long,  covered  with  sand  lying  io 
the  middle  of  the  river.  Work  of  drilling,  blasting,  and  dredging  was 
begun  here  in  1879  and  has  continued  with  many  intermissions  to  date. 
The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1884,  was  $409,440.12,  and  at  that  date  the  project  was  completed  from 
the  month  to  Bocky  Beach,  except  that  the  channel  at  the  Middle  Ground 
was  dredged  to  130  feet  width  only,  leaving  70  feet  to  be  dredged  to 
complete  project ;  and  the  South  Ghannel  was  completed  to  a  distance  of 
only  4,000  feet,  leaving  9,000  feet  to  be  dredged  to  complete  project 
At  Rocky  Beach  the  channel  had  been  opened  1,000  feet  long,  140  feet 
wide,  and  12  feet  deep,  mean  low  water ;  20  additional  feet  had  been 
blasted  and  the  larger  fragments  of  rock  removed  to  a  depth  of  12  feet 
Work  was  resumed  August  9  with  the  Government  drill-scow,  in  drill- 
ing and  blasting  the  ninth  cut  throngh  the  reef,  and  was  continued  no- 
interruptedly  to  the  close  of  navigation,  December  27, 1884,  when  work 
was  suspended. 

At  that  date  the  blasting  of  the  ninth  cut,  1,100  feet  long,  was  com- 
pleted, and  the  larger  fragments  raised  by  the  scow,  and  all  projecting 
points  of  rock  in  the  eighth  cut  reduced.  On  the  1st  of  October  a  pri- 
vate dredger  was  chartered  at  $440  per  hour  for  each  and  every  hour 
worked,  after  soliciting  bids  by  circular  letter,  and  was  put  to  work 
to  dredge  from  the  eighth  cut  all  the  loose  fragments  that  could  not  be 
raised  by  the  drill-scow.  This  work  is  now  in  progress,  and  at  the  close 
of  the  year  the  channel  was  1,000  to  1,100  feet  long,  1^0  feet  wide,  and  12 
feet  deep ;  300  feet  in  length  of  the  tenth  or  last  cut  was  excavated,  and 
when  carried  across  reef  will  complete  the  project  there ;  2,200  cubic  yards* 
of  broken  stone  had  been  removed  and  deposited  in  the  dikes  at  the 
entrance  to  South  Biver,  and  45,034  cubic  yards  of  broken  stone,  small 
fragments,  and  sand  have  been  dredged  aud  deposited  upon  the  bank, 
above  high  water,  adjacent  to  the  improvement. 

On  the  29th  September  authority  was  received  to  give  relief  at  Car- 
man's (now  Acken's)  Wharf  behind  Dike  ]^o.  3,  at  the  Stakes,  in 
consideration  of  that  water-front  having  shoaled,  owing  to  the  con- 
struction of  the  dike,  by  opening  a  channel  from  the  wharf  through  the 
opening  of  Dike  No.  3  to  main  channel,  500  feet  long,  50  feet  wide,  and 
6  feet  deep,  mean  low  water.  This  work  was  completed  in  May,  and 
the  dredger  was  then  removed  to  Bishop's  Dock  to  open  a  channel, 
authorize  by  Department  letter  of  April  9,  1886,  through  a  shoal 
which  had  formed  there  during  the  winter,  100  feet  long,  128  feet  wide, 
and  9  feet  deep,  mean  low  water,  in  order  to  give  immediate  relief  to 
commerce  on  the  first  opening  of  the  canal  in  the  spring.  With  the 
exception  of  this  last  mentioned  work  no  improvement  has  been  made 
by  the  Government  above  Rocky  Reacli  Shoal   at  Whitehead's  Sand 
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Dock  further  than  to  remove  loose  bowlders  from  the  channel  as  high 
up  as  New  Branswick,  for  which  the  estimate  to  May,  1880,  was  38,406 
<jnbic  yards.  The  amount  of  money  available  June  30, 1885,  will  be  suf- 
cient,  it  is  estimated,  to  complete  the  project  at  Bocky  Beach. 

An  appropriation  of  $100,000  is  recommended  for  continuing  the  im- 
provement, and,  if  appropriated,  will  be  applied  in  dredging  100,000 
<3ubic  yards  of  material  from  the  shoals  from  below  Martin's  Greek  to 
above  Martin's  Dock,  in  accordance  with  approved  project,  which  pro- 
vides for  10  feet,  mean  low  water,  above  Whitehead's  Dock,  and  for 
drilling,  blasting,  and  dredging  5,000  cubic  yards  of  solid  rock  from  the 
obntructing  reef  above  Martin's  Dock.  The  tonnage  of  the  river  and 
canal  for  the  past  year,  appearing  in  the  accompanying  paper  on  com- 
mercial statistics,  is  13,219,955  tons.  This  is  a  notable  exhibit  of  the 
commerce  which  is  benefited  by  the  improvement,  and  emphasizes  the 
claim  which  the  river  has  for  further  improvement.  The  improved 
depths  which  have  been  secured  since  1879  have  been  well  maintained, 
aud  the  navigation  of  the-  river,  so  far  as  it  has  been  improved,  has 
been  without  obstruction.  The  amount  of  commerce  benefited  by  the 
improvement  is  estimated  at  $40,000,000  annually. 

This  work  is  in  the  collection  district  of  Amboy.   Nearest  port  of  entry,  Perth 
Am  boy;  nearest  light-house,  Raritan  Bay.    Amoant  of  revenue  collected  during  the 
year  ending  June  30,  1885,  $^7,800.65. 

Original  estimate $2,093,(J62  05 

Amount  appropriated  to  July  1,  18H5 445,  OOi)  00 

Amount  expended  to  June  30,  1885,  exclusive  of  outstanding  liabilities.      4^,  922  99 

Money  statement 

July  1,  1884,  amount  available $739  88 

Amount  appropriated  by  act  approved  July  5,  1884 35, 000  00 

35,7:i9  88 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $20,482  87 

July  1,  1885,  outstanding  liabilities 4,529  60 

25,012  47 


July  1,  1885,  amount  available 10,727  41 

I  Amount  (estimated)  required  for  completion  of  existing  project 1,648,662  05 

j  AmoiintthatcanbeprofitablyexpendedinfiscalyearendmgJnne30,1887     100,000  00 
\  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMMBRCIAX  STATISTICS. 

Attention  is  respectfully  invited  to  the  following  extract  from  letter  of  Mr.  D.  C. 
Chase,  superintendent  Delaware  and  Raritan  Canal  Steam  Towing,  inclosing  statis- 
tics of  the  Raritan  River : 

New  York,  June  24, 1885. 

Sir:  I  respectfully  forward  tabulated  statements  of  the  commerce  and  its  valua- 
tion of  the  Raritan  feiver.    •    *    * 

Being  fully  conversant  with  the  Raritan  River,  New  Jersey,  as  superintendent  of 
steam  towing  for  the  Delaware  and  Raritan  Canal,  the  canal  being  the  connecting 
link  for  all  mter-State  commerce  by  water  for  all  points  south  of  New  York,  and 
has  its  outlet  at  New  Brunswick,  12  miles  above  the  month  of  the  Raritan  River,  I 
therefore  have  daily  information  in  regard  to  the  condition  of  the  Raritan  River, 
which  enables  me  to  say  that  the  navigation  of  the  Raritan  River  since  the  United 
States  Government  commenced  the  improvement  has  been  greatly  benefited,  as  we  are 
now  enabled  to  reach  a  point  on  the  river  within  2  miles  of  New  Brunswick  with 
steamers  drawing  9  feet  of  water  and  having  a  number  of  boats  in  tow,  at  any  stage 
of  the  tide;  (and  itis  absolutely  necessary  that  the  improvement  should  becoatfuue*!.) 
Before  the  improvement  was  begun  this  was  an  impossibility;  our  steamers,  with 
their  heavily  laden  barges  in  tow,  being  compell«d  for  hours  to  wait  on  the  tide  fully 
8  miles  down  the  river  below  New  Brunswick.     Commerce  also  has  been  greatly  ben- 
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efiled  by  the  iuiprovemeut  of  this  river,  the  rates  for  freight  are  lower,  and  the  Penn- 
syl  vania  Railroad  had  been  compelled  to  lower  their  rate  to  New  York,  so  as  to  compete 
with  the  lines  of  steamers  plying  on  the  river." 


Respectfully, 

Col.  G.  L.  Gillespie, 

U.  8.  Engineer  Corps, 


D.  C.  Chask, 
SuperinUndent  Steam  Totcin^. 


*The  following  is  a  copy  of  tabulated  statement  furnished  by  Mr.  Chase,  and  showg 
the  tonnage,  valuation,  <&c.,  of  the  commerce  of  the  Raritan  River,  New  Jersey  : 


Shippers. 

ProdactB  of 
the  forest. 

III 

^  • 

h 

as. 

< 

■4A 

1 
1 

Freigbi 
shipped. 

Delaware  and  Baritan  Ca- 
nal Company  • 

Ton». 
21, 764 

Tont. 
946.855 
2,206,882 

Tona. 
17.260 

Tont. 
19,293 

Tofu. 
69,948 
49,971 
107,000 

Tom. 
84,976 

Tont, 
8,522 

1, 118,  US 

South  Amooy 

2,2S8,fiS 

Sonth  River  and  Canal 

"2,"io6 



5,000    

56.000 
11, 112 
10,500 

700 

^m,m 

liew  Bmns wick  Dock 

11,  m 

Sayre  &  Fisher 

1,000 
50.0D0 

6,783 
2,i00 

85,000 

96,546 

C.  &  W.  Whitehead 

56.006 

Middlesex  Fire-Briok  Com- 
pany 



1,700 

1,600  ! 

9,98 

Hoberts  Brothers 

2,466 

Phcenix  Brick  Company 



22,000 

'"'2; 600  ; 

...... 

3^iM 

Ridffway  Sc  Brother 

10,000 
9,000 
16,000 

20,000 



10, 0« 

F.  A.  Ostrander 

1 

! 

a6M 

Raritan  River  Company 

;                1 

! 

16,  OW 

Raritan  Hollow  Brick  Com- 
pany   

12,000 
2,000 

•        1 

32.066 

Ameflcan  Fire-Proof  Brick 
Company 





2.066 

Thomas  Acken  &  Company. 
XSdf^ar  Sc  Compton 

2,000 

4,000 

10,621 

1,000 

2,006 

4,000 

Edsar  &  Brother 

* 

m6Si 

Martin's  dock  ... 



LOO6 

Terence  Cherrey 

8,750 

8,750 

Watson  Fiie-Brick 

250 

1.100 

1.3S6 

Total 

28,864 

8,288,291 

22,260 

28,048 

350,719 

116  588  *  fi  ^^ 

3  838.9^ 

Shippers. 


Delaware  and  Raritan  Ca- 
nal Company 

SoQth  Amboy 

South  River  and  Canal 

New  Brans  wick  Dock 

Sayre  &  Fisher 

C.&W.  Whitehead 

Middlesex  Fire-Briok 
Company  

Roberts  Brothers 

Phoenix  Brick  Company  . . . 

Ridgway  &  Brother 

P.  A.  Ostrander 

fiaritan-River  Company. . . 

RariUn  HoUow  Brick 
Company. 

American  Fire-Proof  Brick 
Company 

Thomas  Acken    Sc  Com- 


Edftar 


agar  &.  Compton . . 

Edgar  &  Brotner 

Martin's  Dock 

Terence  Cherrey . . . 
WaUon  Fire- Brick. 


it 


$25,446,724 

10, 000, 000 

723,500 

100,000 

500,000 

50.000 

25.000 
16,000 
75,000 
35,000 
80,000 
20.000 

124.000 

15,000 

5,000 

5,000 
18,580 

8,000 
12,  000 

6,000 


I 


yo. 

14.186 
17.236 
1,740 
775 
1,000 
700 

150 
60 

800 

120 
40 

120 

160 

20 

14 
80 
5L 
10 
85 


Total I  37,209,804 


36,660 


§ 


)■ 


FseL 
7 

5tol5 
5  to.  8 
6to  0 
4tol5 
6to   8 

5to   7 
5to   6i 
4to   6 
5to   6i 
5  to  12 
5tol5 

7tol5 

7  to  10 

5tol0 
6tol0 
6tol2 
5to  8 
8 
7tol0 


$15,854,474 

25,854.000 

870,000 

8, 100, 090 

2, 000. 060 

850, 000 

125,000 
2,500 

150,060 
60,000 
40,000 

126,000 

240,000 
50.000 

7,200 
15.000 
51,000 

5,000 
85,000 
23,000 


4tol5 


48,952,174 


Tont. 
2,837,200 
1,723,600 
848,000 
155,000 
125,000 
70,000 

14,250 
5,000 
30,000 
12,000 
10,000 
18,600 

40,000 

4,000 

2.800 

4,500 
12,  COO 

2,000 
10,000 

2,300 


5, 425, 650 


11 

II 


IIS 

IP 


Tont. 
3,955,318 
8,982,458 
518,800 
166,112 
221.500 
120,000 

24.233 
7.400 
54,500 
22.000 
19,000 
84.000 

72.000  i 

6,000  I 

4,800  I 

8,500 
22.621 

3.000  1 
18,750  I 

3.650] 


$41.301.1fliB 

35,854.000 

1,598,566 

3,200,000 

2,500.006 

400,006 

156,090 
18^500 

225.000 
95.006 
70,  OW 

140,006 

364.660 

65,060 

12,300 
26,000 

69,560 

8.eo& 

47,600 
20,096 


9,264.687     86,161,978 
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F  l6. 

IMPROVEMENT  OF  MATTAWAN  CREEK,  NEW  JERSEY. 

The  project  for  this  improvement  was  adopted  in  1881,  the  object  be- 
ing to  afford  a  channel  100  feet  wide  and  4  feet  deep,  mean  low  water, 
from  the  mouth  to  Winston's  Creek,  and  thence  to  head  of  navigation 
at  Long  Branch  Railroad  Crossing,  75  feet  wide  and  4  feet  deep,  a  dis- 
tance of  2  miles  from  the  entrance,  at  an  estimated  cost  of  $33,120. 
The  original  depth  was  2  feet,  mean  low  water,  in  a  narrow  channel,  and 
it  was  not,  therefore,  available  for  commerce.  The  range  of  tides  is 
4.7  feet.  The  amount  expended  to  the  close  of  the  fiscal  year  ending 
June  30, 1884,  was  $21,000.  Ko  work  of  improvement  was  done  during 
the  year.  At  the  time  work  was  suspended,  May  1883,  there  was  an 
improved  channel,  affording  4  feet  depth  at  mean  low  water,  60  to  100 
feet  in  width  up  to  a  point  600  feet  above  the  brick  factory,  and  thence 
30  to  50  feet  in  width  to  the  town  of  Mattawan.  No  surveys  have  been 
made  of  the  river  since  the  work  of  improvement  was  suspended,  but  it 
is  believed,  in  the  absence  of  complaints  from  shipping,  that  the  chan- 
nel has  in  no  wise  declined.  The  channel  below  Ellis's  Dock,  near  the 
head  of  navigation,  is  still  too  narrow  for  convenient  nav)gation,  and 
should  be  widened  to  full  75  feet.  The  improvement,  so  far  as  it  has 
extended,  has  given  great  relief  to  the  agricultural  areas  drained  by 
the  river,  and  the  channel  now  affords  a  practical  outlet,  without  inter- 
ruption, for  a  large  trade  in  cereals,  fruit,  vegetables,  and  brick,  and  an 
important  inlet  for  coal,  iron,  agricultural  implements,  general  mer- 
chandise, and  compost,  all  of  which  was  formerly  transported  by  rail  or 
shipped  at  Keyport,  at  the  mouth  of  the  river.  The  population  of  the 
country  benefited  is  estimated  at  9,000  souls.  During  the  summer  sea- 
son one  steamer  makes  daily  trips  to  and  fro  between  Mattawan  and 
New  York  City,  carrying  passengers  and  produce.  It  is  estimated  that 
the  annual  tonnage  of  the  river  is  130,000  tons,  having  a  valuation  of 
over  $2,000,000.  An  appropriation  of  $9,000  is  recommended  to  con- 
tinue the  improvement  during  the  year  ending  June  30, 1887,  which,  if 
appropriated,  will  be  used  in  widening  and  deepening  the  improved 
channel  to  a  full  width  of  75  feet  to  the  head  of  navigation. 

This  work  is  in  the  colleotion  district  of  Perth  Amboy,  which  is  the  nearest  port  of 
entry.  Nearest  light-house,  Prince's  Bay.  Fort  at  Sandy  Hook  is  the  nearest  fort. 
Amount  of  revenue  collected  during  the  year  ending  June  30,  1885,  $57,800.65. 

Original  estimate $33,120  00 

Amount  appropriated 21,000  00 

Amount  expended 21,000  00 

Money  statement. 

I' Amount  Testimated)  required  for  completion  of  existing  project $12, 120  00 

I  Amount  tnat  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1887      9, 000  00 
^  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


F  17. 

IMPROVEMENT  OF  KEYPORT  HARBOR,  NEW  JERSEY. 

The  present  project  was  ailopted  in  1873,  and  has  for  its  object  the 
opening  of  a  channel  from  Keyport  Wharf  to  Raritan  Bay  4,700  feet 
long,  200  feet  wide,  and  8  feet  deep  at  mean  low  water,  to  enable  the 
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boats  drawing  6  feet,  which  ply  regularly  between  New  York  Oity  and 
Eeyport,  to  reach  the  town  wharves  at  all  stages  of  the  tide  instead  of 
being  compelled  to  stop  at  low  tide  at  the  railroad  wharf  half  a  mile  to 
the  northward.  The  original  depth  in  the  channel  was  only  5^  feet, 
mean  low  water.  The  range  of  tides  is  4.7  feet,  approximately.  The 
amount  expended  to  June  30,  1884,  was  $29,172.06.  At  that  date  there 
was  an  improved  channel  from  the  steamboat  wharf  at  Keyport  to  the 
8-foot  curve  of  the  bay,  4,700  feet  long,  200  feet  wide,  and  8  feet  deep, 
mean  low  water,  except  in  the  short  reach  between  the  steamboat  wharf 
and  the  wharf  of  the  New  York  and  Freehold  Railroad,  where  the  width 
of  channel  is  only  160  feet.  No  work  of  improvement  was  done  during 
the  year.  In  the  absence  of  complaints  to  the  contrary  it  is  believed 
that  the  improved  depth  of  8  feet,  mean  low  water,  has  not  been  im- 
paired since  the  suspension  of  the  work  of  improvement.  The  three 
steamboats  which  make  daily  trips  to  New  York  Oity,  carrying^  pas- 
sengers and  produce,  meet  with  no  detention  at  the  entrance  at  any 
stage  of  the  tide,  and  for  this  reason  commerce  has  been  materially 
benefited  by  the  improvement.  The  number  of  passengers  carried  is 
from  150,000  to  175,000  annually.  The  tfade  of  the  harbor  includes 
oysters,  brick,  lumber,  iron  ore,  lime,  fertilizers,  agricultural  imple- 
ments, and  farm  produce,  and  has  an  estimated  annual  tonnag^e  of 
1,800,000  tons,  which  has  a  valuation  of  $5,000,000,  approximately. 

To  complete  the  project  the  channel  in  the  inside  between  the  city 
and  the  railroad  wharves  should  be  widened  to  200  feet.  To  effect  this 
improvement  and  to  remove  any  deposits  which  may  have  caused 
shoalings  since  work  was  suspended,  an  appropriation  of  $10,000  is 
recommended. 

This  work  is  in  the  collection  district  of  Perth  Amboy.  Nearest  light-house,  Prince's 
Bay.  Fort  at  Sandy  Hook  is  the  nearest  fort.  Amount  of  revenue  colleoted  at  the 
port  during  the  fiscal  year  ending  June  30,  1885,  $57,800.65. 

Original  estimate  (revised) $40,475  GO 

Amount  appropriated 30,  475  00 

Amount  expended  to  June  30, 1885 29,492  81 

Money  statement 

July  1,  1884,  amount  available $1,302  94 

July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 SO)  73 

July  1, 1885,  amount  available 982  19 

{Amount  (estimated)  required  for  completion  of  existing  project 10,  ODD  00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June 30, 1887  10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  commerce  of  the  harbor  is  not  materially  different  from  last  year's  report, 
wherein  it  is  stated  that  the  value  of  the  imports  was  $1,850,000,  and  exports 
$3,800,000,  and  the  gross  tonnage  of  vessels  using  the  harbor  1,710,000  tons. 


F  i8. 
IMPROVEMENT  OP  SOUTH  RIVER,  NEW  JERSEY. 


^ 


This  river  is  a  tributary  of  the  Earitan,  which  it  enters  by  two  coaraes, 
the  one  natural,  with  its  mouth  3J  miles  below  the  canal  lock  at  New 
Brunswick,  and  the  other  artificial,  with  its  mouth  IJ  miles  farther  down- 
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stream.  The  project  for  this  improvement  was  reported  January  23, 
1880.  The  original  condition  of  the  navigable  channel  is  first  a  false 
direction  of  the  canal  mouth  with  a  depth  there  at  mean  low  water  of 
3^  feet,  thence  up  to  Little  Washington  depths  varying  from  3.1  to  11.6 
feet  at  mean  low  water,  and  thence  to  Old  Bridge  depth  varying  from 
2.1  to  12.5  feet  at  mean  low  water.  There  are  also  several  sharp  bends 
above  Little  Washington,  where  it  will  be  expedient  to  straighten  the 
course  occasionally  by  cuts.  The  originally-adopted  project,  which  has 
not  been  modified,  was  to  change  the  outlet  of  the  canal,  to  close  the 
natural  course  of  the  river  below  Pettit's,  to  dike  and  to  dredge  in  order 
to  obtain  8  feet  at  mean  low  water  up  to  Little  Washington,  thence  to 
straighten  the  course,  dike,  and  dredge  up  to  Bissett's  brick-yard,  in  or- 
der to  obtain  6  feet  at  mean  low  water,  and  finally  to  straighten  the 
course,  dike,  and  dredge  to  Old  Bridge,  in  order  to  obtain  4  feet  at  mean 
low  water.  The  range  of  tides  is  5.3  feet  at  Little  Washington.  The 
amount  expended  to  the  close  of  the  fiscal  year  ending  June  30,  1884^ 
was  $55,617.37.  At  that  date  the  several  dikes  projected  for  the  improve- 
ment of  the  canal  which  has  its  outlet  at  Sayreville,  and  Dike  F  on 
South  Eiver  above  the  head  of  canal  with  an  aggregate  length  of  5,896 
feet,  were  completed,  though  not  entirely  filled  with  stone,  and  the  arti- 
ficial cut-off  called  ''Little  Ditch,''  near  Washington,  was  closed.  The  work 
of  deepening  by  dredging  thechannel  in  thecanal  whose  banks  have  been 
protected  by  dikes  was  not  commenced.  Ko  money  was  spent  during  the 
year  on  works  of  improvement.  Broken  stone  taken  from  the  Baritan 
Kiver  at  Whitehead  Shoal,  measuring  1,200  cubic  yards  approximately, 
was  placed  in  the  dike  at  the  mouth  of  the  improved  canal.  The  depth  of 
water  in  the  Earitan  Biver  at  and  below  the  mouth  of  the  improved 
canal  has  not  shoaled,  but  rather  deepened,  since  the  construction  of 
the  canal  dikes.  The  sum  of  $25,000  is  recommended  to  continue  the 
work  of  improvement  during  the  fiscal  year  ending  June  30, 1887,  and,, 
if  appropriated,  will  be  applied  in  deepening  the  channel  in  theimproved 
canal,  in  completing  the  dike  on  right  bank  at  entrance,  and  in  remov- 
ing shoals  in  South  Biver,  abreast  of  Dike  F,  so  as  to  give  8  feet 
depth  of  water  at  mean  low  tide  to  the  town  of  Washington.  The  South 
Biver  and  its  tributaries  have  thirty-six  manufactories  of  different  kinds 
in  active  operation  on  their  banks,  and  the  commerce  is  estimated  at 
397,000  gross  tons,  with  a  valuation  of  $1,852,000.  The  industry  which 
is  especially  benefited  by  the  improvement  is  that  of  brick,  of  which 
50,000,000  were  manufactured  and  shipped  last  year.  Goal,  lumber,  ter- 
tilizers,  fruit,  piles,  and  general  merchandise  constitute  the  other  articles 
of  commerce  of  the  river. 

This  work  is  in  the  coUeotion  distiiot  of  Amboy.  Nearest  port  of  entry,  Perth  Am- 
boy.  Nearest  light-house,  Raritan  Bay.  Amount  of  revenue  coUeoted  dnring.fiscal 
year  ending  June  30, 1885,  |57,800.65. 

Original  estimate $194,695  00 

Amount  appropriated 56,000  00 

Amotuit  expended  to  date ! 55,617  37 

Money  statement. 

July  1,1884,  amount  available $382  6a 

July  1, 1885,  amount  available 382  63 

(Amount  (estimated)  required  for  completion  of  existing  project 138,695  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    25, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  m66  and  1867. 

COMMERCIAL  BTATIBTICB. 

I  am  indebted  to  Mr.  D.  C.  Chase,  superintendent  Delaware  and  Baritan  Canal,  for 
the  foUowinff  statement  in  reference  to  the  commerce  of  the  river : 
Total  number  of  vessels,  2,040 ;  tonnage,  224,750;  value  of  vessels,  $1,107,500. 
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SHIPMENTS. 

TODft. 

Prodacts  of  the  forest 2,lf( 

Products,  agricultural 5,  W 

Manufactures 163,  (K» 

Merchaudise l,9i» 

Miscellaneous 7l« 

Freight  shipped,  total 172,7C* 

Tonnage  of  vessels 224,7^ 

Total  tonnage ^,        397, 4oi 

Total  valuation  of  same $1,852,0« 


F  19. 
IMPROVEMENT  OF  QEDNEY'S  CHANNEL,  NEW  YORK  HARBOR. 

The  river  and  harbor  act  approved  July  5, 1884,  made  an  approprift* 
tion  of  $200,000  for  deepening  Gedney's  Channel  through  Sandy  Hook 
Bar,  New  York.  This  appropriation  was  made  without  any  reference  t( 
an  approved  project,  for  no  project  had  previously  been  submitted  or  dt 
rected  to  be  submitted  to  Congress  by  the  War  Department,  and  tht 
estimates  tbr  rivers  and  harbors  transmitted  by  the  Secretary  of  War 
for  the  consideration  of  Congress  for  the  fiscal  year  ending  June  3(1 
1885,  contained  no  item  for  the  improvement  of  any  channel  lea<ling 
across  the  outer  bar  at  New  York.  When  called  upon  by  the  Chief 
of  Engineers  for  a  project  for  the  expenditure  of  the  appropriation  a  t^ 
port  was  made,  in  which  it  was  recommended  that  a  survey  of  theclian 
nel  named  should  be  authorized,  so  as  to  determine  its  condition  and  to 
assist  in  preparing  plans  for  its  improvement.  This  project  was  re- 
ferred to  the  Board  of  Engineers  for  River  and  Harbor  Improvements 
New  York  City,  for  consideration  and  report.  The  Board,  on  the  28tt 
of  July,  1884,  approved  the  recommendation  for  the  survey,  but  sug 
gested  that  it  be  extended  to  cover  the  whole  of  the  lower  bay  from 
Coney  Island  to  Sandy  Hook,  inclusive  of  all  the  channels  of  entrance 
as  a  guide  in  the  study  of  the  changes  alleged  to  have  taken  place  and 
then  in  progress  there.  The  suggestions  of  the  Board  of  Engineers, 
approved  by  the  Secretary  of  War,  were  directed  by  the  Chief  of  Engi 
neers  to  be  executed.  The  survey  was  begun  in  August  and  completed 
in  November.  On  the  6th  of  December,  1884,  the  charts  were  trans 
mitted  to  the  Chief  of  Engineers,  accompanied  with  a  report  giving 
separate  estimates  of  the  cost  of  improving  Gedney^s  Channel  by  dredg- 
ing, so  as  to  gain  depths  across  the  bar  varying  from  27  to  30  feet,  mean 
low  water,  in  channel-ways  having  widths  varying  from  800  feet  to  1,500 
feet,  and  also  corresponding  estimates  for  the  improvement  of  the  main 
channel,  on  the  inside,  west  of  Flynn's  Knoll.  The  report  contained 
the  recomraentlation  that  the  appropriation  of  $200,000  be  applied  in 
Gedney's  Channel  towards  the  opening  of  a  cut  30  feet  deep,  mean  lov 
water,  by  dredging,  for  a  width  dependent  upon  the  cost  of  removal  ot 
material,  and  that  the  work  be  done  by  contract  after  soliciting  sealed 
proposals  by  public  advertisement  in  the  usual  way.  The  report  also 
recommended  that  Congress  be  aaked  to  make  an  additional  appropria- 
tion of  $770,000  for  improving  the  main  channel,  west  of  Flynn's  Knoll 
for  which  estimates  were  submitted.  This  method  of  applying  the  ap- 
propriation seemed  the  only  way  of  meeting  the  wishes  of  Congress,  in 
asmuch  as  the  act  specifically  mentioned  the  channel  where  the  improve- 
ment should  take  place,  though  the  local  engineer  was  aware  that  a 
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fnller  study  of  the  physics  of  the  harbor  might  suggest  au  entirely 
different  plan.  In  fact,  the  report  contains  a  reference  to  a  ] 
plan  of  improvement  consisting  of  a  riprap  jetty  springing  from  Coney 
Island  and  extending  outward  towards  Sandy  Hook  entrance  so  as  to 
contract  the  entrance  to  5  miles  or  less.  The  large  inner  bays,  called 
Lower  Sandy  Hook,  and  Karitan  Itays,  are,  with  their  tributaries,  the 
combined  tidal  reservoir,  which  principally  furnishes  the  water  for  the 
maintenance  of  deep  water  over  the  bar,  and  the  observations  taken  at 
the  entrance  indicated  that  the  direction  of  greatest  ebb  velocity  and 
the  region  of  greatest  flood  was  on  the  south  side  of  the  entrance,  close 
to  Sandy  Hook.  Contraction,  it  was  suggested,  would  probably  take 
place,  therefore,  on  the  north  side.  The  project  for  deepening  Gedney's 
Channel  by  dredging,  to  comply  with  the  requirements  of  the  act  of 
July  5, 1884,  was  approved  by  the  Secretary  of  War  after  reference  to 
the  Board  of  Engineers,  who,  in  their  report  of  December  23, 1884,  rec- 
ommended the  depth  in  the  improved  channel  to  be  limited  to  28  feet, 
mean  low  water,  and  gave  an  outlined  plan  for  the  permanent  improve- 
ment of  the  bar  without  reference  to  Gedney's  Channel,  of  which  the 
estimated  cost  was  $5,000,000  to  $6,000,000.  (See  Report  of  Board  of 
Engineers,  page  783  of  current  Report  of  Chief  of  Engineers,  United 
States  Army.) 

Sealed  pro[>osa1s,  invited  by  public  advertisement  in  the  usual  way, 
were  opene<i  12  o'clock  noon,  Thursday,  January  15,  1886,  and  the  con- 
tract was  awarded  to  Mr.  Roy  Stone.  The  specifications  stated  that  no 
special  kind  of  plant  would  be  obligatory,  but  that  a  contractor,  propos- 
ing to  use  any  device  other  than  large  and  powerful  steam-dredgers  or 
pumx)s,  would  be  required  to  give  positive  evidence  that  his  special  de- 
vice was  capable  beyond  question  of  doing  the  work  expeditiously  and 
satisfactorily,  and  was  not  simply  experimental  in  its  operations  where 
practicability  was  to  be  determined  at  Government  risk  and  expense. 
It  was  early  known  that  Mr.  Stone  proposed  bidding  upon  the  work, 
and  that  his  method  coutemplateil  the  displacement  during  ebb  tide  of 
the  material  in  ffitu  by  the  action  of  forcible  water-jets,  utilizing  the 
tidal  curieuta  for  its  transiK)rtation  seaward  into  deep  water;  and  the 
following  language,  appearing  in  the  specifications,  was  prepared  with 
special  reference  to  such  a  method : 

Contractors  who  may  be  aUowed  to  use  methods  which  rely  upon  Jets  of  water  to 
displace  the  material,  and  upon  the  currents  to  transport  it  seaward,  will  receive 
liaymeut  only  after  the  full  depth  required  by  these  speciiicatious  shall  have  been  ob- 
tained uniformly  jn  the  channel  of  the  required  width  carried  entirely  across  the  ob- 
stractine  shoal.  The  application  of  this  last  method  is  liable  to  heap  up  in  one  place 
materia  I  which  has  been  displaced  in  another,  and  the  action  may,  by  reason  of  oross- 
carrentfl,  be  so  active  as  to  reduce  the  depth  of  the  channel  undergoing  improvement 
below  what  now  exists,  and  possibly  to  close  the  entrance  temporarily  to  vessels  of 
deep  draught.  The  en(;iucer  in  charge  will  reserve  the  right  to  suspend  at  any  time 
or  to  wholly  discontinue  the  use  of  such  a  device,  shonld,  in  his  judgment,  the  prog- 
ress of  deepening  the  channel  by  this  method,  after  a  fair  trial,  prove  slow,  irregular, 
and  without  promise  of  ultimate  success,  and  in  the  event  of  such  suspension  or  dis- 
ctiatinnance,  no  allowance  will  be  made  to  the  contractor  for  expenses  Incurred,  until 
he  has  succeeded  by  other  methods  in  gaining  the  required  improvement,  at  which 
time  payment  will  be  made  according  to  the  terms  of  the  contract.  Shonld  the  con* 
tractor,  however,  delay  beyond  thirty  days  in  supplying  new  plant,  or  in  making 
positive  provision  for  its  delivery  upon  the  site  within  a  reasonable  time,  his  contract 
will  be  annulled,  with  the  penalties  provided  by  the  law  governiDg  such  cases. 

As  Mr.  Stone's  method  had  never  had  any  known  application  upon  a 
sea-bar,  a  copy  of  his  proposal  is  here  inserted: 

I  propose  to  open  a  channel,  as  required  by  the  specifications  for  deepening  Ged- 
uey'a  Channel,  to  a  depth  of  28  feet  at  mean  low  water,  and  to  a  width  of  200  feet, 
fur  the  sum  of  $60,000,  payable  when  such  above  specified  channel  shall  be  completed, 
using  a  steamer  of  not  less  than  500  horse-power,  equipped  for  hydraulic  plowing. 
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I  propose  to  begin  work  within  tw»*nty  days  from  signinjj  a  contract  for  said  work, 
observing  the  requirements  of  said  specifications  as  to  shoals  arising  from  such  ex- 
cavation. I  propose  further,  if  required  by  the  United  States,  to  widen  said  channel 
to  the  extent  of  200  feot  additional,  and  of  the  same  depth,  for  SSO,000,  payable  on 
completion  of  such  additional  width  of  chann»I,  and  while  this  widening  Is  in  pro- 
cess to  keep  the  finished  channel  staked  and  lighted,  so  that  it  may  be  followed  by 
day  or  night,  and  to  maintain  its  depth  by  removing  on  notice  any* shoals  that  may 
form  in  it,  said  work  to  be  done  according  to  said  specifications. 

I  propose  also,  if  required,  to  widen  said  channel  not  exceeding  200  feet,  in  addi* 
tion  to  the  400  feet  hereinbefore  provided  for,  to  the  same  depth,  for  $500  per  foot  in 
width,  and  an  additional  200  feet  in  width,  if  required,  for  SS.'SO  per  foot  in  width, 
payable  in  each  case  upon  completion  of  the  additional  width  required,  maintaining 
and  marking  the  finished  channel  as' before ;  provided,  that  if  at  any  time  during  the 
progress  of  the  work  an  excessive  deposit  by  waves  or  currents  renders  it  impracti- 
cable to  obtain  or  maintain  to  the  full  depth  any  portion  of  such  proposed  channel 
by  diligent  use  of  the  proposed  method  of  operation,  no  penalty  shall  be  incnrred  be- 
yond the  loss  of  compensation  for  such  uncompleted  portion. 

Rot  Stome. 

The  bid  of  Mr.  Stone  was  in  reality  not  the  lowest,  but  it  was  thought 
to  be  the  most  acceptable,  because  he  proposed  to  open  a  channel  200 
feet  wide,  with  28  feet  depth,  mean  low  water,  entirely  across  the  shoal 
before  any  of  the  other  bidders  would  be  ready  to  commence,  and  be- 
cause the  press  of  the  city,  presamably  expressing  the  opinion  of  the 
mercantile  bodies  interested  in  the  shipping  of  the  port,  was  strong  in 
its  advocacy  of  the  hydraulic  method.  There  was  also  another  impor- 
tant reason  for  allowing  the  hydraulic  method  to  be  tried.  It  wsls  not 
at  all  certain  that  the  excavations  taken  from  the  channel,  by  whatever 
device  used,  would  not  be  replaced  by  material  brought  in  by  wave 
action  during  and  after  an  easterly  storm,  a  problem  not  yet  solved. 
If  dredgers  were  employed,  to  which  payments  were  made  on  measure- 
ment of  material  actually  removed,  the  Government  would,  on  the  sus- 
pension of  operations  for  any  cause,  have  incurred  an  expense  propor- 
tionate to  the  amount  of  material  removed,  whereas,  by  the  employ- 
ment of  the  hydraulic  method  the  Government  would  incur  no  expense 
unless  the  channel  were  opened  for  a  definite  width  and  depth  across 
the  shoal,  and  the  contractor  would  be  held  responsible,  besides,  for 
any  shoalings  which  the  application  of  his  method  might  occasion  in  the 
channel.  For  the  foregoing  reasons  the  contract  was  awarded  to  Mr. 
Stone,  by  the  terms  of  which  the  contractor  agreed  to  op^n  a  channel 
entirely  across  the  shoal  at  the  western  end  of  Gedney's  Channel,  480 
feet  wide  and  28  feet  deep,  mean  low  water;  but  it  was  expressly  stipu- 
lated that  if  he  failed  to  complete  his  contract  by  June  1, 1885,  it  would 
be  annulled,  and  that  no  compensation  would  be  paid  to  him  for  money 
or  labor  expended  by  him,  in  addition  to  what  might  have  already  been 
paid  to  him  in  accordance  with  the  terms  of  the  contract.  The  contract 
was  dated  February  7, 1885.  On  the  24th  day  of  March  the  contractor 
began  with  his  hydraulic  plows,  and  continued  at  work,  with  many  in- 
terruptions, due  to  imperfections  in  his  plant  and  its  appliances,  till 
26th  of  April,  at  which  time  the  i)low8  were  discarded  by  the  contractor 
and  an  induction  pipe  substituted.  It  appeared  from  frequent  sound- 
ings, taken  as  the  work  progressed,  that  the  material  loosened  by  the 
plows  and  carried  forward  by  the  ebb  currents  was  all  brought  back  by 
the  flood  currents  to  nullify  the  contractor's  operations  for  deepening 
the  channel.  By  the  use  of  the  induction  tube  the  contractor  hoped^ 
by  absolutely  raising  the  material  through  the  tube,  inclined  to  an 
angle  of  45  degrees  to  near  the  water-surface,  to  put  it  in  a  condition 
for  more  effective  transportation  by  the  currents.  It  is  believed  that 
but  little  of  the  shingle  was  carried  through  the  tube,  and  that  the  dis- 
coloration of  the  water  noticed  in  the  wake  of  the  vessel  came  chiefly 
fh)m  the  sand  stirred  by  the  induction.    This  modification  of  the  plant 
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was  not  more  saccessful  in  its  application  than  the  hydraulic  plow,  and 
the  contractor^  iinding  it  impossible  to  deepen  the  bar,  notwithstanding 
the  favorable  conditions  under  Vhich  his  devices  were  used,  th^ew  up 
his  contract  on  the  14th  of  May  and  withdrew  from  the  work.  A  de- 
tailed description  of  the  plant  used  by  the  contractor,  prepared  by  Mr. 
A.  Doerfliup;er,  assistant  engineer  in  charge,  is  given  herewith: 

The  Bteamer  Osceola,  to  which  was  attached  the  device  known  as  the  marine  plow, 
is  a  propeller,  120  feet  in  length,  28  feet  beam,  11  feet  draaght,  and  600  horse-power. 
She  was  origiually  huilt  for  towing  purposes,  and  was  chartered  and  fitted  out  by  the 
contractor  especially  for  the  work  of  deepeoins  Gedney's  Channel.  In  the  engine- 
room,  forward  of  her  own  engines,  were  four  Worthington  dnplex  pumps,  each  fitted 
with  an  18^-inch  steam-cyUuder,  and  a  14-inch  diameter  water-cylinder  with  10-inch 
stroke,  and  a  capacity  of  1,250  gallons  per  minnte  each.  Connected  to  these  ppmps, 
on  each  side  of  the  boat,  by  a  universal  joint,  was  a  discharge-tube  10  inches  in  diam- 
eter, each  tube  receiving  the  discbarge  of  two  pumps.  These  tubes  were  54  feet  long, 
and  had  an  inclination  from  forward  to  aft  of  about  45  degrees  while  at  work,  ami 
could  be  raised  or  lowered  at  will  by  a  hoisting  engine  located  on  the  stern  of  the 
boat.  Each  of  the  discharge-tubes  terminated  at  the  lower  end  in  two  2-inch  noz- 
zles which  threw  jets  of  water  forward  and  upward,  diverging  from  each  other  at  an 
angle  of  about  45  degrees.  The  water  pressure  at  the  nozzles  was  said  by  the  con- 
tractor to  be  150  pounds  per  square  inch.  When  the  tubes  wore  lowered  and  the  boat 
moved  forward  the  water-jets  would  cut  furrows  into  the  bottom,  and  throw  a  portion 
of  the  material  displaced  up  into  the  overlying  stratum  of  water,  thence  to  be  carried 
seaward  by  the  current.  The  plowing  operations  were  conducted  only  during  the 
ebb  tide.  The  induction-tube,  used  after  the  plows  were  abandoned,  consisted  of  an 
iron  pipe  30  inches  in  diameter  and  40  feet  in  len^h,  open  at  both  ends.  It  was  fast- 
ened to  the  starboard  side  of  the  boat,  nearly  aniidship,  by  ropes  passing  over  pulleys 
in  an  A  frame.  The  other  end  was  bell-mouthed  and  5  feet  wide,  and  could  be  raised 
and  lowered  by  the  hoisting  engine  on  the  stem  of  the  boat.  A  number  of  curved 
wrought-iron  springs  were  attached  to  the  bell-mouthed  extremity,  so  that  when  low- 
ered to  the  bottom  any  obstruction  might  be  passed  over  without  injury  to  the  tube, 
fiuuning  longitudinally  alop^  the  outsider  of  the  larger  tube,  and  securely  fastened 
to  it,  were  two  iron  injection-pipes  6  inches  in  diameter.  Their  extremities  were  of 
copper,  and  had  an  upward  curvature  and  taper  to  a  2-inch  nozzle,  which  entered  the 
larger  pipe  ou  opposite  sides,  the  point  of  entrance  being  7  feet  from  the  lower  e  nd 
or  bell-month.  Through  these  pipes  streams  of  water  were  injected,  which  met  in 
the  axis  of  the  large  tube  7-^  feet  from  the  point  of  entry  upwards.  The  water  thus 
injected,  at  the  rate  of  1,250  gallons  a  minute  for  each  pipe,  ascended  through  the 
large  tube  and  induced  an  upward  current,  causing  the  water  in  contact  with  the 
bottom,  as  well  as  the  loose  surface  sand,  to  rise  in  the  tube,  from  the  upper  end  of 
which  it  emerged  about  6  inches  below  the  water-surface. 

Two  of  the  Worthington  pumps,  before  mentioned,  were  used  to  induce  the  upward 
current.  A  flexible  ho«e  connected  each  of  the  injection-pipes  with  the  discbarge 
from  the  pumps.  A  third  pump  was  used  to  direct  a  stream  of  water  through  an 
ordiuary  no^e  directly  against  the  bottom,  so  as  to  loosen  the  material  for  ready 
passage  int  >  the  induction-tube.  The  nozzle  of  this  hose  was  attached  to  the  bottom 
of  the  indr  -tion-tube,  with  which  it  was  raised  and  lowered. 

'So  pa>  ments  were  made  to  the  contractor  by  the  Government. 
On  th3  21st  of  May  the  work  wa«  readvertised,  and  the  proposals 
were  oi^  med  at  12  o'clock  noon,  June  23.    Mr.  Roy  Stone  was  the  lowest 
biddei    ')ut  up  to  the  close  of  the  fiscal  year  no  award  was  made. 
Th        ount  expended  daring  the  fiscal  year  ending  June  30, 1885,  for 
.    survej. ,     igiueering,  and  iusi)ection  was  $13,480.65. 
ti       The  least  depth  on  the  bar  is  24  feet  mean  low  water,  approximately, 
^^Hud  does  not  materially  differ  from  that  in  the  main  channel  over  the 
llats  in  the  inside,  west  of  Flynn's  Knoll. 

The  dejith  at  both  places  should  be  increased  to  28  feet  mean  low 
water,  so  as  to  enable  the  largest  modern  steamers  and  vessels  which 
visit  the  port  to  come  to  an  anchorage  in  the  upper  bay  or  to  pass  out 
to  sea  without  regard  to  tides.  The  most  expedient  way  of  deepening 
the  water  on  the  bar — not  exclusively  in  Gedney 's  Channel — ^is  to  contract 
the  entrance  by  a  stone  construction  starting  from  the  north  shore.  The 
attainment  of  such  a  result  can  only  be  reached  by  a  large  exi>enditure 
of  money,  but  the  extent  of  the  coast  and  foreign  commerce  of  New  York 
49  E 
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Gity,  which  is  equaled  by  few  foreign  ports,  and  the  great  wealth  and 
diversified  interests  concentrated  there,  all  justify  the  appropriation  of 
a  large  sum  at  one  time  for  the  construction  of  i)ermanent  works  of 
improvement  at  the  entrance  to  this  magnificent  harbor,  not  only  lor  the 
maintenance  of  the  existing  depth  on  the  bar,  despite  imprudent  dump- 
ings of  city  refuse  matter,  about  which  so  much  has  been  written,  bnt 
for  the  deepening  of  the  channel  through  the  bar  to  stimulate  trade,  and 
to  increase  the  wealth  of  the  city,  and  to  enlarge  the  compass  of  all  ite 
manufacturing  interests. 

By  the  act  of  July  5, 1884,  Congress  has  expressed,  practically,  the 
opinion  that  the  depth  of  24  feet  mean  low  water  on  the  bar  is  not  saf- 
ficient  to  meet  the  requirements  of  the  shipping  of  the  harbor,  and  it  is 
certain  that  the  single  appropriation  of  $200,000  of  last  session  will  not 
maintain  permanently  nor  possibly  even  for  the  shortest  period  a 
greater  depth.  If  dredging,  at  best  only  a  temporary  expedient,  is  to 
constitute  the  adopted  method  of  improvement,  granting  it  can  be  satis- 
factorily executed,  it  is  pxpbable  that  an  appropriation  must  be  made 
annually  to  keep  open  the  improved  channel.  The  preferable  plan  is 
to  appropriate  a  large  sum,  say  $2,000,000,  at  one  time  for  the  immedi- 
ate commencement  of  the  permanent  improvements  before  referred  to, 
which,  on  completion,  will  afibrd,  without  other  human  agency,  unless 
experience  elsewhere  is  misleading,  all  the  water  which  any  possible 
ocean -carrier  may  require.  The  entrance  to  New  York  Harbor  seems 
peculiarly  adapted  for  such  improvements,  and  their  construction  is 
recommmended.  To  remove  the  obstructions  existing  in  the  main 
channel  on  the  inside,  west  of  Flynn's  Knoll,  the  recommendation  con- 
tained in  my  report  dated  December  6,  1884,  for  the  appropriation 
of  $770,000  is  repeated.  No  recommendation  is  made  for  Gedney's 
Channel  exclusively.  The  expediency  of  endeavoring  to  improve  that 
channel  by  the  expenditure  of  small  sums  of  money  can  only  be  deter- 
mined after  the  results  are  known  which  will  follow  the  expenditure  of 
the  existing  appropriation. 

An  appropriation  of  $2,500,000  is  recommended,  and,  if  appropriated, 
will  be  applied  towards  the  opening  by  dredging  of  a  channel,  through 
tjie  shoal  in  the  main  channel  west  of  Flynn's  Knoll,  2  miles  long,  1,000 
feet  wide,  and  28  feet  deep,  mean  low  water,  and  toward  the  commence- 
ment of  the  permanent  works  of  improvement  for  deepening  the  water 
on  the  outer  bar,  outlined  by  the  Board  of  Engineers  for  river  and  har- 
bor improvements  in  their  report  dated  December  23,  1884. 

It  is  recommended  that  the  title  of  the  appropriation  for  the  improve- 
ment herein  recommended  shall  read,  "  For  the  improvement  of  the  bar 
and  lower  bay  at  the  entrance  to  New  York  Harbor.'' 

This  work  is  ia  the  collection  district  of  New  York.  Nearest  light-house,  Sandj 
Hook  Light.  The  nearest  fort  is  fort  at  Sandy  Hook.  Amount  of  revenue  colleoteil 
at  the  port  of  New  York  during  the  year  ending  June  30,  1685,  was  9126,183;^3.57. 

Money  statement. 

Amount  appropriated  by  act  approved  July  5,  1884 .\ . .  $200, 000  OO 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1884 $13,480  65 

July  1,  1885,  outstanding  liabilities 50  00 

13,530  65 


July  1,  1885,  amount  available 186,469  :G 

'  Amount  (estimated)  required  for  completion  of  existing  project 6, 000, 000  HO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1887 2,500,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMBOBRCIAL  STATISTICS. 

The  following  is  a  copy  of  letter  received  from  the  collector  of  customs,  port  of 
Kew  Torky  furnishing  statistics  with  reference  to  the  commerce  of  the  harbor : 

CusTOM-HousK,  Nkw  Tork  City, 

Colleotor^a  Offlce,  Juljf  25,  1885. 
Sir  :  As  requested  in  your  favor  of  the  3d  instant,  it  gives  me  pleasure  to  furnish 
the  statistical  information  you  desire  for  the  fiscal  year  ending  June  30,  1885 : 

Total  receipts  from  all  sources $126,183,873  57 

Value  of  imports 380,075,748  00 

Value  of  imports  for  interior  ports 16,833,562  00 

Value  of  imports  in  transit 16,042,183  00 

Value  of  domestic  exports 334,729,775  00 

Value  of  foreign  exports 9,796,.534  00 

Value  of  merchandise  in  bond  June  30 21,485,083  00 

Value  of  specie  (imports) 6,314,264  00 

Value  of  specie  (exports) i 14,656,718  00 

Tonnftse. 

Foreign  vessels  entered,  4,130 4,729,283 

Foreign  vessels  cleared,  4,031 4,670,360 

American  vessels  from  foreign  ports,  1,691 930,444 

American  vessels  for  foreign  ports,  1,273 770,105 

Coastwise  vessels  entered,  1,913 1,761,348 

Coastwise  vessels  cleared,  3,076 2,280,063 

Very  respectfully, 

E.  S.  Heddkn, 

Collector. 
Bvt.  Lieut.  Col.  G.  L.  Gillespie, 

U.  8.  Engineer  Offiee. 


DEEPENING  GEDNEY'S  CHANNEL  THROUGH 

YOHK. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  December  26, 1884. 
Sir  :  The  river  and  harbor  act  of  July  5, 1884,  contains  the  following  r 
Deepening  Gedney's  Channel  throngli  Sandy  Hook  Bar,  New  York $200,000 

With  the  view  to  preparing  a  project  for  its  application  a  survey 
was  deemed  necessary,  and  the  result  is  shown  in  the  accompanying 
report  and  map  submitted  by  Maj.  G.  L.  Gillespie,  Corps  of  Engineers. 

This  project  was  sent  to  the  Board  of  Engineers  for  Fortifications 
and  for  Biver  and  Harbor  Improvements,  who  remark  in  regard  to  it  as 
follows: 

While  not  expecting  lar^e  results  from  dredging  here,  yet,  as  the  appropriation  is 
specifically  confined  to  this  channel,  the  Board  recommend  that  an  attempt  be  made 
to  secure  a  channel  there  28  feet  deep  and  of  such  width  as  the  appropriation  will 
pay  foi^  by  one  of  the  numerous  methods  of  dredging. 

If  before  ihe  whole  appropriation  were  expended  experience  should  show  that  the 
dredged  channel  rapidly  filled  up,  the  work  might  be  stopped  by  the  Secretary  of 
War,  the  contractor  being  properly  remunerated. 

It  will  be  seen  that  the  Board  approves  Major  Gillespie's  project,  and 
its  views  in  the  matter  are  concurred  in  by  me.  As  this  is  a  new  work, 
the  project  is  respectfully  recommended  for  approval. 

In  connection  with  this  subject  the  Board  of  Engineers  has  discussed 
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and  proposed  a  project  for  the  permanent  improvement  of  the  entrance 
to  the  harbor  of  New  York,  which  will  be  submitted  in  another  com- 
munication at  an  early  day. 

Very  respectifully,  your  obedient  servant, 

John  G.  Parkb, 
Acting  Chief  of  Engineers. 
Hon.  Robert  T.  Lincoln, 

Secretary  of  War, 
Approved. 

EoBERT  T.  Lincoln, 

Secretary  of  War. 
War  Department,  December  27,  1884. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D,  0.,  January  8,  1885. 
Sir  :  Referring  to  my  communication  of  the  26th  ultimo,  submitting 
report  and  map  of  the  recent  survey  made  by  Maj.  Q-.  L.  Gillespie,  Corps 
of  Engineers,  in  connection  with  the  work  for  "  deepening  Gedney's 
Channel  through  Sandy  Hook  Bar,  New  York,''  under  the  appropriation 
of  $200,000  provided  therefor  by  the  river  and  harbor  act  of  July  5, 
1884,  and  to  the  fact  stated  therein  that  the  Board  of  Engineers  for 
Fortifications  and  for  River  and  Harbor  Improvements,  in  considering 
Major  Gillespie's  project,  had  discussed  and  proposed  a  plan  for  perma- 
nent improvement  of  the  entrance  to  New  York  Harbor,  I  have  now  the 
honor  to  submit  a  copy  of  Major  Gillespie's  report  and  of  the  report  of 
the  Board  of  Engineers  to  whom  it  was  referred,  and  to  commend  the 
same  to  careful  consideration,  with  the  remark  that  the  length  and 
height  of  the  jetties  may  be  more  exactly  determined  during  the  actaal 
construction  by  observation  of  the  effects  produced. 

In  view  of  the  great  importance  of  the  subject,  and  its  bearing  upon 
the  interests  of  navigation  and  commerce,  not  only  with  reference  to 
the  city  of  New  York,  but  to  the  whole  country,  I  venture  to  suggest 
that  the  reports  may  prove  of  value  to  the  Committee  on  Eivers  and 
Harbors,  and  accordingly  beg  to  recommend  that  they  be  transmitted 
to  the  Speaker  of  the  House  of  Representatives  for  the  information  of 
that  committee. 
A  copy  of  my  communication  of  the  26th  ultimo  is  also  herewith. 
Very  respectfully,  your  obedient  servant, 

John  Newton, 
Chief  of  Engineers^  Brig,  and  Bvt.  Maj.  Oen 
Hon.  Robert  T.  Lincoln, 

Secretary  of  War. 


project  of  major  a.  L.  aiLLESPIE,  corps  of  ENaiNEERS. 

United  States  Engineer  Office, 

New  Torkj  December  6, 1884. 
General  :  I  have  the  honor  to  transmit  by  to-day  s  mail  a  tracing 
of  the  chart  of  the  survey  of  part  of  the  lower  bay,  New  York  Harbor, 
made  in  compliance  with  the  recommendation  of  the  Board  of  Engineers, 
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l^ew  York  City,  July  28, 1884,  and  to  submit  a  project  for  the  deepeniag 
of  Geduey's  Channel,  for  which  an  appropriation  was  made,  act  July  5, 
1884. 

The  sur\  ey  was  commenced  August  21,  and  the  hydrography  was 
completed  the  first  week  in  November. 

Limited  observations  for  determining  directions  and  velocities  of  the 
currents  near  the  site  of  the  proposed  improvement  were  completed  on 
the  24th  of  November. 

Borings  by  a  submarine  diver  were  also  made  at  different  points  of 
the  bay,  and  material  from  the  bottom  taken  to  a  depth  of  3  feet  below 
the  bed,  and  so  arranged  in  boxes  that  its  character  at  the' varying 
depths  can  be  readily  inspected. 

Without  entering  into  a  detailed  description  of  the  survey  it  may  be 
said  in  the  beginning  that  no  decline  in  any  of  the  channels  has  taken 
place  lately  ;  in  fact,  it  is  believed  that  the  several  entrances  are  uni- 
formly better  than  eve<*before.  The  depth  on  the  bar  in  Gedney's  Chan- 
nel is  in  general  24  feet,  mean  low  water,  with  scattering  lumps  where 
the  depths  are  a  tew  tenths  less. 

This  depth  has  been  maintained  with  small  oscillations  both  ways  for 
a  long  period  of  time,  and  represents,  with  a  near  approximation  to  ac- 
curacy, the  resultant  action  of  the  scour  over  the  bar. 

In  1778  there  was  apparently  but  one  entrance,  which  was  close  to 
the  Hook  and  almost  due  east  and  west,  with  a  least  depth  of  21  feet, 
mean  low  water,  and  a  least  width  of  2,500  feet. 

The  first  chart  made  by  the  Coast  Survey,  in  1835,  shows  least  water 
in  Gedney's  Channel  23  feet,  and  in  South  Channel  21  feet.  The  ex- 
tended survey  by  the  same  department  in  1855  developed  a  slight  in- 
crease in  depth  in  all  the  channels,  with  a  partial  contraction  of  width, 
and  a  tendency  of  all  to  move  northward. 

Several  limited  surveys  were  made  subsequently,  notably  one  in  1881, 
and  one  in  1883,  all  of  which  indicate  a  very  slight  increase  in  depth 
on  the  bar.  The  last  chart  published  by  the  Coast  Survey  in  1884, 
giving  the  results  of  surveys  in  1883,  represents  the  24-foot  curve  north 
and  south  of  the  bar  in  Gedney's  Channel,  as  separated  over  a  distance 
of  one-quarter  of  a  mile,  with  intervening  soundings  of  23  feet  in  small 
areas. 

The  sailing  directions  call  for  only  23  feet  mean  low  water. 

The  survey  just  completed  does  not  very  appreciably  vary  of  its  re- 
sults from  that  of  1883,  and  shows  no  decline  of  the  channel. 

It  is  to  be  remarked  that  the  Coney  Island  Channel  has  extended 
westward  and  deepened  since  the  survey  of  1881,  and  that  the  South 
Channel  has  also  improved-:-24  feet  mean  low  water  can  be  carried 
through  in  a  tortuous  channel-way. 

The  change  in  the  character  and  draught  of  the  vessels  using  the 
harbor  during  the  past  thirty  years,  particularly  in  the  last  ten  years, 
has  had  its  influence,  no  doubt,  in  slightly  increasing  the  depth  from  21 
feet  to  24  feet  on  the  bar,  to  which  we  may  add  possibly,  also,  the  north- 
ward advance  of  Sandy  Hook. 

The  earliest  mention  we  have  of  the  high-water  tine  on  the  north 
shore  of  the  Hook  is  contained  in  the  deed  of  transfer  to  the  United 
States  of  the  4  acres  on  the  northern  end,  containing  the  site  of  the 
main  light-house,  which  was  established  in  1752. 

The  southern  boundary  line  of  the  lot  was  then  stated  to  be  18  chains 
south  of  the  high- water  mark,  north  shore.  By  1779  it  seems  to  have 
advanced  northward  and  westward  one-fourth  of  a  mile,  with  a  tend- 
ency to  an  overlapping  hook  to  the  southward.    By  1835  the  northern 
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part  had  advanced  another  1,800  feet  with  a  great  increase  of  width, 
characterized  foy  a  regular  outline  of  east  and  west  shore-lines,  and  an 
eiitire  obliteration  of  the  western  Hook.  It  had  at  that  time  practically 
the  same  northern  limit  as  exists  to-day.  By  1844  the  northeni  crown 
had  advanced  to  the  northeast  several  hundred  feet,  then  receded  in 
1856  to  the  southwest,  and  then  began  a  progressive  movement  north- 
ward till  it  reached  its  maximum  limit,  in  1868,  north  by  west  of  light- 
house 5,400  feet,  approximately. 

Since  1868  it  has  progressively  receded  until  it  has  again  nearly 
reached  the  position  of  1835,  with  an  added  western  extension  or  hook 
of  1,200  feet. 

The  observations  made  during  the  advance  of  the  Hook  indicate  that 
opposing  shoals  immediately  to  the  northward  were  not  destroyed,  but 
only  reduced  in  dimensions,  and  the  channels  embraced  only  reduced 
in  width. 

The  depths  in  the  channels  suffered  but  little  change,  inclining,  how- 
ever, to  an  increase. 

The  recession  of  the  Hook  produced  no  appreciable  changes  in  the 
depth  of  the  channels  near  the  Hook. 

The  borings  just  made  by  a  diver  show  that  the  obstructing  shoal  in 
Gedney's  Channel  is  composed  of  gravel,  coarse  gray  sand,  and  shells 
for  a  depth  of  2  feet  or  more,  well  compacted,  underneath  which  lies 
coarse  sand,  the  larger  shingle  of  the  size  of  a  pigeon  egg  being  on  the 
crest  of  the  bar,  and  the  underlying  sand  similar  to  that  of  the  adja- 
cent beach  and  shoals. 

On  the  shoal  immediately  south  of  Oedney's  Channel  the  surface  ma- 
terial is  a  coarse  grade  of  round  sand,  scarcely  large  enough  to  be  called 
gravel,  though  gravel  appears  over  small  areas,  intermingled  with  a 
black  mud  with  a  mixture  of  decomposed  animal  matter,  probably,  as 
the  area  near  black  buoy  No.  3  is  covered  everywhere  with  masses  of 
large  mussels  8  to  10  inches  in  depth. 

A  boring  was  taken  one-half  mile  southeast  of  the  buoy,  and  evidences 
of  mussels  were  also  noticed. 

The  careful  examinations  of  this  shoal  revealed  the  presence  of  a  pile 
of  broken  stone,  160  feet  long  and  from  10  to  30  feet  wide,  lying  in  a 
direction  almost  parallel  with  the  channel. 

Its  western  end  is  near  black  buoy  No.  3,  and  400  feet,  approximately, 
from  the  south  edge  of  the  channel.  It  is  covored  with  a  thick  mass  of 
live  mussels.  No  fragments  of  timber  were  found  near  it;  if  any  ever 
existed  it  was  destroyed  by  sea  insects. 

The  stone  was  probably  dumped  there  many  years  ago. 

On  the  north  side  of  the  channel  the  material  composing  the  shoal  is 
of  clean,  sharp,  quartzose  sand,  rather  coarse  and  angular,  and  entirely 
different  from  that  on  the  south  side. 

There  is  a  stratum  of  very  coarse  sand  below  the  surface,  which  is  a 
continuation,  doubtless,  of  the  shingle  stratum  observed  in  the  channel. 

At  the  head  of  Gedney's  Channel,  in  the  area  forming  the  union  of 
Main,  South,  and  Gedney's  Channels,  and  measuring  one-half  square 
mile  nearly,  the  material  is  a  coarse  red  sand,  quite  unstable  in  its  char- 
acter; a  slight  pressure  even  of  the  hand  upon  the  bed  causing  a  pene- 
tration of  6  or  more  inches. 

The  shoal  patches  from  near  the  center  of  the  swash  channel  outward 
have  a  like  comi)osition,  but  are  more  compact.  This  sand  is  similar  to 
that  of  which  Eomer  Shoal  is  composed. 

The  shoal  which  projects  eastward  into  the  main  channel  on  the  west 
side  of  Flynn's  Knoll  is  of  a  fine  grade  of  gray  sand,  mixed  with  a 


Digitized  by 


Google 


APPENDIX   F — ^REPORT   OP   LIEUT.-COL.    GILLESPIE.  777 

large  proportion  of  black  clay,  giving  the  mass  the  appearance  of  black 
lond.  The  shingle  which  is  sometimes  noticed  heaped  upon  the  beach 
on  the  east  side  of  Sandy  Hook  and  on  the  sooth  shore  of  Baritan  Bay 
is  usually  about  the  size  of  the  pebbles  forming  the  crest  of  the  Ged- 
ney's  Channel  Bar. 

Current  stations  were  occupied  at  west  end  of  Gedney's  Channel, 
junction  of  main  and  swash  channels,  main  channel  west  of  Flynn's 
Knoll,  swash  channel  south  of  Bomer  beacon,  north  end  of  False  Hook 
Channel,  and  in  bay  west  side  of  Sandy  Hook. 

The  float  was  a  cylinder  of  wood,  3  inches  in  diameter,  weighted  so 
as  to  maintain  its  lower  end  near  the  bed. 

The  results  will  be  shown  upon  a  separate  chart  which  will  be  for- 
warded later  on. 

The  maximum  velocity  observed  for  the  ebb  in  Gedney's  Channel 
was  1}  and  for  flood  1.33  statute  miles  per  hour.  The  set  of  both  maxi- 
mum ebb  and  flood  is  almost  directly  along  the  axis  of  the  channel. 

PEOJBOT  FOE  IMPROVEMENT. 

The  act  of  July  5,  1884,  makes  a  specific  appropriation  for  the  deep- 
ening of  Gedney's  Channel,  and  this  project  is  therefore  limited  to  that 
>channel. 

The  methods  usually  adopted  for  deepening  a  channel  are  by  con- 
traction or  by  removal  of  material  by  steanl  dredgers. 

The  distance  from  Sandy  Hook  to  Coney  Island  on  the  shortest  line 
is  7  statute  miles;  the  observations  of  fifty  years  show  that  the  out- 
ward scour  through  this  opening  is  just  able  to  maintain,  with  slight 
variation,  a  least  depth  on  the  bar  of  21  to  23^  feet  low  stage. 

A  contraction  of  2  miles  by  a  construction  springing  from  Coney 
Isand,  and  rising  to  half-tide  over  the  wide  shoal  on  that  side,  would 
inci-ease  the  ebb  flow  over  the  channels  to  the  southward  by  training  the 
ebb  from  the  ^'arrows,  and  would  give  the  same  velocity  of  currents 
at  the  entrance  as  before,  provided  the  average  depth  of  the  crosssec- 
tion  was  made  27  feet. 

In  this  estimate  the  average  velocity  of  the  current  is  taken  at  1 
mile  per  hour,  and  the  duration  of  the  flow  six  hours,  and  the  present 
average  depth  of  water  20  feet. 

This  contraction  of  the  outer  opening  to  the  sea  would  doubtless  re- 
quire the  strengthening  of  Sandy  Hook  by  a  crown  of  ripr«p  extending 
from  the  western  to  the  eastern  shore,  supplemented  by  jetties  north- 
ward and  anchored  in  deep  water. 

Such  works  of  improvement  should  be  solidly  made,  to  resist  the  ac- 
tion of  the  sea,  and  would  cost  a  sum  much  beyond  the  present  appro- 
priation. 

Before  considering  such  a  project  it  would  be  well  to  try  the  experi- 
ment of  deepening  the  channel  across  the  bar  by  dredging,  which  has 
be€iP  so  successful,  by  report,  at  the  mouth  of  the  Tyne,  and  at  other 
ports  in  England,  where  the  dredged  channels  have  been  in  the  open 
sea,  and  when  improved  have  been  self-maintaining. 

If  the  experiment  fails  here,  then  the  composition  and  nature  of  all 
the  shoals  should  be  accurately  determined  by  deep  borings  ;  the  action 
of  thecurrents  definitely  learned,  and  the  method  by  contraction  studied. 

The  project  which  I  submit  for  present  consideration,  then,  is  to  open 
a  channel  through  the  shingle  shoal  lying  across  the  western  entrance 
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to  Gedney's  Channel,  between  the  30-foot  curves,  low  stage,  by  dredg- 
ing J  by  any  other  method  providing  for  the  raising  of  the  obstructing 
materiel  and  carrying  it  elsewhere  to  an  assigned  place  of  deposit,  or 
by  any  well  developed  plan  of  removal  by  artificial  currents. 

The  proposed  cut  will  extend  along  the  axisis  of  the  channel  for  au  ap- 
proximate distance  of  4,000  feet,  will  be  1,000  feet  wide,  and  will  carry 
30  feet  at  mean  low  stage. 

The  maximum  depth  of  cutting  will  be  6^  feet,  and  the  amount  of 
material  required  to  be  removed  will  be  700,000  cubic  yards,  measured 
in  place. 

The  tonnage  of  the  largest  vessels  using  the  port  in  1830  was  600 
tons,  draught  18  feet,  increased  in  1860  to  3,000  tons,  draught  21-24  feet, 
and  in  1884  to  8,000  tons,  draught  26  feet  and  over. 

The  commercial  importance  of  the  city  of  New  York  demands,  it 
seems  to  me,  that  the  depth  on  the  bar  at  low  tide  should  be  greater 
than  the  loaded  draught  of  the  largest  vessel  coming  to  the  port,  so 
that  a  crossing  may  be  made  at  all  times  without  regard  to  tides. 

The  latest  construction  is  the  Umbria,  of  the  Cunard  Line.  It  has  a 
length  of  520  feet,  and  57  feet  beam  (40  feet  hold),  and  light  draught, 
25.9  feet;  loaded,  28  feet. 

There  are  four  or  five  other  vessels  belonging  to  this  and  other  steam- 
ship companies  of  nearly  equal  dimensions. 

The  Great  Eastern,  which  came  here  in  1863,  had  a  tonnage  of  18,000 
tons,  and  drew  27  feet  without  cargo.  She  is  an  exceptional  vessel,  and 
no  vessel  of  her  type  will  probably  be  built  again. 

1  do  not  know  that  the  cut,  once  opened,  will  be  self-maintaining,  but 
the  present  appropriation  being  small  it  is  well  enough  to  experiment 
with  it,  and  if  the  experiment  is  moderately  successful  the  use  of  large 
sums  for  contraction  by  stone  structures  may  be  avoided,  and  the  an- 
nual appropriation  for  maintenance  may  be  placed  at  comparatively  low 
figures. 

There  is  a  shoal  in  the  main  channel  west  of  Flynu's  Knoll,  2  miles, 
(approximately)  wide,  with  only  25  to  25^  feet  depth,  mean  low  water. 
To  deepen  the  channel  there  to  30  feet  mean  low  water  will  require  an 
improvement  similar  to  that  in  Gedney's  Channel ;  but  as  it  is  inside  of 
the  bar.  and  there  is  a  safe  and  deep  anchorage  for  vessels  near  the 
Hook,  tne  improvement  is  not  so  urgent  as  in  the  latter  channel ;  still 
there  are  other  considerations  which  make  it  highly  important  that 
this  shoal  should  be  removed  simultaneously  with  the  improvement  on 
the  bar. 

cost  of  improvkment. 

1.  Gedney's  Channell  : 

ChauDel  1,000  feet  wide,  30  feet  mean  low  water,  700,000  cubic  yards,  at 

50  cents f3JiO,000 

\         Channel  1,000  feet  wide,  28  feet  mean  low  water,  385,000  cnbio  yards,  at 

50ceut« 192,500 

Channel  1,500  feet  wide,  27  feet  mean  low  water,  367,000  oabic  yards,  at 

50  cents 183;5O0 

Channel  1,000  feet  wide,  27  feet  mean  low  water,  200,000  cnbic  yards,  at 

50cents 100,COO 

Channel  800  feet  wide,  27  feet  mean  low  water.  146,000  cnbic  yards,  at 

50  cents 73,000 

The  least  width  of  the  existing  channel  between  the  24-foot  curves, 
north  and  south,  is  1,300  feet,  approximately. 
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a.  Main  Channel,  west  of  Fltnn's  Knoll  : 

Channel  1,000  feet  wide,  30  feet  mean  low  water,  1,550,000  cnbic  yards, 

at  40  cents , $620,000 

Channel  1,000  feet  wide,  38  feet  mean  low  water,  794,000  cubic  yards,  at 

40  cents 317,600 

Channel  1,500  feet  wide,  27  feet  mean  low  water,  738,000  cable  yards,  at 

40  cents 295,200 

Channel  1,000  feet  wide,  27  feet  mean  low  water,  467,000  cnbic  yards,  at 

40  cents 186,800 

Channel  800  feet  wide,  27  feet  mean  low  water,  373,000  cubic  yards,  at 

40  cents 149,200 

The  least  width  of  the  existing  channel  between  24-foot  curves,  east 
and  west,  is  2,200  feet,  approximately. 

RECAPITULATION. 

Improving  Oedney^s  Channel  for  30  feet,  mean  low  water $350, 000 

Improving  main  channel  for  30  feet,  mean  low  water 620, 000 

Total 970,000 

No  allowance  has  been  made  in  the  above  computations  for  irregu- 
larities in  catting,  or  for  increase  in  bulk  should  the  material  be  meas- 
ured in  scows.  This  increase  would  amount  probably  to  30  per  cent, 
for  the  28  and  30  feet  depths,  and  to  about  50  per  cent,  for  the  27  feet 
depths. 

The  least  width  for  ^  conveniently  navigable  channel,  where  cross-cur 
rents  exist,  for  the  largest  class  of  vessels,  is  800  to  1,000  feet. 

I  recommend  that  the  available  funds  be  applied  toward  the  opening 
of  the  30  foot  channel,  by  dredging,  for  a  width  dependent  upon  the 
cost  of  removal  of  material,  and  the  work  be  done  by  contract  after 
soliciting  sealed  proposals  by  public  advertisement  in  the  usual  way. 

I  also  recommend  that  Congress  be  asked  to  make  an  additional  ap- 
propriation of  $770,000  this  session  to  complete  the  improvement  pro- 
posed both  for  Gtedney's  Channel  and  for  the  main  channel  on  the  in- 
side, or  for  application  toward  the  commencement  of  permanent  works 
of  construction,  if  such  works  be  found  necessary. 

It  is  my  belief  that  if  before  any  work  is  done  a  sufficient  time  be 
given  to  the  contractors  to  prepare  an  extensive  plant,  saitable  for  mak- 
ing the  improvement  rapidly,  the  money  appropriated  will  be  most  ju- 
diciously and  advantageously  expended,  and  that  it  may  reasonably  be 
expected  that  the  channel  will,  after  the  proposed  improvement  has 
been  effected,  be  self  sustaining  for  many  years. 

Two  papers,  marked  A  and  B,  respectively,  referring  to  the  commerce 
of  the  port  of  New  York,  accompany  this  report. 
Very  respectfully,  your  obedient  servant, 

G.   L.  OiLLESPIB, 

Major  of  Engineers^ 
Bvt.  Lieut.  Col.^  U.  S.  A. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 

[First  indoraement.] 

Office  Chief  of  Engineers, 

United  States  Army, 

December  10,  1884. 
Respectfully  referred  to  Col.  J.  C.  Duane,  Corps  of  Engineers,  Presi- 
dent Board  of  Engineers  for  Fortifications  and  for  Elver  and  Harbor 
Improvements,  for  the  information  of  the  Board,  and  report  with  re- 
commendations. 
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The  previoas  papers  are  herewith. 

The  Board  is  requested  to  give  the  matter  immediate  attention,  as  the 
earliest  possible  report'consistent  with  the  importance  of  the  saDject  is 
reqaired. 

Should  it  be  deemed  necessary,  the  Board  is  authorized  to  call  upon 
Major  Gillespie  for  any  additional  information  that  may  be  required, 
and  he  will  be  instructed  accordingly. 
To  be  returned. 
By  command  of  Brigadier-General  Newton. 

John  G.  Pabkb, 
Colonel  of  Engineers^ 
Bvt  Maj.  Oen.j  U.  8.  A. 

[Seoond  indonemoDll 

Office  of  thb  Board  of  Engineers, 

NeiD  York^  December  23, 1884. 
KespectfuUy  returned  to  the  Chief  of  Engineers  with  report  of  the 
Board  of  this  date. 

J.  C.  DUANE, 
Colonel  of  Engineers^  Bvt.  Brig.  Oen.j  U.  j8.  A., 

President  of  the  Board, 

A. — Statement  ehowing  the  commerce  and  shipping  of  the  port  ofXew  York,  the  value  of  im- 
ports and  exportSy  tonnage  and  number  of  veesels  entered,  oUared,  ^o.,  at  different  peridt 
from  1825  to  1884. 


Value  of  im- 
ports. 

Value  of  ex- 
ports. 

Total  number 
ofyeesels 
entered. 

Tonnajre 

Total  number 

of  TeeaeU 

cleared. 

Tonnage 

Yean. 

1      ^ 
1   1  1 

of  Teesele 
entered. 

1 
< 

1 

ofT<»Sli 
cleared. 

1825 

$49,639,174 
86,624,070 
60,440,750 
111.123,524 
233.602,941 
315, 200,  022 
539, 386, 776 
465,117,630 

$35,250,261 
19, 697, 963 
34,264,U80 
52. 712, 789 
145,555,449 
254,137,208 
425, 193.  099 
329,565.635 

I 

280,179 
814,715 
527  594 

263,431 

1880 

•i,882  ' 

1,448  '        512 
1.882  ,    1,281 
2,952  1     1.499 
2.142       2.691 
2, 366       5, 775 
1,870       4.197 
1 

m,» 

1840 

1   Aff7 

508 
1,280 
1,876 
2.728 
5,641 
4.094 

408. 7» 

1850 

1,249,337  1    i;879 
1, 978, 812  I    2. 026 
2.971.924  1    1.594 
7. 429, 802       1. 748 
6, 658, 650       1  ^42 

9t$2,47l 

1860 

1  67&n$ 

1870 

3;093.1» 
7, 611.  MS 
6!423.7t» 

1880 

1884 

*  This  number  probably  inoludes  both  American  and  foreign  veasels. 


American- 
sail. 

Foreign— 
saif 

American- 
steam. 

Foreign- 
Steam. 

fl 
II 

h 

Amount  of 

Tears. 

1 

a 

6 

1 

i 

1 

j 

1 

a 

1 

0  S     dntiea  coUected 
^>               ftom 
"ll        all  sonrctf. 

1  1 

1825 

1 

! 

Tom. 

FLin, 

1830 

600 

•i.'866to2,500' 

t3.000  to  5.000 

5,000  to  6.000 

6.000  to7.000 

8.000 

18 

1840 

Not  known. 

1850 

...do 

"583' 
1,531 
1.687 

ij-i 

le  11 

17      8 

1860 

1K70 

1880 

1884 

2.797 
1,946 
2,180 
1.031 

|i,382 

1.428  2,156 

1,567  4,274 

227   2,473 

2,'i46' 
4.120 
2,407 

155    

196       166 
186       176 
239  1    227 

167 

585 

1,501 

1.724 

137  Qgfl  jasg 

12^:^:547  •« 

m.  812, 34;  J 

135, 093. 152  i! 

*  Vessels. 


t  Steamers. 
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Description. 

Tonnage. 

Draught 

Full  c*rjro ,,,,--^-- T.,-,t^.. ... ,,r ,-  ,.r  r..-T ,-,,^- 

Tout, 

2,000 
2, 500  to  8, 000 
8,500 
5,000 
8,000 

Fe§t. 
19  to  21 

Do 

24to2> 

Steamers 

20  to  21 

Do 

28  to  24 

Do 

26  to  28 

NOTES. 

1.  At  the  present  time  the  maximom  draught  of  sailing  vessels  is  24  to  26  feet ;  that  of  steamers  20 
to  28  feet. 

2.  The  oastom-house  authorities  take  no  account  of  the  coastwise  trade,  classifying  it  as  ** Domestic 
commerce,"  and  keeping  no  track  of  it.  It  is  impracticable,  therefore,  to  include  the  large  coastwise 
tonnage  in  the  aggregate  given,  althouffh  it  must  oe  considered  as  extensive. 

3.  The  ImportsTnclude  merchandise  free  of  duty. 

4.  The  tonnage  cleared  firom  New  York  for  foreign  ports  was  fh>m  1821-'80  about  one-fifth  of  the 
whole ;  from  IflSt  to  1840  about  one-third ;  ftom  1841  to  1850  about  46  per  cent. ;  and  up  to  1860  was  a 
little  less  than  60  per  cent,  of  the  whole. 

5.  The  steamship  Great  Eastern  is  the  largest  tonnage  vessel  that  has  ever  entered  the  port~-18.910 
tons.  The  Spanish  frigate  Numanda  the  largest-draught  vessel,  28  feet  8  inches.  This  vessel  haa  to 
wait  for  a  spring  tide  to  cross  the  bar. 

6.  Tlfe  draught  of  a  sailing  vessel  of  2,500  to  3,000  tons,  fhll  cargo,  is  fkom  20  to  24  feet,  and  of  a 
steamer  of  5.000  to  6,000  tons  ttom  24  to  25  feet ;  of  7,000  to  8,000  tons,  25  to  28  feet. 


B. — List  of  steamships  plying  between  New  York  and  foreign  ports,  giving  tonnage  j  dimen- 
sions, and  draught f  light  and  loaded. 


Name  of  vesseL 

Tonnage. 

Dimensions. 

Draught        Draught 
Ught.           loaded. 

Bemarks. 

▲KCHOR  UNB. 

Arcadia 

Towi. 
1,081 
2,017 
2,799 
4,168 
8,500 
8,395 
1.623 
2.240 
5,000 
4,050 

3,069 
2,125 
3,410 
2,201 
4,272 

8.415 

2,029 
4,270 
1,038 

9  7«!l 

Feet. 

Alexandria 

A]«AtiA 

Anchoria 

25  feet  2  inches. 

Arabia 

Arm^fQia ,,..^-  -, 



Assyria 

Australia 

:;.;..; ::;i 

iSlfJS.':^.:;:::;:;;:;;: 

1. ......... 

1 

24  feet  7  in.:  24 
feet  5  in. 

Britannia 

Caledonia 

California 

Castalia 

Circasflia 

1 

24feet4in.;24 

feet  li  in. 

26feet91n.;26 

feet  5i  in. 

8,000  indicated 
horse-power: 
can   be    work  en 

City  oi  Rome 

560  feet  by  52  feet  8 
inches  ;  depth,  37 
feet. 

Columbia 

16,000. 

Devonia 

Dorian 

'i 

24  feet  loin.... 

1 

Eljaia 

' i " 

Ethiopia   ...'.'.        '.      1      I' ooi 

1 

23  feet  11  in 

Fumessia 

6,485 

8,096 
3,037 
3,189 
2,478 
2,215 
3,040 
3,030 
3,553 
2,051 
3,550 
3.887 

445  feet  by  44  feet  6 
inches ;  depth,  3^ 

feet  6  inches. 

t 

26 feet 9 in.;  26 

Gross  tonnage, 
6,500;  displace- 
meot  at  26  feet  9 
inches,  900  tons. 

Galatia 

feet  74  in. 

£[esperia             •     •  • 

.*"*'!   ' 

Hispania 

, 

India 

1 

Italia                        -  .. 

1 

Jostitia               

24feetlinch.. 

Nubia 

Olympia 

Persia       .        

Eoumania 
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B. — List  of  steamahipa plying  between  Nwf  York  and  foreign  p(n'i8,  ^c. — Continued. 


Name  of  -veuel. 

Tonnage. 

Dimensions. 

Draught 
Ught. 

?,S?&" 

Remarlu. 

▲ncHOR  LIKE— cont'd. 
Scandinavia 

2bnt. 
1,137 
1.382 
2.256 
1,039 
2,731 
8,242 
5.588 

Feet. 

Sidonian     •  •  • 

Tnnacrift 

Tpitm 

XTiopia 

Victoria 

Austral 

474  feet  by  48  feet  2 
inches ;  depth.  33 
feet  9  inches. 

24feet91n.;24 
feet  4  in. 

25  feet  11  in. ; 
24feet7in. 

9,000  horse-pover. 

Brittenne 

CUHAHD  LUfB. 

AlenDO 

AtSw^:::. .:.:::;::::: 

Aurania 

8,000? 

26  feet 

Coold  load  to  28  ft. 

Batavia 

Bothnia 

Catalonia 



Cephalonia 



Demerara 

Etrnria 

8,000 

527  feet  bv  57  feet 

---•• 

Jost  launched. 

Gallia 

Eedar 



Malta 

Marathon 

Morocco 

Oregon  

7,000? 

26  feet 4i  in... 

Had   600    tons  d 

Palmyra 

spare  room. 

Parthia 

Samaria 

Saragossa 

Scvtbia  

Servia 

*8,000 

26  feet 

Conldloadto28ft. 

Sidon 

Tarifa 

Trinidad 

Umbria 

8,000 

520  feet  by  57  feet 
by  40  feet  hold. 

12,500  horao-powtf, 

OOMPAGKIE  GfiX^RALB 
TKAKSATLAKTIQUB.  t 

GUION  LIKB. 

Arizona 

20    knots,   wiU 
12  tons  coal  ptf 
hour. 

Never  loaded  b^ 

Alaaka 

8,000? 

26  feet 

low  26  feet 
Do. 

Nevada 

Do. 

Wisconsin 

Do. 

Wyoming ..... 

Do. 

HAMB  UBOAMBRICAN 
PACKBT  COMPANY. 

Frisia 

8,500? 
3,500? 
3,500? 
8,500? 
5, 000  ? 
3,500? 
3,500? 
3,500? 
6,000? 
3,600? 
8,500? 
8,500? 

7,600? 
6,000? 

21  to  23  feet... 
....do 

Hammouia 

Ruiria 

....do 

Lessing 

....do 

Moravia ,,........ 

24feet2hiohea. 
21  to  23  feet... 
....do 

G-ellert 

Silesia 

Westphalia 

....do 

Bohemia 

24  feet3  baches. 
21  to  23  feet... 
...do 

Wieland 

Rhnotia 

8     via 

....do 

INMAX  LINE. 

City  of  Richmond 

City  of  Berlin 

26feet 

28feet9inohe8. 

*  Loaded. 

t  Have  no  list  of  the  steamers  of  the  Compagnie  6^n6rale  Transatbintiqae.    Those  now  ranning  dn^ 
25i  feet.    The  four  now  building  will  draw  26i  feet. 
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B. — List  of  steamships  plying  between  2{ew  York  and  foreign  ports,  4-0, — Continued. 


Name  of  TesseL 

Tonnage. 

Dimensions. 

Draught        Dranght 
ligHt.            loadSd. 

Remarks. 

INICAN  LiiCB— con- 
tinued. 

City  of  Montreal 

City  of  Chicago 

City  of  Chester 

HORTH  OBSMAN  LLOYD 
LIME. 

Ems 

Tons. 
6,000? 
5,000? 
7,500? 

7,000 
7,000 
5,000 
6,000 
6,000 
3,500 
8,500 
3,500 
8,500 
8,500 
8.500 
3,500 
8,500 
3,500 

7,500? 
8,500? 
7,500? 
7,  500  ? 
7,500? 
7, 500  ? 
7,600? 
7,500? 
7,500? 
7,500? 
7,500? 
7,500? 
7,500? 

7,000? 

Fe€t. 

26  feet 

23  feet7  inches. 
26  feet  2  Inches. 

26  feet  1  inch.. 

22 

Eider  

22 
22 
22 
22 

.^.  do 

Elbe 

....do 

Fulda 

....do 

Werra 

...  do 

Neokar 



10.!  22fAAtainAhAA 

Oder 

10 
19 
19 
19 
16 
19 
19 
19 

.do 

Rhein 

22  feet 

...do   

Main 

Donaa  

...do 

Greneral  Werder 

20  feet 

Hapsbnrff 

23  feet 

Houeuzoilern 

do 

Salier 

do 

NATIONAL  LINB. 

Spain 

Egypt 

America 

26  feetS  inches 
25feet6inche8 

2AfnAt 

' 

Helvetia* 

'  '  1                 1 

Erin*       

1 

England* 

1 

Denmark* 

'     '  1 

Holland* 

1 

Franco* 

Canada*  

::::!::::::::::::;  "i:::;'::::;!:!:::::::!:::::: 

Greece  * 

1         1 

Italy*  

1 

TheQaeen* 

MONARCH  LINB. 

Grecian  Monarch .  a  . . . 

1 

25  feet  6  inches. 

Other  ships 

6,000? 

8,000? 
8,000? 
7,000? 

6,000? 
7,000? 
8,000? 
7, 000  ? 
7,000? 
8,500? 

24  to 25 feet.... 

27fPAt. 

Have  no  list. 

BBD  STAR  LINB. 

Westemland 

September  13, 1884. 

^oordland 

l....do 

Other  ships 

25  feet 

WHITE  STAB  LINE. 

Adriatic 

24  feet  4  inches. 

Baltic 

25  feet  5  inches. 

26  feet  2  inches. 
25  feet  8  Inches. 
25  feet  6  inches. 
25  feet  11  inches 

Britaiinic 

December,  1877 

Republic 

1 

Celtic 

:::::::::;::;:";i:::! !:!:..!:!! 

Qermanio 

1 

i 

*  These  ships  draw  ftwm  25  feet  to  26  feet  6  inches  aft  going  to  1 
inches  coming  in. 


a,  and  about  28  feet  to  23  feet  6 


report  op  board  of  engineers. 

Office  of  Board  of  Engineers  for  Fortifioations 

and  for  elver  and  harbor  improvements,  ac, 

New  York,  December  23,  1884. 

General  :  The  Board  of  Engineers  to  whom  was  referred,  by  De- 
paitment  indorsement  of  10th  instant,  a  project  by  Maj.  G.  L.  Gillespie, 
Corps  of  Engineers,  U.  S.  A.,  for  the  expenditure  of  an  appropriation  of 
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200,000  which  has  been  made  by  Gougress  in  the  following  word?. 
"  Deepening'Geduey's  Channel  through  Sandy  Hook  Bar,  New  York* 
have  the  honor  to  submit  the  following  report  thereon : 

1.  Although  the  wording  of  the  appropriation  act  cou&nes  the  ei 
penditnre  of  the  appro])riation  to  Gedney's  Channel,  yet  the  objects 
the  appropriation,  which  is  to  give  a  greater  navigable  depth  to  {^ 
entrance  to  New  York  Harbor,  involves  the  general  consideration  of  ti* 
means  by  which  such  improvement  can  be  c^Tected  and  maintained. 

New  York  Harbor  is  separated  into  the  upper  and  lower  bay  by  t's 
Narrows,  where  the  harbor  contracts  to  a  width  of  about  a  mile,  wi" 
depths  of  lOOfeet  (low-water  depths  being  used  throughout  this  repon. 
resulting  from  this  contraction.  In  the  upper  bay  there  is  ample  cha& 
nel  depth.  The  great  depths  in  the  Narrows  diminish  to  a  channel  deptk 
of  30  feet  4  miles  south  of  the  Narrows.  This  deep  water  is  separated 
from  the  ocean  by  sand  banks  which  have  considerable  areas,  with  1h 
than  12  feet  on  them,  and  large  areas  with  less  than  18  feet.  Acn^ 
these  shoals  are  several  channels  through  which  varying  depths  i 
water  can  be  carried. 

Immediately  north  and  east  of  Sandy  Hook  is  an  area  of  abou: 
square  miles  having  a  depth  of  30  feet  or  more.  Two  channels,  QrA 
ney's  and  South  channels,  each  having  24  feet  or  more,  enter  this  dee|« 
area  from  the  sea.  One  channel,  the  main  ship  channel,  leads  from  it  tiri 
westerly  and  then  northerly  to  the  upper  bay,  and  another,  the  svasi 
channel,  cuts  off  an  angle  in  the  main  ship-channel,  and  thus  givf^ 
shorter  route  to  the  upper  bay. 

North  of  the  swash  channel,  in  order,  are  the  east  channel,  andtM 
14-foot  channel,  both  closed  at  their  sea  ends  by  bars  of  20  and  17  M 
and  lastly,  a  channel  close  under  Coney  Island,  close<i  by  a  bar  har:^ 
16  feet  at  its  harbor  end. 

Much  alarm  has  recently  been  created  by  statements  that  the  entraN 
to  New  York  Harbor  is  rapidly  deteriorating. 

A  careful  survey  of  the  entrance,  just  completed  by  Maj.  6.  L.  i 
lespie,  Corps  of  Engineers,  U.  S.  A.,  shows  that  this  alariu  is  with**] 
foundation.    Major  Gillespie  states : 

No  decline  has  taken  place  in  any  of  the  channels  lately;  in  fact,  it  is  belieTui ' 
the  several  entrances  are  uniformly  better  than  ever  before.    The  depth  on  th 
in  Gedney^s  Channel  is  in  general  24  feet,  mean  low  water,  with  scattering  . . 
where  the  depths  are  a  few  tenths  less. 

This  depth  has  been  maintained,  with  smaU oscillations  both  ways,  for  along  p- 
of  time,  and  represents,  with  a  near  approximation  to  accuracy,  the  resnltaut  a^ 
of  the  scour  over  the  bar. 

The  mean  tide  is  here  4.8  feet. 

2.  Among  the  agencies  which  tend  to  diminish  the  navigable  dej 
through  the  bar  at  Sandy  Hook  are :  x 

(1)  Sand  moved  from  the  adjacent  shores  into  the  lower  bay.  1 
observation,  it  is  known  that  there  is  a  gradual  movement  of  8ai>' 
the  vicinity  of  the  low- water  line  northward  along  the  Kew  Jersey  sb 
and  westward  along  the  Long  Island  shore  into  New  York  Bay '  K 
without  special  observations,  the  fact  is  sufficiently  shown  by  tbi* :  < 
of  Sandy  Hook,  a  sand  spit  about  5  miles  long,  which  has  been  sM 
built  during  i)ast  ages  by  this  northward  movement  of  sand  aloni:  { 
ISew  Jersey  shore.  It  appears  to  have  reached  a  limiting  leiij:- 
which  the  currents  into  and  out  of  Kew  York  Bay  have  s^ntt:  I 
strength  to  scour  away  sand  deposited  at  its  northern  end,  and  ir.  I 
last  one  hundred  and  forty-five  years  its  length  has  varied  only  ari 
2,700  feet,  sometimes  increasing  and  sometimes  decreasing. 
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An  examination  of  the  charts  of  Coney  Island  shows  that  its  western 
end  is  moving  westward  as  sand  is  moved  to  it,  the  motion  of  its  Idfoot 
curve  amounting  to  800  feet  between  1835  and  1881. 

(2)  Whenever  heavy  waves  are  breaking  on  the  ocean  face  of  the  bar 
and  on  the  bar  the  disturbance  of  the  water  causes  the  finer  materials 
to  he  held  in  suspension  as  sediment.  This  action  becomes  small  at 
considerable  depths,  and  its  greatest  effect  for  waves  of  moderate  height 
is  in  moderate  depths,  it  takes  up  the  sand  at  such  depths,  but  when 
this  sand  settles  in  deep  water,  waves  of  the  same  height  have  not  the 
power  again  to  move  it.  The  resulting  action  of  such  waves  is,  then,  to 
shoal  up  the  deep  places  on  the  bar  and  close  the  outer  ends  of  the 
channels.  Again,  heavy  storms,  beating  on  the  sea  face  of  the  bar,  by 
acting  on  material  at  considerable  depths  and  moving  it  directly  back 
upon  the  bar,  may  steepen  the  outer  slope  of  the  bar  and  tend  to  fill  up 
the  channels  through  it. 

(3)  A  considerablequantity  of  drainage  water  from  the  land  is  poured 
into  the  bay.  This  water  contains  sediment  in  greater  or  less  quantities, 
and  when  it  reaches  water  which  has  slight  velocities  apart  of  the  sed- 
iment will  be  deposited.  This  cause  is  slowing  filling  up  both  the  upper 
and  lower  bay. 

(4)  The  de])osit  of  dredged  material  and  garbage  from  the  city,  within 
the  bay,  produces  the  same  effect  as  the  deposition  ot  sediment.  The 
deposition  of  sediment  is,  however,  a  slow  one,  as  it  is  spread  over  large 
areas.  Dredgiugs  and  garbage  may  be  deposited  in  large  quantities  in 
amall  areas  giving  an  immediate  decrease  in  depth. 

The  first  two  of  the  agencies  named — that  is,  the  movement  of  sand 
along  the  shores  into  New  York  Bay,  and  the  wave  action  on  the  bar — 
are  by  far  the  most  important  and  efficient  ones  in  shoaling  up  the  deep 
channels  through  it  which  existing  currents  would  otherwise  give,  and 
would  be  the  most  efficient  ones  in  destroying  such  channels  were  they 
formed  by  dredging,  without  any  increase  in  the  present  strength  of 
the  currents  over  the  bar. 

3.  The  agencies  which  tend  to  give  channels  across  the  bar  may  now 
be  considered. 

These  are,  first,  the  fiow  of  land  drainage  water,  which  is  estimated 
in  the  mean  at  about  25,000  cubic  feet  per  second  through  the  year,  or 
at  about  640,000,000  cubic  feet  during  a  tide  of  six  hours. 

Second,  the  tidal  flow  due  to  the  filling  and  emptying  of  the  large 
tidal  prism  inside  of  a  line  drawn  from  Sandy  Hook  to  Coney  Island. 

This  tidal  flow  is  estimated  by  Professor  Mitchell  (Coast  Survey  Re- 
port, 1871,  page  118)at  27,663,000,000  cubic  feet.  A  comparison  of  the 
two  quantities  indicates  in  a  general  way  their  relative  importance. 
But  it  must  be  remembered  that  the  land  flow  would  in  rain  storms  be 
far  above  its  mean  value  for  the  year;  and  on  the  other  hand  consid- 
erable variations  in  the  tidal  flow  are  produced  by  unusual  tides  and 
storms. 

This  flow  is  what  prevents  the  gradual  extension  of  Sandy  Hook 
across  ta  Coney  Island,  making  New  York  Bay  a  lagoon.  The  impor- 
tance of  preserving  its  amount  undiminished  is  sufficiently  evident. 

4.  Above  the  Narrows  the  tidal  prism  is  only  about  one-half  that 
above  the  line  from  Sandy  Hook  to  Coney  Island,  yet  the  flow  through 
the  Narrows  due  to  the  filling  up  and  emptying  of  this  tidal  prism,  and 
the  land  drainage  combined,  maintain  a  channel  a  mile  wide  and  with 
depths  of  100  feet.  This  depth  only  diminishes  to  30  feet  at  a  point  4 
miles  below. 

The  mean  ordinary  velocity  at  the  Narrows  is,  daring  ebb  tide,  about 
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2  feet  per  second,  and  from  this  a  depth  of  100  feet  results.  On  the  bar 
the  wave  and  sand  motion  exist  in  a  much  higher  degree  than  at  the 
Narrows,  and  hence  equal  velocity  would  maintain  less  depths. 

The  water  cross  section  at  mean  tide  on  the  line  from  Coney  Island 
to  Sandy  Hook  is  now  about  790,000  square  feet,  and  the  mean  velocity 
of  the  water  through  this  section  during  a  tide  is  approximately  1.6  feet 
per  ^second.  The  maximum  velocities  are,  roughly,  twice  as  great,  and 
these  are. the  effective  ones. 

5.  If  a  dike,  rising  to  half-tide,  were  built  running  from  Coney  Island 
about  S.SE.  towards  Gedney's  Channel,  for  a  length  of  5  miles,  the 
water  cross-section  at  Sandy  Hook  would  be  reduced  to  about  470,000 
square  feet,  and  the  mean  velocities  during  a  tide  would  be  nearly 
doubled. 

These  figures  give  a  general  idea  of  the  forces  now  acting  and  which 
would  act  after  such  a  contraction. 

Since  the  existing  velocities  maintain  a  depth  over  the  bar  of  24  feet^ 
this  considerable  increase  in  velocity  would  maintain  a  considerably 
increased  depth. 

It  is  not  thought  that  so  great  ^  contraction  as  that  just  mentioned 
will  be  necessary  to  give  depths  of  30  feet. 

It  is  impossible  to  predict  precisely  what  contraction  will  be  neces- 
sary to  maintain  a  depth  of  ^0  feet,  but  ^m  the  depths  of  the  Narrows 
the  Board  has  little  doubt  that  this  depth  can  be  maintained,  notwith- 
standing the  obstructive  agencies  active  on  the  bar. 

in  building  such  a  dike  it  should  at  first  certainly  not  be  brought 
above  low  water,  and  perhaps  not  so  high  :  while  being  lengthened  its 
effects  should  be  carefully  watched,  any  important  reduction  in  the  tidal 
prism  inside  being  avoided  by  allowing  the  new  channels  to  fully  de- 
velop, aiding  them  by  dredging  if  necessary,  and  the  dike  should  be 
carried  no  farther  than  may  be  found  by  experience  to  be  required.  As 
the  increase  of  current  would  cut  away  the  head  of  Sandy  Hook,  it  would 
have  to  be  protected. 

Dredging  would  be  needed  through  the  25  foot  shoal  west  of  Flynn's 
Knoll. 

Colonel  Gillespie's  estimate  for  a  channel  through  this  shoal  1,000 
feet  wide  and  30  feet  deep  is  $620,000. 

If  after  the  construction  of  the  dike  the  main  interior  channels  should 
remain  as  they  now  are,  this  dredging  would  form  a  part  of  the  plan  ; 
but  as  that  is  uncertain,  and  as  much  relief  would  be  afforded  here  by  a 
clear  channel  1,000  fe^t  wide  and  2S  feet  deep,  in  advance  of  the  comple- 
tion of  the  30-foot  channel  on  the  bar,  dredging  to  that  extent  is  recom- 
mended.   Colonel  Gillespie  estimates  its  cost  at  about  $420,000. 

The  total  cost  of  the  improvement,  giving  30  feet  from  New  York  to 
the  ocean,  would  be  about  $5,000,000  or  $6,000,000. 

6.  The  Board  has  also  considered  the  question  of  a  dike  running  from 
the  south  side  of  Gedney's  Channel  southwest  or  west-southwest  to 
Sandy  Hook.  Such  a  dike  would  be  about  2^  miles  long,  and  therefore 
much  shorter  than  the  one  already  considered.  It  would'  run  through 
deeper  water,  be  more  exposed  to  beavy  wave  action,  and  hence  would 
have  to  be  stronger.  It  would  probably  increase  the  depth  in  Ged- 
ney's  Channel.  But  the  interval  between  its  end  and  Coney  Island 
would  be  about  6  miles,  so  that  the  contraction  would  not  be  great  and 
its  result  might  be  ^o  open  the  east  channel,  the  14-foot  channel,  or  the 
Coney  Island  Channel.  As  it  is  important  that  but  one  channel  should 
exist  over  the  bar  if  deep  water  is  to  be  maintained  there,  such  a  result 
would  be  very  unfavorable. 
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Weighing  these  considerations,  the  Board  prefers  the  Coney  Island 
dike. 

Should  changes  in  channels  or  other  results  in  the  progress  of  the 
work  indicate  the  advisability  of  any  portion  of  sach  a  dike  from  Sandy 
Hook,  it  might  then  be  constructed. 

7.  Nothing  has  been  said  thus  far  about  improving  the  bar  by  dredg- 
ing alone. 

The  Board  of  Engineers  has  little  eitpectation  that  anything  more 
than  temporary  relief  can  be  obtained  by  dredging  on  a  bar  exposed  to 
the  full  force  of  the  Atlantic,  and  hence  cannot  recommend  that  method 
for  a  permanent  improvement.  As  already  stated,  it  should  be  used  at 
Flynn's  Knoll. 

8.  Having  considered  the  problem  of  improving  the  entrance  to  New 
York  Harbor  in  a  general  way,  attention  will  now  be  turned  to  Colonel 
Gillespie's  project  for  expending  the  $200,000  appropriated  by  act  of 
Congress  approved  July  5, 1881,  for  Gedney's  Channel.  • 

While  not  expecting  large  results  from  dredging  here,  yet,  as  the  ap- 
propriation is  specifically  confined  to  this  channel,  the  Board  recom- 
mend that  an  attempt  be  made  to  secure  a  channel  there  28  feet  deep,, 
and  of  sneh  width  as  the  appropriation  will  pay  for,  by  one  of  the  nu- 
merous methods  of  dredging. 

If  before  the  whole  appropriation  were  expended  experience  should 
show  that  the  dredged  channel  rapidly  filled  up,  the  work  might  be* 
stopped  by  the  Secretary  of  War,  the  contractor  being  properly  remu- 
nerated. 

To  recapitulate :  The  Board  recommends  as  a  general  plan  for  im- 
proving the  entrance  to  New  York  Harbor  so  as  to  give  30  feet  from 
New  York  to  the  ocean,  the  construction  of  a  stone  dike  running  about 
S.SE.  from  Coney  Island  to  such  distance  as  shall  be  found  necessary, 
and  probably  not  less  than  4  miles  ;  the  protection  of  the  head  of  Sandy 
Hook  ;  and  the  dredging  of  a  30-foot  channel  from  deeper  water  near 
Sandy  Hook  to  deep  water  b^low  the  Narrows ;  also  the  immediate 
dredging  of  a  channel  1,000  feet  wide  and  28  feet  deep  through  the 
shoal  west  of  Flynn's  Knoll,  as  soon  as  Congress  shall  furnish  tt^ 
funds;  also  that  the  existing  appropriation  be  applied  to  dredging 
Gedney's  Channel  to  a  depth  of  28  feet. 

The  papers  referred  to  the  Board  in  this  connection  are  returned 
herewith. 

Respectfully  submitted.  ' 

J.  C.  DUANE, 
Col.  Corps  of  Engineers  and  Bvt  Brig,  Oen.^  U,  8.  A. 

Henry  L.  Abbot, 
lAeut  Col.  of  Engineers^  Bvt.  Brig.  Oen. 

0.  B.  COMSTOOK, 

Lieut  Col.  of  Engineers  and  Bvt.  Brig.  Oen. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  If.  8.  A. 


F   20. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

At  the  close  of  the  fiscal  year  ending  June  30, 1884,  Mr.  Edward 
McDonald,  contractor,  was  still  at  work  removing  the  wreck  of  the  iron 
steamer  Nankin  from  the  Swash  Channel  at  the  entrance  to  New  York 
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Harbor,  bis  contract  bavinpf  been  extended  by  the  Secretary  of  War  to 
January  1, 1885,  and  so  modified  that  monthly  payments  might  be  made 
to  him  proportionate  in  amount  to  the  tonnage  of  material  removed. 
At  that  date  it  was  estimated  that  430  tons  had  been  removed  b3'  Mr. 
McDonald  under  his  original  contract,  July  19, 1883,  and  its  extension, 
the  gross  tonnage  of  the  wreck  in  the  beginning  being  estimated  at  not 
less  than  900  tons.  The  progress  of  the  contractor  was  quite  slow  and 
unsatisfactory  during  the  summer  and  autumn,  and  he  finally  withdrew 
his  plant  for  the  winter  on  the  20th  of  November,  after  having  removed 
about  215  tons  only  under  bis  extended  contract,  making  the  estimated 
gross  tonnage  removed  645  tons.  Partial  payments  on  587  tons  were 
made  to  him,  equaling  $7,0G7.40,  with  a  retained  percentage  of  $1,485.60. 

On  the  15th  of  December  Mr.  McDonald  made  application  to  the  Secre- 
tary of  War  for  another  extension  of  his  contract  to  September  1, 1885. 
After  a  careful  consideration  of  the  subject  an  extension  to  August  1 
was  grau'ted,  on  condition  that  the  contractor  should  provide  by  April 
1, 1885,  a  plant  and  crew  of  skilled  men  which  would  meet  with  the 
approval  of  this  office.  The  spring  was  inclement  and  storm}',  and  it 
was  not  practicable  for  the  contractor  to  resume  work  until  the  17th 
of  April.  After  that  date  he  labored  continuously  during  good  weather, 
and  landed  upon  the  wharf  at  Fort  Lafayette  during  May  and  June 
several  schooner  loads  of  iron,  having  an  estimated  gross  tonnage  of  100 
tons. 

The  estimated  amount  of  iron  which  has  been  removed  under  the 
original  contract  and  its  several  extensions  is  805  tons;  the  residue  of 
the  wreck  consists  of  175  feet  of  the  keel,  portions  of  the  sides  and 
bulkheads  weighted  with  ballast,  and  ail  embedded  5  to  8  feet  in  the 
sand. 

The  contractor  made  arrangements  early  in  June  with  the  Atlantic 
Dredging  Company  by  which  he  secured  the  services  of  a  large  grap- 
pling dredge  for  the  removal  of  the  ballast  and  for  uncovering  and 
ripping  up  the  sides  of  the  wreck.  THese  operations  were  quite  suc- 
cessful, and  enabled  the  contractor  to  get  at  the  wreck  better  than  be- 
foj^,  and  to  use  his  explosives  to  better  effect.  The  weight  of  the  iron 
nnremoved  is  estimated  at  200  tons,  approximately,  and  that  of  the 
ballast  100  tons.  It  is  probable  now  that  he  will  complete  the  removal 
before  the  close  of  the  summer,  but  it  is  expected  that  he  will  need 
another  extension  of  his  contract.  The  wreck  has  now  23  to  25  feet 
depth  of  water  over  it  at  mean  low  tide,  and  as  it  lies  on  the  west  side 
of  the  axis  of  the  channel  it  is  not  a  dangerous  obstruction  to  commerce 
so  long  as  it  is  properly  buojed.  The  iron  on  hand  at  Fort  Lafayette 
weighs  518,  tons,  approximately,  and  when  sold  will  i>robably  realize 
$4,000  to  $5,0<K). 

Money  statement. 

July  1,1884,  amonnt  available |4,314  26 

Amount  allotted  during  fiscal  year 5,000  00 

9/314  26 
July  1,  1885,  amonnt  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  It:^ $8,000  95 

Julv  1,  1885,  outstanding  liabilities 50  00 

S,(m  95 

July  1,  1885,  amount  available 1,263  31 
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F    21, 

PRELIMINARY  EXAMINATION  OF   BALDWIN   RIVER,    AT  BALDWIN  STA- 
TION, TO  CONNECT  WITH  LONG  BEACH,  NEW  YORK. 

Baldwin  River,  known  on  the  Coast  Survey  charts  as  Parsonage 
Greek,  is  an  unimportant  tidal  slough  communicating  on  the  north  side 
with  the  eastern  end  of  Hempstead  Bay,  south  shore  of  Long  Island, 
New  York. 

It  lies  on  the  west  side  of  the  village  of  Baldwin,  21J  miles  east  of 
LoDg  Island  City,  by  the  Long  Island  Bailroad,  and  is  1  mile,  approxi- 
mately, in  length.  Within  the  corporate  limits  of  the  town  it  is  closed 
by  a  timber  dam  to  snpply  water-power  to  a  saw  and  grist  mill.  From 
the  dam  the  stream,  which  is  there  12  to  20  feet  wide,  winds  with  many 
sinuosities  through  a  salt  marsh,  which  is  overflowed  at  extreme  high 
tides,  and  debouches  into  a  somewhat  enlarged  estuary  connecting  with 
the  bay. 

The  bed  of  this  stream  throughout  its  whole  length  is  bare  at  extreme 
low  water,  except  in  a  few  places  where  the  original  course  has  been 
changed  and  the  bed  deepened  artificially.  The  entrance  is  choked  by 
a  wide  shoal  of  sand  which  has  no  defined  channel  through  it,  the  water 
being  barely  half  a  foot  deep  at  mean  low  water.  From  the  mouth  of 
the  river  through  Hempstead  Bay  to  New  Inlet,  the  sea  connection  be- 
tween Long  Beach  and  Jones  Beach,  the  distance  is  3  miles,  approxi- 
mately, and  the  navigable  channel  is  very  narrow,  having  a  variable 
width  of  30  to  50  feet,  approximately,  and  a  depth  varying  from  4  to  12 
feet,  mean  low  water. 

The  average  range  of  tides  is  2^  to  3  feet ;  with  a  northwesterly  wind 
it  is  reduced  to  1^  to  2  feet,  and  with  an  easterly  wind  is  sometimes  in- 
creased to  5  to  6  feet. 

No  vessel  drawing  over  4  feet  can  conveniently  navigate  Hempstead 
Bay  at  mean  low  water. 

A  sketch  of  the  bay  and  the  river,  derived  from  Coast  Survey  charts 
and  other  surveys,  accompanies  this  report,  which  contains  all  that  is. 
essentia]  to  a  compliance  with  the  river  and  harbor  act  of  July  5, 1884. 
No  new  survey  is  necessary. 

The  stream  has  little  or  no  commerce,  and  is  seldom  used,  except  by 
small  fishing-boats  of  20  tons  approximately.  The  few  fishing-boats 
which  use  this  end  of  the  bay  resort  chiefly  to  Lett's  Creek,  on  the  east 
side  of  the  village,  whence  their  clams,  oysters,  and  fish  are  taken  to 
the  railroad  depot  for  shipment  to  the  New  York  market. 

I  send  herewith,  also,  copy  of  a  letter  from  Mr.  Baldwin  referring  to 
the  commercial  importance  of  the  river.  It  appears  from  this  letter 
that  the  country  tributary  to  the  eastern  end  of  the  bay  contains  1^,000 
souls,  and  that  200  fishermen  are  engaged  in  the  fishing  trade.  The 
amount  of  fish  shipped  is  not  given,  but  is  surely  very  limited. 

The  persons  interested  in  the  improvement  desire  that  the  river  be 
straightened  and  widened  throughout,  and  be  deepened  so  as  to  afford 
a  channel,  say  30  feet  wide  and  3  feet  deep,  at  mean  low  water,  from 
Eldred's  Dock  to  the  bay  proper.  The  length  of  the  cut  to  be  made 
will  be  2  miles,  approximately,  and  the  width  will  be  twice  the  existing 
width  of  the  river.  It  is  estimated  that  this  improvement  will  require 
the  excavation  of  40,000  cubic  yards  of  material  at  an  estimated  cost  of 
$20,000. 

On  the  completion  of  the  improvement  it  is  proposed  to  construct  a 
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small  steamboat  to  ply  between  Baldwin ville  and  the  sea  beaches,  and 
to  do  the  general  carrying  trade  of  the  bay. 

The  bay  is  shoal,  filled  with  many  shoals  and  marsh  islands,  and  the 
trade  is  insignificant. 

After  carefully  considering  every  phase  of  the  subject,  I  am  com- 
pelled to  state,  as  the  law  requires,  that  in  my  judgment  Baldwin  River 
is  not  "  worthy  of  improvement."  It  has  no  commerce,  and  the  improve- 
ment would  but  slightly  change  its  present  status. 

Baldwin  River  is  in  the  collection  district  of  New  York.  Nearest  port  of  entry 
New  York  City;  nearest  light  house  is  Fire  Island  lipht-honse,  20  miles  to  the  e-ast- 
ward,  and  the  nearest  fort  is  Fort  Hamilton,  New  York  Harbor. 

Respectfully  submitted. 

G.  L.  Gillespie, 
Major  of  Engineers^  Bvt,  Lieut  CoL,  U.  S.  A. 
United  States  Engineer  Office, 

New  York,  October  4,  1884. 


lkttek  of  mr-  fkanci8  b.  baldwin. 

Queens  County  Tkkasureh's  Office, 

Long  Island  City^  L.  7.,  September  )i7f  18d4. 

Dear  Sir:  You  will  please  pardon  me  for  my  delayed, answer  to  your  letters,  as 
tliey  were  received  in  uiy  absence,  as  I  have  been  away  some  days. 

The  length  of  improvement  needed  to  Baldwin's  River  is  about  1^  miles  long,  one- 
half  thereof  in  Parsonage  Cove,  and  at  the  head  Hempstead  Bay  to  Baldwin's  Kiver, 
and  the  other  half  thereof  to  the  said  Baldwin's  River.  The  cove  is  wide  enough, 
but  only  1  foot  deep  at  low  tide. 

The  river  is  deep  enough,  but  too  narrow  for  vessels  of  25  tons. 

What  we  nee<l  is  3  feet  of  water  at  low  tide  in  the  cove,  and  the  river  made  30  feet 
wide. 

The  number  of  people  intended  to  be  benefited  by  such  improvement  is  about 
15,000.  Exports  are  oysters,  clams,  fish,  also  farm  produce,  such  as  potatoes,  cabbage, 
and  all  other  vegetables  and  garden  produce. 

Imports:  Coal,  manure,  lumber,  and  all  kinds  of  buildiue  materials;  also  all  kinds 
of  goods  such  as  general-assortment  stores  keep,  groceries,  nard ware,  dry  goods,  &.c. 

There  are  aboat  three  hnndreil  men  employed  in  the  oyster  business  living  withlii 
2  miles  of  Baldwin's  river,  besides  a  large  number  of  men  in  the  fishing  and  olatu 
business  living  in  that  vicinity. 

Francis  B.  Baldwin. 

Maj.  G.  L.  Gillespie, 

Brevet  Lieutenant-Colonel,  U.S.  A. 


F  22. 

preliminary  examination  of  HUDSON  RIVER  FROM  WEEHAWKEN  TO 
BERGEN  POINT,  NEW  JERSEY. 

Tbis  survey  is  thought  to  be  simply  an  extension  of  the  survey  di- 
rected by  river  and  harbor  act,  March  3,  1881,  '*From  a  point  between 
Ellis  Island  and  the  docks  of  New  Jersey  Central  Railroad  to  a  point 
between  Kobbin's  Reef  Light  and  Constable  Hook  in  waters  of  New- 
York  Bay,  New  Jersey,"  and  that  directed  by  river  and  harbor  act,  Au- 
gust 2, 1882,  of  "North  River  in  front  of  Jersey  City  and  Hoboken,  to 
determine  what  is  necessary  to  permanently  deepen  the  channel  on  the 
New  Jersey  side/' 

The  report  on  the  first  survey  was   submitted  December  28,  1881 
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ipage  719,  Part  I,  Report  Chief  Engineers,  1882),  and  on  the  seeond, 
February  16,  1884. 

They  cover  that  part  of  New  Jersey  shore  embraced  between  Hobo- 
ken  and  Constable  Point. 

To  comply  with  the  river  and  harbor  act  of  July  5,  1884,  it  will  only 
be  necessary  to  extend  previous  surveys  to  Weehawken  on  the  one  side, 
and  to  Bergen  Point  on  the  other,  with  a  repetition  of  the  cross-section 
soundings  at  stations  1  to  8  on  Hudson  River,  between  New  York 
City  and  Jersey  City,  to  note  the  changes  which  have  occurred  since 
survey  of  1883. 

On  account  of  the  intimate  commercial  relations  existing  between  the 
two  great  commercial  ports  of  New  York  City  and  Jersey  City  within 
the  limits  of  the  required  survey,  the  river  is  worthy  of  improvement, 
and  the  work  is  a  public  necessity. 

I  would  therefore  recommend  that  the  survey  be  authorized  from 
Hoboken  up-stream  to  Weehawken,  and  from  Constable  Point  west- 
ward through  Kill  Von  Kull  to  Bergen  Point,  together  with  new  sound- 
ings at  tlir  eight  cross-section  stations  in  Hudson  River  between  New 
York  City  and  Jersey  City. 

Every  description  of  sail  and  steam  craft  constantly  uses  the  lower 
river,  and  the  survey  will  in  consequence  be  subject  to  many  interrup- 
tions and  delays,  causing  loss  of  time  and  entailing  great  expense. 

It  is  estimated  that  a  satisfactory  survey,  illustrated  by  proper  charts, 
will  cost  the  sum  of  $1,800. 

An  application  is  respectfully  made  for  the  allotment  of  that  sum. 
Allotment  asked  for,  $1,800. 

Respectfully  submitted.   . 

G.  L.  Gillespie, 
Major  of  Engineei%  Bvt,  Lieut,  CoL^  U.  8,  A. 

United  States  Engineer  Office, 

New  York,  September  15,  1884. 


survey  of  hudson  river  from  vteehawken  to  bergen  point, 

new  jersey. 

United  States  Engineer  Office, 

New  Yorky  February  27 y  1886. 

Sir  :  In  compliance  with  river  and  harbor  act  of  July  5,  1884,  I  have 
the  honor  to  submit  herewith  my  report  on  the  survey  of  "  Hudson 
River,  on  the  New  Jersey  side,  from  Weehawken  to  Bergen  Point,  Hud- 
son County,  New  Jersey,  with  a  view  to  deepening  the  water  at  the 
wharf  on  that  side." 

As  the  interests  centered  along  the  shore  line  embraced  in  the  sur- 
vey are  not  everywhere  identical  the  report,  for  convenience,  is  divided 
under  three  heads,  and  each  will  be  discussed  separately. 

(1)     HUDSON     RIVER,   WEST    SIDE,    FROM     WEEHAWKEN    TO    PAULUS 

HOOK. 

Two  surveys  of  late  years  have  been  made  by  the  Engineer  Depart- 
ment, covering  almost  the  entire  front  of  this  section ;  one  in  1874,  ex- 
tending from  Castle  Point  to  Bedloe's  Island,  and  the  other  in  1883,  in 
front  of  Jersey  City  and  Hoboken,  including  a  duplication  of  the  sound- 
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iDgs  />f  the  five  cross-sections  of  the  river  established  during  the  first 
survey,  with  three  additional  cross-sections  extending  to  Fort  Wash- 
ington. 

Under  the. act  of  July  5,  1884,  the  survey  of  the  west  bank  of  the 
river  in  this  section  was  extended  to  Weehawken,  and  soundings  dupli- 
cated at  all  the  previous  cross- sections. 

These  several  surveys  have  been  directed  by  Congress  with  the  view 
of  determining  the  nature  of  the  improvements  which  it  may  be  practi- 
cable to  undertake  in  order  to  deepen  the  water  on  the  approach  to  the 
.  wharves  on  the  west  side  of  the  river. 

It  has  been  stated  in  previous  reports  on  this  subject  that  the  deposits 
which  occasion  the  obstruction  alongside  the  wharves  on  the  right  bank 
of  the  Hudson,  below  Castle  Point,  are  the  result  of  natural  causes,  t.  e.^ 
the  set  of  the  currents  toward  the  east  bank,  occupied  by  New  York 
City,  due  to  the  sinuosity  of  the  river  above,  and  the  natural  shore  pro- 
jections from  the  west  side  of  which  Castle  Point  is  a  conspicuous  ex- 
ample, assisted  by  artificial  projections  close  to  and  below  Castle  Point 
on  the  same  side.  These  may  be  regarded  as  permanent  causes  tend- 
ing to  maintain  shoal  water  on  the  west  side,*  and  nothing  but  their 
total  removal,  now  impracticable,  will  bring  about  any  but  a  temporary 
change,  so  long  as  the  dock  lines  on  the  east  side  are  judiciously  estab- 
lished. 

1  take  occasion  to  say  right  here  that  the  two  banks  of  the  river  are 
kept  in  view  when  considering  the  subject  of  pier-head  lines. 

A  disregard  of  the  mutual  relations  of  the  two  systems  of  lines  may, 
after  construction,  surprise  the  builders  by  the  results  obtained. 

A  pier-head  line,  for  instance,  which  would  allow  long  piers  to  be 
built  out  from  the  east  bank  at  and  above  Fourteenth  street,  New  York 
City,  might  benefit  adjacent  wharves  by  giving  increased 'depth  there, 
but  the  effect  of  such  constructions  would  be  to  deflect  the  currents  to 
the  opposite  bank,  tending  to  reverse  existing  conditions  of  velocities 
and  depths  on  the  two  shores  below  Fourteenth  street;  that  is,  to  deepen 
the  bed  on  the  west  shore  and  to  shoal  that  on  the  east. 

As  the  wharves  on  the  west  shore  are  located  upon  a  convex  bank, 
where  languid  currents  exist,  and  where  deposits  are  made  by  local 
sewers,  and  by  shipping  occupying  berths  in  the  slips,  it  is  natural  to 
expect  that  there  would  be,  as  a  result  of  these  conditions,  a  con- 
tinuous and  progressive  shoaling  of  the  water  near  the  wharves  and  in 
the  slips. 

The  currents  have  insufficient  velocities  to  produce  any  scour,  so  that 
all  deposits  made  upon  the  bed  must  be  removed,  periodically,  by  arti- 
ficial means.  The  only  expedient  measure  of  relief,  then,  is  by  dredg- 
ing or  by  establishing  the  pier-line  closer  to  the  deep-water  channel. 
The  frequency  with  which  dredging  is  required  here  and  the  cost  at- 
tending this  kind  of  relief  led  me,  in  my  report  of  February  16,  1884, 
to  disapprove  the  further  expenditure  of  money  for  dredging,  and  to 
recommend  that  the  pier  line  be  located  within  and  near  the  25-foot 
curve  of  the  adjacent  shore,  believing  then,  as  I  now  believe,  that  the 
establishment  of  such  a  line  will  not  be  injurious  to  the  regimen  dr 
tidal  propagation  of  the  nver.  An  examination  of  the  soundings  last 
taken  along  the  cross-sections  at  the  several  permanent  stations,  ex- 
hibited upon  the  accompaning  chart,  shows  that  no  material  change  has 
taken  place  during  the  year  in  the  depths  at  Castle  Point  or  at  Wee- 
hawken as  the  result  of  the  shore  improvementR  con8truct<ed  at  the 
latter  point  by  the  railroad  authorities. 

In  my  judgment  the  pier-head  line  within  the  25-foot  curve,  which 
has  been  recommended  for  that  part  of  the  west  shore  lying  below 
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Castle  Point,  may  safely  be  extended  up-stream  to  connect  with  that 
already  established  at  Weehawken,  and  may  be  e!xpected  to  furnish  the 
most  feasible  means  of  accommodation  for  vessels  of  deep  draught. 

As  the  regimen  of  the  river  is  comparatively  permanent,  or  subject 
only  to  slight  change,  it  seems  to  be  necessary  only  to  suggest  further 
that  the  pier  head  line  on  the  east  side  be  kept  as  now  located,  and  that 
no  piers  be  allowed  to  be  built  beyond  it.    . 

(2)   JERSEY  FI^ATS  FROM  PAULUS  HOOK  TO   CONSTABLE  PpINT. 

A  survey  of  this  section  was  made  in  compliance  with  section  3  of 
river  and  harbor  act  of  March  3, 1881,  for  the  purpose  of  considering 
the  expediency  of  shortening  the  sailing  course  from  the  mouth  of  the 
Hudson  Kiver  to  the  entrance  to  Kill  von  Kull,  by  the  excavation  of  a 
channel  across  Jersey  Flats,  300  feet  wide  at  bottom  and  21  feet  deep, 
mean  low  water.  The  report  on  this  survey  is  contained  in  Appendix 
18,  page  719,  Eeport  of  Chief  of  Engineers,  U.  8.  Army  for  1882,  Part 
I.    The  cost  of  the  proposed  improvement  was  estimated  at  $7,134,980. 

Upon  the  earliest  known  charts  this  wide  shoal,  which  contains  5,000 
acres,  approximately,  with  4  to  7  feet  depth,  mean  low  water,  is  shown 
on  the  west  side  of  the  deep-water  channel  through  the  upper  bay,  the 
eastern  margin  of  which  is  defined  by  Ellis  Island,  Bedloe's  Island,  and 
Bobbins  Reef.  Its  width  north  of  Bedloe's  Island  is  If  miles,  and 
south  of  that  island,  2^  miles.  The  bed  is  composed  chiefly  of  mud, 
sand,  gravel,  and  bowlders,  but  between  Oyster  Island  and  Caven's 
Point,  on  the  mainland  near  the  center  line  of  the  shoal,  there  is  an 
underlying  bed  of  rock,  whose  upper  surface  at  the  highest  point  is  6 
feet  below  mean  low  water,  and  whose  width  east  and  west  varies 
from  4,500  feet  to  6,000  feet. 

The  projecting  shore  improvements  at  and  above  Paulus  Hook,  and 
the  deposits  of  city  dumpings  up  to  1871,  but  now  suspended,  have 
occasioned  diminished  depths  over  the  flats,  but  not  in  any  manner  to 
interrupt  or  interfere  with  any  commercial  interest  located  upon  the 
eastern  shore  of  Bergen  Neck. 

While  the  formation  of  a  deep  channel  across  the  flats  has  been 
strongly  advocated  by  interested  parties  for  the  alleged  purpose  of 
shortening  the  distance  to  Newark  Bay,  it  is  believed  that  the  main 
object  desired  to  be  attained  by  the  improvement  is  the  appreciation  of 
property  on  Bergen  Neck  fronting  the  upper  bay,  by  lessening  the  dis- 
tance out  from  the  shore  to  which  piers  would  be  required  to  be  built 
for  the  accommodation  of  deep-draught  vessels.  To  render  some  of 
the  shore  property  available  for  shipping,  two  transverse  cuts  have 
been  opened  by  private  parties  across  the  shoal  to  deep  water ;  one  at 
Pamrapo  100  feet  wide  and  10  feet  deep,  mean  low  water,  by  dredging, 
and  one  at  Caven's  Point  100  feet  wide  and  20  feet  deep,  mean  low 
water,  by  dredging  and  blasting. 

These  improvements  were  rendered  necessary  owing  to  the  restric- 
tions imi)Osed  at  the  time  of  their  execution  by  the  adopted  pier-head 
line  on  that  front.  The  pier-head  line  has  since  been  extended  farther 
ont  by  the  riparian  commissioners,  to  the  edge  of  a  proposed  inner 
channel  600  feet  wide,  but  no  tangible  relief  will  be  given  to  the  prop- 
erty-holders by  the  act  of  the  commissioners  unless  that  inner  channel 
should  be  opened,  for  the  length  of  piers  to  reaeh  the  main  channel  will 
still  be  so  great  as  to  make  their  construction  both  impracticable  and 
unprofitable. 

The  general  commerce  of  the  port  does  not  demand  at  this  time  any 
change  in  existing  facilities  on  the  west  side  in  the  vicinitvof  J^sey 
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Flats.  The  main  channel,  from  Bobbin's  Eeef  to  Paulus  Hook,  has 
everywhere  between  the  24-foot  curves,  mean  low  water,  of  opposite 
banks  an  average  width  of  about  1  mile,  providing  not  only  convenient 
approaches  to  the  shipping  wharves,  docks,  and  basins  in  Jersey  City, 
New  York  City,  and  Brooklyn,  but  commodious  anchorage  for  all  the 
vessels  which  arrive. 

As  a  private  enterprise,  it  will  be  admitted  that  the  flats  may  be  con- 
verted into  profitable  basins  for  shipping  and  storing  merchandise 
whenever  the  inner  wharves  prove  inadequate  to  the  wants  of  com- 
merce. 

In  the  mean  while,  if  the  west  shore  property-holders  wish  to  hasten 
the  improvement  of  their  property  by  making  their  wharves  accessible 
to  vessels  of  a  larger  class  than  now  go  there,  they  can  do  so  by  build- 
ing long  piers  or  excavating  long  open  cuts  to  the  main  channel,  or  by 
first  establishing  a  pier-head  line  and  tlien  excavating  in  front  of  it  an 
inner  channel  of  sufficient  width  for  shipping.  The  long  piers  will  ob- 
struct tidal  flow,  and  are  therefore  objectionable,  and  the  same  may  be 
said  of  the  extensions  of  the  bulkhead  lines,  which  diminish  the  tidal 
capacity  of  the  upper  bay. 

As- has  been  said,  these  are  private  enterprises,  and  will  have  to  be 
done  at  private  expense,  and  will  call  for  no  action  on  the  part  of  the 
General  Government  other  than  prohibitive  action  against  any  special 
construction  which  threatens  to  injure  the  present  navigable  condition 
of  the  upper  bay.  The  chart  shows  the  limiting  line  for  solid  filling 
which  I  recommended. 

(3)  KILL  VON  KULL  PROM  CONSTABLE  POINT  TO  BERGEN  POINT. 

This  is  the  shortest  connection  between  the  upper  bay  of  New  York 
Harbor  and  Newark  Bay,  and  Is  the  eastern  channel  by  which  the  tide- 
water enters  Newark  Bay  and  its  tributaries,  the  western  channel  being 
Staten  Island  Sound. 

It  is  2J  miles  long  from  Constable  Point  to  Bergen  Point  Light-house ; 
the  greatest  width  between  banks  is  2,400  feet,  and  the  least  is  1,600 
feet,  the  maximum  width  between  18  feet  curves  of  the  two  banks  is 
1,700  feet,  and  the  minimum  width  875  feet,  the  maximum  depth  at 
mean  low  stage  is  54  feet,  and  the  minimum  depth  near  the  axis  is  3*J 
feet. 

In  general  both  shores  are  boldand  tenacious,  and  the  channel  straight. 
On  the  north  shore  at  the  Beacon  near  Constable  Point,  and  at  Bergen 
Point  light,  there  are  rocky  reefs  which  contract  the  water-way  and 
obstruct  the  flow  of  the  tides,  but  with  this  exception  the  channel  is  an 
excellent  one  with  st<eep  foreshores,  giving  deep  water  close  in  shore. 

The  tide  which  arrives  from  the  east  by  way  of  Kill  von  Kull  divides 
to  the  eastward  of  Shooter^s  Island ;  the  greater  branch  advances  up 
the  bay  following  the  western  shore  of  Bergen  Neck,  while  the  lesser 
branch  follows  the  northern  shore  of  Staten  Island  until  it  meet«,  near 
the  corner  stake  light,  the  tide  through  Staten  Island  Sound,  when  it 
is  deflected  northw^ard  into  the  bay.  The  depth  of  water  in  the  main 
channel  through  Newark  Bay  leading  to  Newark,  as  well  as  that  in  the 
Staten  Island  channel  leading  to  Elizabethport,  is  de)>endent  upon  the 
capacity  of  Newark  Bay  and  its  tributaries  as  a  tidal  reservoir,  and  any 
obstructions,  natural  or  artificial,  in  the  tidal  conductors  which  prevent 
the  free  flow  of  the  tides  into  the  reservoir  will  injure  those  channels, 
in  direct  proportion  to  the  degree  of  obstructions  encountered.  As 
those  channels  have  been  under  improvement,  with  notable  success,  by 
the  General  Government  since  1872,  anything  which  tends  to  impair 
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their  usefulness,  and  which  is  capable  of  correction,  should  receive 
earnest  condemnation. 

The  rocky  reefs  at  the  entrance  to  and  outlet  of  Kill  von  Kull  are 
important  obstructions  to  tidal  flow  and  should  be  removed  to  the 
extent  required,  but  the  principal  feature  which  I  think  calls  for 
special  notice  is  the  bulkhead  line,  lately  adopted  by  the  riparian  com- 
missioners for  the  north  shore  of  the  channel. 

The  Board  of  Engineers  appointed  for  the  examination  and  revision 
of  pier  and  bulkhead  lines  in  New  York  Harbor  projected  in  1878  a 
pier-head  line  on  the  south  side  of  the  channel,  which  would  protect  in 
the  most  careful  and  judicious  manner  the  channel  on  that  side  against 
contraction  by  injurious  extension  of  piers. 

Although  they  had  no  authority  to  locate  corresponding  lines  on  the 
north  shore  they  doubtless  considered  that  an  expression  of  opinion 
was  expected  from  them  relative  to  the  north-shore  lines,  and  they  there- 
fore indicated  upon  their  chart  the  lines  they  would  have  adopted  tor 
that  shore  had  they  been  so  empowered,  with  the  explanation  that  such 
lines  "naturally  originated  with  the  consideration  of  the  channel,  and 
were  recommended  as  a  limit  to  encroachment  on  the  channel  from 
that  side."  Had  the  riparian  commissioners  for  New  Jersey  adopted 
these  proposed  lines,  which  give  a  channel-way  at  the  eastern  entrance 
to  the  Kill  a  width  of  1,250  feet,  and  a  cross-sectional  area  at  mean 
low  water  of  30,250  square  feet,  their  action  would  have  been  confirmed 
by  me. 

But  the  commissioners  of  New  Jersey  rejected  the  lines  proposed  by 
the  Board  of  Engineers  for  New  York,  and  have  adopted  in  their  stead 
lines  which,  if  constructed,  will  materially  contract  the  channel  through 
the  Kill,  to  the  manifest  injury  not  only  of  that  channel  but  also  of  the 
navigable  channels  now  under  improvement  through  Newark  Bay. 
According  to  these  adopted  lines  the  channel  is  contracted  to  a  least 
width  of  900  feet  only,  with  a  least  cross-sectional  area  of  23,747  square 
feet. 

The  pier-head  lines  to  which  I  give  my  approval  are  indicated  in  full 
black  lines,  and  those  of  the  riparian  commissioners  for  New  Jersey 
in  broken  lines. 

The  rocky  ledges  exterior  to  the  recommended  lines  should  be  re- 
moved to  a  depth  of  10  feet,  mean  low  water.  This  will  require  the 
dredging  of  190,000  cubic  yards  of  sand,  gravel,  and  bowlders,  and  the 
blasting  and  dredging  of  90,000  cubic  yards  of  rock,  at  a  total  estimated 
cost  of  $1,090,000. 

As  this  improvement  is  not  of  local  interest  simply,  it  may  well  be 
provided  for  by  a  specific  appropriation  by  Congress. 

That  part  of  the  State  of  New  Jersey  embraced  in  the  survey  is  in 
the  collection  district  of  New  York  City;  nearest  port  of  entry  is  New 
York ;  the  nearest  fort  is  on  Bedloe^s  Island.  New  York  Harbor,  and 
the  nearest  light-house  is  on  Bobbins'  Keer,  upper  bay.  New  York 
Harbor. 

The  amount  of  revenue  collected  at  the  port  of  New  York  for  the 
year  ending  June  30,  1884,  was  $135,093,152.62. 

The  amount  of  commerce  interested  in  this  improvement  is  exceedingly 
large  and  difficult  of  estimate.    It  may  reach  $100,000,000  annually. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

Q.  L.  Gillespie, 

Major  of  Engineers^ 
Bvt  Lieut  Col,  U.  8.  A. 

To  the  Chief  op  Enginbebs,  U.  S.  A. 
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APPENDIX  G. 


IMPROVEMENT  OF  DELAWARE  AND  SCHUYLKILL  RIVERS,  AND  OF  NORTH 
BRANCH  OF  THE  SUSQUEHANNA— OF  RIVERS  IN  NEW  JERSEY— HAR- 
BOR IMPROVEMENTS  IN  DELAWARE  RIVER  AND  BAY— CONSTRUCTION 
OF  PIER  AT  LEWES— DELAWARE  BREAKWATER. 


BJEPORT  OF  LIEVTBNANT^COLONEL  HENRY  M.  BOBERT,  COBPS  OF  EX- 
GINEEH8,  OFFICEB  IN  CHARGE,  FOB  THE  FISCAL  YEAR  ENDING  JUNE 
30,  18ti5.   WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


10. 
11. 


Delaware  River  from  Trenton,  N.  J., 
toils  month. 

Delaware  River  between  Trenton, 
N.  J.,  and  Bridesbnrg,  Pa. 

Delaware  River  below  Bridesbnrg,  Pa. 

Delaware  River  at  Schooner  Ledge. 

Delaware  River  near  Cherry  Island 
Flats. 

Frankford  Creek,  Pennsylvania. 

Schuylkill  River,  Pennsylvania. 

Ice-Harbor  at  Marcus  Hook,  Pennsyl- 
vania. 

Ice-Harbor  at  the  head  of  Delaware 
Bay,  Delaware. 

Construction  of  iron  pier  in  Delaware 
Bay,  near  Lewes,  Del. 

Delaware  Breakwater  Harbor,  Dela- 
ware. 


12.  Rancocas  River,  New  Jersey. 

13.  Woodbury  Creek,  New  Jersey. 

14.  Mantua  Creek,  New  Jersey. 

15.  Raccoon  River,  New  Jersey. 

16.  Salem  River,  New  Jersey. 

17.  Cohansey  Creek,  New  Jersey. 

18.  North  Branch  of  Susquehanna  River, 

Pennsylvania. 

19.  Removal   of  wrecks  from  Delaware 

Bay  and  River. 

20.  Removing    sunken    vessels    or  craft 

obstructing  or  endangering  navi- 
gation. 

21.  United  States    commission  advisory 

to  the  Board  of  Harbor  Commis- 
sioners of  Philadelphia,  Pa. 


EXAMINATIONS. 


i22.  Corson's  Sound  and  Townsend  Inlet, 
New  Jersey. 

23.  Mouth  of  Salem  River,  New  Jersey. 

24.  Harbor  of  Atlantic  City  at  Absecon 

Inlet,  New  Jersey. 


25.  West  Branch  of  the  Susquehanna 
River,  Pennsylvania,  between  Salt 
Lick  and  Buttermilk  Falls. 


United  States  Engineer  Office, 

Philadelphia,  Pa.^  July  29,  1885. 
Sir  :  I  have  the  honor  to  transmit  herewith  annual  rei)ort8  for  the 
fiscal  year  ending  June  30, 1885,  of  the  river  and  harbor  works  under 
my  charge. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut  Col.  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 
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G  I. 

IMPROVEMENT   OF   DELAWARE  RIVER    FROM  TRENTON,  NEW  JERSEY, 

TO  ITS  MOUTH. 

The  river  and  harbor  act  of  July  5, 1884,  contained  an  appropriation 
of  $200,000  for  this  improvement,  with  the  proviso  "that  not  exceeding 
$10,000  of  said  sum  shall  be  expended  above  Bridesburg."  Under  date 
of  November  27,  1884,  Maj.  W.  H.  Heuer,  Corps  of  Engineers,  U.  S, 
Army,  submitted  a  project  for  the  permanent  improvement  of  the  Del- 
aware River,  which  was  referred  under  date  of  December  13,  1884,  to  a 
Board  of  Engineers.  This  project,  together  with  the  report  of  the 
Board,  is  appended  hereto.  During  the  past  fiscal  year  operations  un- 
der the  above  appropriation  have  been  confined  to  a  comprehensive 
survey  of  the  river  between  Trenton,  N.  J.,  and  Bridesburg,  .Pa.,  and  to 
examinations  and  observations  on  the  river  below  Philadelphia,  both  of 
which  are  now  in  progress ;  also  to^  the  preparation  of  plans  and  speci- 
fications and  advertising  for  proposals  for  the  following-described  work : 

(1)  Widening  and  deepening  to  26  feet  at  mean  low  water  the  main 
ship-channel  west  of  Petty's  Island  by  dredging  about  75,000  cubic 
yards. 

(2)  The  construction  of  about  3,500  linear  feet  of  dike  between  Fish- 
er's Point  and  the  upper  end  of  Petty's  Island. 

(3)  Deepening  the  channel  over  Mifflin  Bar  to  a  depth  of  26  feet  at 
mean  low  water  for  a  width  of  about  200  feet,  requiring  the  removal  of 

.about  100,000  cubic  yards  of  material. 

(4)  The  partial  construction  of  about  5,500  linear  feet  of  submerged 
dike  between  Hog  and  Maiden  islands  in  the  vicinity  of  Mifflin  Bar. 

The  foregoing  named  surveys,  examinations,  and  observations  to- 
gether with  the  dredging  and  dike  construction  are  in  conformity  to 
the  recommendations  of  the  Board  of  Engineers  of  1884  for  the  perma- 
nent improvement  of  Delaware  River  and  Bay.  The  dikes  consist  of 
a  sill  or  foundation  of  brush  mattresses  from  25  to  30  feet  Ion?*)  16  feet 
wide,  and  from  2  to  2^  feet  thick.  The  mattresses  are  made  of  closely- 
bound  fascines  of  brush,  and  are  placed  along  the  axis  of  the  dike  with 
their  longest  dimension  transversely  thereto.  (Jpon  this  foundation 
is  placed  random  stones  so  disposed  as  to  form  a  slope  on  the  channel 
side  of  the  dike  of  2  vertical  on  3  horizontal;  and  upon  the  shore  side 
of  1  vertical  on  1  horizontal.  The  dike  between  Fisher's  Point  and 
the  head  of  Petty's  Island  will  have  its  top  brought  to  the  plane  of 
low  water  with  a  width  of  8  feet.  The  dike  between  Hog  and  Maiden 
islands  is  designed  to  deflect  into  the  east  channel  of  the  river  only  a 
part  of  the  volume  of  water  which  now  passes  down  the  west  channel, 
consequently  it  is  built  as  a  submerged  dike,  with  its  top  for  the  upper 
1,000  feet  brought  to  a  height  of  4  feet  below  low  water,  and  for  the 
remainder  of  its  length  to  a  height  of  12  feet  below  low  water.  The 
top  width  of  the  dike  is  6  feet.  During  the  present  season  it  is  pro- 
posed to  apply  available  funds  to  the  following  work :  From  the  balance 
on  hand  of  the  $10,000  allotted  for  the  Delaware  Eiver  above  Bridcis- 
burg  from  the  $200,000  appropriated  July  5, 1884,  the  dike  will  be 
built  between  the  head  of  Long  Bar  and  the  mainland,  to  replace  the 
dike  destroyed  in  the  winter  of  1883-'84,  and  the  survey  of  the  river 
between  Bridesburg  and  Trenton,  which  is  now  in  progress,  will  be  com- 
pleted. The  balance  on  hand  from  the  $190,000  applicable  to  the  im- 
provement of  the  river  below  Bridesburg  will  be  applied  to  the  com- 
pletion of  the  surveys  or  examinations,  together  with  the  tidal  obser- 
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vatioDS  recommended  by  the  Board  of  Eugineers  of  1884 ;  also  the 
completion  of  the  dredging  at  both  Petty's  Island  and  Mifflin  Bar,  and 
the  dikes  between  FishePs  Point  and  Petty's  Island,  and  between 
Hog  and  Maiden  islands,  a]l  as  above  described.  During  the  fiscal 
year  ending  June  30, 1887,  the  contemplated  work  is  dredging  and  dike 
construction,  together  with  any  necessary  surveys  and  observ^ations  iii 
accordance  with  the  plans  recommended  by  the  Board  of  Engineers  of 
1884  for  the  permanent  improvement  of  Delaware  River  and  Bay. 

In  the  reports  on  special  localities  on  the  Delaware  River  where  sep- 
arate appropriations  have  been  made  in  the  past,  it  has  been  recom- 
mended that,  in  the  best  interests  of  the  work  and  of  commerce,  all  lunds 
for  the  improvement  of  the  channel  of  the  Delaware  River  should  be 
hereafter  appropriated  under  the  general  title  of  "Improvement  of  Del- 
aware River  from  Trenton,  N.  J.,  to  its  mouth."  The  improvement 
recommended  by  the  Board  of  1884  is  the  formation  of  a  channel  from 
a  point  in  the  river  near  the  upper  part  of  Philadelphia  to  deep  water 
in  Delaware  Bay,  with  a  least  width  of  600  feet  and  having  a  depth  of 
26  feet  at  mean  low  water.  This  is  to  be  accomplished,  except  at 
Schooner  Ledge,  where  solid  rock  is  to  be  removed,  by  means  of  regu- 
lating and  constructing  works,  aided,  where  necessary,  by  dredging. 
The  estimated  cost  of  the  work  recommended  is  about  $2,425,000.  Of 
course  these  permanent  works  will  have  to  be  repaired  and  probably 
aided  by  dredging.  But,  supposing  that  the  contingent  annual  expendi- 
tures should  amount  to  $100,000,  it  would  be  about  the  interest  of 
$3,500,000  at  3  per  cent.,  or,  in  other  words,  the  immediate  permanent 
improvement  of  the  Delaware  River,  including  the  maintenance  of  a 
26-foot  channel  600  feet  wide,  from  the  upper  part  of  Philadelphia  to 
deep  water  in  Delaware  Bay,  would  cost,  if  the  expenditures  were  cap-  ^ 
italized,  about  $6,000,000.  This  is  certainly  a  small  price  to  pay  for  * 
such  great  benefits,  considering  the  magnitude  of  the  interests  involved. 

An  appropriation  of  $600,0(K>  is  recommended  for  the  fiscal  year  end- 
ing June  30, 1887. 

The  Delaware  River  is  tributary  to  the  following  collection  districts :  Trenton,  Phil- 
adelphia, Delaware,  and  Bridgeton.  The  amoant  of^  revenue  collected  in  these  dis- 
tricts daring  the  year  endlog  December  31,  1884,  was  $12,563,185.09. 

Total  amoant  appropriated  for  improvement  of  Delaware  River  from 

1836  to  June  30,  1885 $1,552,000  00 

Total  expenditure  to  June  30,  1885 1,364,746  87 

Total  amoant  appropriated  ou  present  project  to  June  30,  1885 200, 000  00 

Total  expenditure  on  present  project  to  June  30, 1885 14, 366  54 

Money  statement. 

Amotnt  appropriated  by  act  approved  July  5,  1884 $200, 000  00 

July  1  1885,  amount  expended  during  fiscal  year,  exclusive 

outstanding  liabilities  July  1, 1884 $14, 366  54 

Julv  1,  1885.  outstanding  liabilities 77  50 

14,444  04 


July  1,  1885,  amount  available 185,555  96 

Amount  (estimated)  required  for  completion  of  existing  project *2, 425, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

{      1837 600,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


•  This  amount  of  $2,425,000  covers  the  estimated  cost  of  the  permanent  improve- 
ment of  the  Delaware  River  between  the  upper  part  of  Philadelphia  and  deep  water 
in  the  nay.  The  entire  cost  of  the  permanent  improvement  of  the  river  between 
Trenton,  N.  J.,  and  its  mouth  cannot  be  stated  until  after  t|;ie  completion  of  the  sur- 
vey now  in  progress  between  Bridesburg  and  Trenton  and  the  formation  of  a  project 
based  thereon. 
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COMMERCIAL  STATISTICS. 

Mr.  G.  M.  Taylor,  aaditor  of  freight  receipts  Penusylvania  Railroad  Company,  fur- 
nishes the  following  statement  of  basiness  to  and  from  the  Delaware  and  Raritan 
Canal  at  Bordentown : 


Artlolm. 


Lumber 

Coal 

Petroleam 

Iron 

AgricQltaral  prodnote 

General  mercuandise  and  misoellaneons  . 


Total. 


Grosa  tons. 


11,253 

483,824 

758 

60.676 

56,068 

826,335 


928.814 


Eatiniated 
▼alae. 


$112, 580 

1,650,694 

16,979 

829. 655 

6, 363, 781 

14, 673, 560 


23.656,149 


The  canal  collector  at  Bordentown  estimates  the  tonnage  to  and  from  Bordentown 
4uring  the  year  1884,  by  water,  not  entering  the  canal,  at  about  165,000  tons.  This 
would  make  the  aggregate  tonnage  of  the  Delaware  River  at  Bordentown  1,093,814 
tons. 


Arrivals  and  dtparturea  of  loaded  vessels  during 

the  year  ending  December  31, 

1884. 

Class. 

Arrivals  (north). 

Departures  (south). 

Number. 

Tonnage.* 

Crews. 

8,880 

492 

5,104 

Number. 

Tonnage.* 

Crews. 

Steamers 

1,110 

164 

2,552 

121, 526 

27.285 

434,923 

1.099 

14 

1,681 

120, 279 

2,196 

223,005 

8,792 
42 

Sailing  vessels  

Canal-boats 

3,362 

Totals 

3.826 

583,834 

14,476 

2,794 

845.480 

12,196 

*  The  tonnage  is  not  of  the  vessels  but  of  the  flight.  Messrs.  S.  &  J.  M.  Flanagan  report  that  during 
1884  they  towed  from  the  Schuylkill  River  to  Bordentown  7,484  canal-boats,  and  towed  back  6,147 
«anal-boats,  many  of  which  were. empty,  and  therefore  are  not  included  in  the  statement  above  of 
loaded  boats. 

STATRMRNT  OP  TONNAGE  OVER  THE  PIERS  OF  THE  PHILADELPHIA  AND  READING 
RAILROAD  COMPANY  ON  THE  UPPER  DELAWARE  FRONT  (PORT  RICHMOND)  DURING 
1884. 

Anthracite  coal tons..  1,850,000 

Oeneral  merchandise  received  ( including  grain ).J do...      325, 000 

Total do...  2,175,000 

Grain  received  at  Port  Richmond  elevator bushels . .  2, 500, 000 

158TIMAJED  STATEMENT  OF  VESSEL  MOVEMENT  TO  AND  FROM  PORT  RICHMOND'S  PIRR« 

DURING  1884. 

General  merchandise...: 500 

Anthracite  coal 7,056 

This  estimate  does  not  include  the  fleet  of  thirteen  iron  steftm  colliers  owned  by  the 
Philadelphia  and  Reading  Railroad  Company,  with  carrying  capacity  of  15,600  tons. 
This  fleet  made  449  voyages  during  1884,  and  carried  543,141  tons  of  coal. 


STATEMENT  OF  VESSEL  MOVEMENT  TO  AND  FROM  PORT  RICHMOND  GRAIN  ELEVATOR 

DURING  lb84. 

Steamers 19 

Barges Ill 

Barks 17 

Brigs 2 

Sloops  and  schooners 155 

Barges  (miscellaneous  lading) 52 


Total.. 
51  E 
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Domestio  and  foreign  entries  and  clearanoea. 


American  Teasels  entered  from  foreign  ports,  1884 : 

"With  cargoes 

Withballaat 

American  veasels  cleared  for  foreign  ports,  1884 : 

With  cargoes 

With  ballast 

Foreign  vessels  entered  from  foreign  ports,  1884: 

With  cargoes 

WithbaJfast 

Foreign  vessels  cleared  for  foreign  ports,  1884  : 

With  cargoes 

With  ballast 


Tons. 


200,i)33 
1.761 

149,501 
7,518 

596, 70» 
80,887 

586.687 
16.641 


Coastwise  olearanoes  and  entrances,  1884. 


Class  of  vessels. 


Steamers . . . 

Ships 

Barks 

Brigs 

Schooners  . . 

Total. 


5,203 


EXPORT  OF  GRAIN  AND  PETROLEUM   DURING  1884. 

Wheat bushels..  5,566,173 

Com do....  1,744,253 

Petroleum barrels..  2,323,45!V 


pbojeot  of  major  w.  h.  heueb,  cosps  of  enaineebs. 

United  States  Engineer  Office, 

Philadelphia^  Pa.j  November  27,  1884. 
General  :  Referring  to  the  letter  of  the  Chief  of  Engineers,  dated 
Washington,  August  8, 1884,  returning  my  projects  for  the  improve- 
ment of  the  Delaware  River  for  further  consideration  and  study,  in 
view  of  certain  suggestions  made  by  Lieut.  Col.  Craighill,  supervising 
engineer,  in  his  letter  to  the  Chief  of  Engineers,  dated  August  6,  a  copy 
of  which  was  inclosed,  I  have  to  state  that  every  recommendation  and 
project  then  submitted  by  me  was  but  a  continuation  of  the  projects 
commenced  but  uncompleted  by  my  predecessors,  which  plans  had 
already  been  approved  by  the  Engineer  Departn>ent  in  Washington. 
Since  the  projects  were  returned  to  me,  a  more  complete  study  of  each 
locality  has  been  made,  and  so  far  as  it  has  progressed  with  the  data 
available,  has  developed  some  idea-s,  which"are  submitted  for  such  ae- 
tion  as  may  seem  desirable. 


(1)  the  DELAWARE  RIYER  ABOVEJ  BRIDESBURa,  PENNSYLVANIA  J 
THAT  IS,  BETWEEN  BRIDESBUBO,  PENNSYLVANIA,  AND  TBENTON, 
NEW  JERSEY. 

Between  Bridesburg  and  Bordentown,  about  6  miles  below  Trenton, 
there  is  a  very  extensive  commerce,  nearly  all  of  which  passes  into  the 
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Delaware  and  Raritan  Canal  near  this  place.  Last  year  this  commerce 
amounted  to  about  one  and  one-third  millions  of  tons.  Efforts  were 
made  to  keep  the  river  below  Bordentown  in  good  boating  condition  by 
dredging  on  various  shoals  below  this  place,  so  far  as  the  appropriations 
wouhl  permit.  Some  dredging  was  also  done  above  Bordentown.  with 
a  view  of  .throwing  an  increased  quantity  of  water  into  the  dredged 
channels,  hoping  by  this  means  to  better  maintain  the  lower  channels. 
As  all  canal-boats  using  the  river  are  towed  by  steamboats  or  tuga 
while  in  the  river,  and  as  the  tow-boats  draw  more  water  than  the  canal- 
boats,  it  was  necessary  to  maintain  a  channel  sufficiently  deep  for  the 
tow-boats.    Of  late  years  this  has  been  accomplished. 

Between  Bordentown  and  Trenton  there  is  a  channel  depth  of  4  feet 
at  low  water,  the  mean  rise  and  fall  of  the  tide  being  about  5  feet.  On 
this  stretch  of  river  dredging  has  been  done  at  a  few  shoals  and  navi- 
gation was  improved ;  the  channels  were  not  self-maintaining,  but  so 
long  as  they  w«re  maintained  there  was  no  increase  of  commerce.  Only 
one  steamboat,  the  Edwin  Forrest,  drawing  4J  feet  of  water,  uses  this 
portion  of  the  river;  she  makes  one  daily  trip  each  way,  times  her  trips 
BO  as  to  catch  the  high  water  over  this  shoal  region,  and  carries  all  the 
freight  that  offers ;  the  freight  rates  being  about  the  same  by  river  as 
by  rail.  If  the  channel  were  deeper  this  boat  would  not  have  to  time 
her  trips  by  the  tide,  and  she  could  then  carry  more  freight,  it  she 
could  get  it,  but  it  does  not  follow  that  it  would  be  carried  any  cheaper 
than  at  present.  Therefore  if  the  improvement  were  made  and  main- 
tained, it  would  help  this  boat  without  being  of  any  manifest  benefit  to 
commerce.  The  question  for  the  engineer  to  decide  is  how  is  this  stretch 
of  river  to  be  improved,  and  what  will  it  cost,  while  Congress  may  de- 
cide whether  or  not  money  shall  be  appropriated  for  the  improvement 
of  this  stretch  of  river,  which  will  benefit  principally  if  not  entirely 
the  owners  of  this  steamboat. 

Freshets  sometimes  cause  a  12-foot  rise  at  this  locality,  and  ice  gorges 
are  of  almost  annual  occurrence.  It  is  certain  that  the  channel  can  be 
improved  by  dikes  or  training- walls,  by  causing  contraction  of  the  water- 
way, but  it  is  not  at  all  certain  that  these  dikes  can  be  built  sufficiently 
strong  to  resist  the  enormous  annual  ice  pressure,  except  at  an  expense 
altogether  out  of  proportion  expected  to  be  derived  from  their  con- 
struction and  maintenance.  Two  dikes  have  been  built  on  creeks  to 
divert  their  waters  into  the  river  proper,  and  these,  with  the  dredging 
done,  have  cost  about  $91,000.  They  have  been  beneficial  to  navigation 
and  commerce  as  far  up  as  Bordentown,  but  of  very  little  benefit  above* 
The  river  below  Bordentown  is  yet  in  good  shape  and  needs  no  imme- 
diate further  attention — that  it  will  remain  so  is  improbable.  What 
permanent  improvements  will  be  required  to  maintain  existing  depths 
can  only  be  determined  by  further  study,  and  such  study  should  be 
based  on  actual  surveys,  which,  so  far  as  known,  with  a  view  to  the  im- 
provement of  the  river  as  a  whole,  have  never  been  made.  I  have^ 
therefore,  to  recommend  that  with  the  $10,000  available  for  the  improve- 
ment of  this  portion  of  the  river,  so  much  thereof  as  may  be  neces- 
sary may  be  used  in  making  a  complete  detailed  survey  between  Tren- 
ton land  Bridesburg,  so  as  to  connect  with  similar  surveys  below,  with  a 
view  to  ascertain  all  the  physical  characteristics  and  data  of  this  por- 
tion of  the  river,  without  which  no  intelligent  complete  project  for  the 
improvement  and  maintenance  of  this  stretch  of  river  can  be  made. 
The  survej'  should  be  commenced  in  April  and  completed  as  soon  as 
possible. 
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(2)    DELAWARE  RIVER  BELOW  BRIPESBURa,  PENNSYLVANIA. 

Bridesburg  is  within  the  limits  of  the  city  of  Philadelphia;  any  im- 
provements made  to  the  river  below  Bridesburg  ought  to  be  of  benefit 
to  the  commerce  of  Philadelphia.  Several  years  ago,  when  the  United 
States  commenced  improving  the  Delaware  River,  there  were  several 
shoal  places  in  the  river  that  at  low  water  did  not  have  more  than  18 
feet  of  depth  of  water  over  them.  These  places  were  improved  by  dredg- 
ing and  blasting,  until  now  there  are  only  two  or  three  plac^  in  the 
river  that  have  a  less  depth  than  24  feet,  and  the  channel  .depths  at 
theere  places  are  generally  only  a  few  inches  less  than  24  feet.  Below 
the  river  proper,  however,  in  the  upper  part  of  Delaware  Bay,  are  a  few 
stretches  that  have  never  been  improved  and  in  which  there  is  a  chan- 
nel depth  of  about  22  feet.  A  Board  of  United  States  Engineers  sev- 
eral years  ago  reported  that  the  Delaware  River  could  probably  be  im- 
proved to  a  depth  of  about  27  feet.  This  is  undoubtedly  so,  but  it  would 
be  useless  to  improve  the  river  to  this  depth,  so  long  as  there  was  less 
than  22  feet  in  the  upper  part  of  the  bay,  or  between  the  river  and  the 
ocean.  It  is  believed,  however,  that  these  latter  shoals  can  be  deepened 
to  26  or  27  feet.  -The  surveys  available  do  not  embrace  the  Delaware 
Bay,  and  therefore  the  practicability  of  maintaining  a  26-27  feet  depth 
cannot  be  definitely  passed  upon;  but  assuming  that  this  depth,  where 
surveys  are  not  available,  can  be  maintained  at  a  reasonable  expense, 
then  i  shall  endeavor  to  show  the  manner  and  estimate  approximately 
the  cost  of  improving  the  river  proper  from  Bridesburg  to  its  mouth  to 
26  feet  depth. 

The  mean  rise  and  fall  of  tides  in  this  long  stretch  of  river  is  about  6 
feet. 

On  the  latest  detailed  Coast  Survey  map,  herewith,  there  are  shown, 
in  red,  all  portions  of  the  river  between  Bombay  Hook  and  Philadelphia 
having  24  feet  depth,  and  in  a  slightly  deeper  shade  of  red  are  shown 
all  depths  of  26  feet  or  more.  The  small  portions  of  map  tinted  blue 
show  the  localities  improved  and  the  extent  of  the  improvements.  A 
glance  at  this  map  shows  at  once  the  best  depth  and  width  of  channel 
available,  also  the  shoals  between  the  channels,  their  extent,  and  enables 
one  to  form  a  good  idea  of  the  localities  where  improvements  are  neces- 
sary. The  map  shows  with  very  little  study  that  the  26-foot  areas  of 
depth  are  but  little  less  than  the  24-foot  areas,  from  which  it  may  be 
inferred  that  it  would  cost  but  little  more  to  get  a  26foot  channel  in  the 
river  than  a  24  foot  channel  would  cost ;  this  would  be  the  case  if  the 
improvement  was  made  by  dikes  to  contract  the  water-way,  and  the 
bed  was  susceptible  to  scour.  The  bed  can  be  scoured  at  every  shoal 
except  at  Schooner  Ledge,  where  the  bed  is  rock.  If  depths  be  consid- 
ered at  high  water  instead  of  mean  low  water,  there  is  no  place  in  the 
river  below  Philadelphia  where  (in  the  channel)  less  than  26  feet  of 
depth  exists. 

The  Maritime  Exchange  has  furnished  the  following  list  of  vessels  and 
their  draught  of  water;  it  is  believed  to  be  a  complete  list  of  all  vessels 
ilrawing  more  than  24  feet  of  water  that  have  passed  in  or  out  from 
Philadelphia  during  the  past  two  years: 

Steamer  British  Princess :  1  trip  24i  feet. 
Steamer  British  Crown:  1  trip  24^,  1  trip  25. 
Steamer  Lord  Oough :  25,  24i.  25^. 
Steamer  Vaderland :  26,  25,  2H,  25. 
Steamer  Lord  Clive:  25,  25i,  24i. 
Steamer  Zeeland:  26.10'',  25,  25^. 
Steamer  Switzerland:  24^. 
Ship  I.  Wiesenhom :  26^. 
Eighteen' trips  in  two  years. 
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Some  of  the  heaviest  draught  vessels  on  this  list  were  four  days  in 
passing  from  the  city  tx)  the  sea,  on  account  of  having  to  wait  for  tides 
on  the  shoals.  If  the  river  were  imi)roved  to  a  depth  of  26  feet  at  mean 
low  water,  there  should  then  be  no  detention  to  vessels  of  this  draught. 

That  part  of  the  Delaware  River  between  Five  Mile  Point  (a  few  miles 
below  Bridesburg)  and  Fort  Mifflin,  embracing  all  portions  in  front  of 
the  city  of  Philadelphia,  has  been  so  thoroughly  studied  in  a  report  the 
result  of  a  survey  made  by  Mr.  Giesler,  submitted  by  the  late  General 
Weitzel  and  printed  in  Senate  Ex.  Doc.  No.  59,  Forty-eighth  Congress, 
first  session,  that  but  little  of  this  portion  is  left  unknown.  The  survey 
is  complete,  with  borings,  currents,  tides,  sectional  areas,  &g.,  and  the 
report  gives  generid  ideas  for  improving  this  stretoh  of  river. 

Appended  to  my  report  will  be  found  sectional  areas  of  that  stretch 
of  river,  also  a  report  by  Mr.  Giesler,  made  to  Major  Ludlow,  but  I  be- 
lieve never  [>rinted,  showing  the  relation  between  the  high  and  low 
water  widths  of  the  whole  Delaware  Kiver  below  Five  Mile  Point. 

In  addition  to  information  obtained  from  Mr.  Giesler's  reports  other 
data  was  sought  and  obtained  from  the  Advisory  Board,  composed  of 
one  officer  from  the  Navy,  one  from  the  Coast  Survey,  and  one  from  the 
Engineer  Corps  of  the  Army.  This  Board  was  appointed  some  years 
ago  by  the  President  to  advise  the  councils  of  Philadelphia  on  matters 
relating  to  the  harbor  in  front  of  the  city. 

The  Advisory  Boanl  recommended  certain  bulkhead  lines  for  the  city 
and  also  made  a  general  projeafc  for  the  improvement  of  the  harbor.  So 
much  of  this  as  related  to  the  im)>rovement  in  the  neighborhood  of  Pet- 
ty's  Island,  together  with  an  estimate  of  its  cost,  was  submitted  to  the 
Chief  of  Engineers  in  my  report  of  May  3, 1884. 

The  estimate  for  this  portion  was  as  follows: 

Purchase  or  land  on  inland^  27  acn?>,  jU  S"».0(H» $135,000 

2,000,000  cnbic  yards  dredging  to  15  feet  depth,  at  35  cents 700, 000 

3,000  feet  of  jetty  at  Fislier^s  Point,  at  $10 30,000 

5,360  feet  of  bulkhead  on  Petty's  Island,  at  $10 5:i,600 

Contingencies  10  per  cent 91,ti60 

Total 1,010,460 

The  Advisory  Board  considered  three  plans  for  the  treatment  of  the 
river  near  Petty's  Island.  One  was  to  close  the  New  Jersey  channel  by 
a  dike  nearly  IJ  miles  long,  extending  from  Fisher's  Point  to  the  head  of 
Petty's  Island  and  cutting  away  a  large  portion  of  the  westerly  part  of 
this  island  to  make  room  for  the  increased  volume  of  water  which  would 
flow  into  the  new  channel.  A  serious  obje*  tion  to  this  plan  was  the 
closing  of  the  water-way  on  the  Jersey  side.  Another  project  consid- 
ere<l  was  that  of  building  a  dike  from  the  Pennsylvania  side' to  the  head 
of  Petty's  Island,  leaving  a  basin  below  the  dike  and  keeping  only  the 
Jersey  channel  open.  The  plan  adopted  was  a  compromise  between 
these  two,  so  as  to  leave  both  channels  open,  to  build  a  dike  extending 
from  Fisher's  Point  towards  the  head  of  the  Island  as  far  as  might  be 
necessary  to  deflect  a  largely  increased  volume  of  ebb  tide  down  the 
Pennsylvania  side  or  channel  and  also  to  cut  away  a  portion  of  Petty's 
Island  on  its  westerly  side  so  as  to  widen  the  channel  to  iiccommodate 
this  increased  volume  of  water,  as  well  as  to  direct  it  over  a  bar  in  pro- 
cess of  formation  ;  to  extend  the  lower  end  of  the  island  further  down- 
etream,  build  up  a  part  of  the  Jersey  side  of  the  island,  and  there  to 
bulkhead  various  parts  of  the  island  substantially  as  was  shown  on 
tracings  sent  to  Washington  with  my  report  of  May  3, 1884. 

Mr.  8tierle,  assistant  engineer,  has  had  this  part  of  the  river  under 
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consideration  for  the  past  few  months,  with  all  data  that  was  avail- 
able, has  worked  out  a  plan  for  the  improvement,  which  is  in  p^eneral 
but  a  slight  modification  of  that  recommended  by  the  Advisory  Board. 
His  project  is  herewith  appended. 

It  is  observed  tliat  each  plan  requires  cutting  away  a  part  of  Petty's 
Island.  This  is  private  property  which  will  have  to  be  purchased  or 
condemned  and  paid  for.  Other  portions  of  the  island  are  to  be  built 
up.  The  accretions  thus  made  will  be  as  valuable,  probably,  to  the 
owners  of  these  accretions  as  the  property  to  be  cut  away  is  worth,  and 
which  the  United  States  will  probably  be  expect4?d  to  pay  for.  It  is 
therefore  a  question  for  Congress  to  decide  whether  or  not  an  appropri- 
ation shall  be  made  to  purchase  private  property  required  to  make  a 
harbor  improvement  the  benefits  of  which  accrue  financially  to  a  few 
individuals  whose  property  is  built  up,  and  to  the  local  commerce  of  the 
city  of  Philadelphia.  The  improvement  will  make  a  wider  channel  than 
at  present  0])po8it«  the  upper  part  of  the  city,  will  produce  deeper  water 
close  to  the  Port  Kichmond  piers  owned  by  the  Reading  Railway  Com- 
pany and  others,  and  thereby  enable  heavier  draught  vessels  to  reach 
the  piers,  which  may  eventually  result  in  an  increased  commerce  and 
certainly  will  furnish  increased  commercial  facilities. 

There  is  now  as  deep  a  water-way  and  as  wide  a  channel  at  the  ends 
of  these  wharves  as  there  ever  was.  The  wharves  cannot  be  extended 
to  deeper  water  without  injuring  the  harbor,  as  they  are  now  out  to  the 
bulkhead  line.  Commerce  is  now  handled  in  deeper-draught  vessels 
than  formerly,  and  the  owners  of  these  wharves  have  spent  thousands 
of  dollars  in  dredghig  beyond  the  ends  of  their  wharves  to  accommo- 
date their  commerce.  The  United  States  has  also  spent  $116,000  in 
widening  and  deepening  this  channel,  ^s  shown  on  the  blue  arrow-head 
area  of  the  map  herewith.  A  deep,  wide  channel  is  of  great  benefit  to 
a  city,  but  to  get  the  full  benefit  of  such  channel  its  deep  water  should 
extend  up  to  and  against  the  wharves.  As  the  wharves  cannot  be 
further  extended  toward  the  channel,  it  follows  that  the  channel  must 
be  widened  toward  the  wharves.  Whether  this  expense  of  greatly 
widening  the  channel  should  be  borne  by  the  city,  by  the  wharf-owners, 
or  by  the  General  Government  is  at  least  open  to  discussion.  If  Gov- 
ernment buys  the  land  wanted  on  Petty's  Island  in  carrying  out  any 
project  for  the  improvement  of  this  portion  of  the  river,  it  may  not  b6 
very  long  before  Congress  will  be  asked  to  purchase  Smith's  and  Wind- 
mill islands,  but  a  few  miles  farther  down  stream,  where  the  channel  is 
very  much  narrower  and  of  more  importance  than  near  Pettj's  Island. 

Ju  my  judgment  it  makes  but  little  difference  which  project  is  adopted 
for  the  improvement  of  the  river  near  Petty's  Island.  Either  will  cost 
in  round  numbers  about  $1,000,000.  Either  plan  will  probably  effect 
the  desired  result,  and  all  plans  involve  the  purchase  of  private  prop- 
erty, and  unless  the  wharf  or  pier  lines  on  both  sides  of  the  river  near 
the  projected  improvement  are  kept  on  certain  well-defined  lines  in  their 
proper  places  it  would  be  useless  to  even  commence  the  improvement, 
Nor  should  any  improvement  be  attempted  (I  mean  permanent  improve- 
ment by  dikes)  near  Petty's  Island  until  the  title  to  so  much  land  on 
Petty'^j  Island  as  may  be  required  is  vested  in  the  United  States. 

Below  Petty's  Island  there  are  no  obstructions  to  the  navigation  due 
to  want  of  depth  or  width  of  channel  until  the  bar  just  below  Fort 
Mifflin  is  reached.  Much  delay  is  caused  by  ice  obsti'uctions  at  the 
Horse  Shoe,  opposite  the  lower  part  of  the  city  of  Philadelphia,  but  this 
can  be  overcome  by  the  use  of  ice-boats  owned  by  the  city,  if  properly 
used.    In  the  preparation  of  the  project  for  the  permanent  improve- 
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ment  of  the  river  below  Fort  Mifflia  I  have  mide  use  of  Coast  Survey 
mapkS,  such  Engineer  Department  m^ips  as  were  available,  and  particu- 
larly of  the  valuable  computations  and  data  collected  by  Mr.  Henry 
Mitchell,  of  the  Coast  and  Geodetic  Survey,  printed  in  the  annual  Cotkst 
Survey  reports.  On  the  Coast  Survey  map  herewith  I  have  shown 
cross  sections  of  the  river  at  every  nautical  mile  of  its  length,  commenc- 
ing at  Fort  Mifiiin  Light.  From  these  cross-sections,  and  from  the  tables 
of  Mr.  Mitchell,  published  in  the  Coast  Survey  reports,  I  have  prepared 
a  series  of  curves  (on  profile  paper  herewith)  showing  some  remirkable 
relations  between  sectional  areas,  surface  widths,  mean  and  channel 
depths.  The  general  map  with  its  tints  and  cross-sections,  together  with 
the  chart  of  the  curves  just  referred  to,  presents  with  very  little  study  a 
graphic  description  of  the  estuary  which  it  would  take  thousands  of 
figures  to  express.  From  a  study  of  such  curves  and  a  mass  of  figures 
Mr.  Mit<5hell  has  deduced  formulas  for  the  curves  representing  widths, 
sectional  areas,  cross-sections,  &c. 

The  curves  of  mean  depths  and  widths  were  plotted  close  to  each 
Other,  and  present  a  remarkable  contrast.  In  each  section  increased 
width  shows  decreased  depth,  and  conversely  decreased  width  shows 
increased  depth.  The  two  curves  show  scarcely  a  single  exception  to 
this  rule,  from  which  it  may  be  inferred  that  to  produce  a  greater  mean 
deptli  in  any  section  it  would  only  be  necessary  to  contract  the  surface 
widtki ;  but  the  surface  width  might  be  the  same  in  two  sections  several 
milea  apart;  the  wica/t  depth  might  be  the  same,  while  the  cross-sec- 
tional areas  might  differ  greatly  or  even  be  the  same,  and  yet  their 
channel  depths,  that  which  is  being  sought  for,  might  be  very  different. 
It  was  therefore  necessary  to  plot  the  sectional  area,  of  each  section 
alongside  of  the  widths,  and  channel  depths  alongside  of  inean  depths. 
The  curves  representing  sectional  areas  and  surface  widths  bear  a 
striking  resemblance  and  parallelism  to  each  other,  the  curve  of  widths 
being  a  little  more  ragged  than  that  of  sections,  and  the  areas  increase 
a  little  more  rapidly  than  the  widths  as  we  go  down-stream.  If,  how- 
ever, a  smooth  curve  be  drawn  through  each  of  the  latter  curves,  so  as 
to  remove  these  irregularities,  we  get  as  a  result  two  curves  identical 
in  character  and  almost  exactly  parallel  to  each  other.  The  curves  of 
mean  depths  and  channel  depths,  while  not  alike  throughout  their  whole 
lengths,  yet  between  sections  9  and  19  (11  miles)  and  33  to  40  (8  miles) 
they  are  identical  and  parallel,  that  of  channel  depths  being  about  or  a 
little  more  than  one-half  greater  than  that  of  mean  depths.  Where  the 
parallelism  between  these  two  curves  does  not  exist,  a  glance  at  the 
cross  sections  shows  at  once  the  cause  of  the  divergence,  which  is  in- 
variably due  to  shoals  or  islands  in  the  stream ;  these  make  contractions 
of  water-way  and  cause  increased  channel  depth. 

The  distance  from  Fort  Mifflin  to  Bombay  Hook  is  about  40  nautical 
miles.  The  estuary  varies  in  width  in  the  distance  from  1  to  4  nautical 
miles,  and  if  the  bends  were  obliterated  the  shape  of  the  estuary  would 
bethat  of  a  trumpet,  as  is  shown  by  the  smooth  curve  through  the  curve  of 
widths.  But  the  river  is  full  of  bends,  reverse  curves  of  a  variable  degree 
of  curvature,  and  at  some  of  these  bends  the  channel  depths  are  defective; 
in  other  words,  there  is  where  we  find  the  shoals  requiring  improvement. 
The  deflciencj"  in  depths  is  due  either  to  increased  widths  of  the  estuary 
at  these  places,  causing  the  tides  to  flow  over  a  wide  area  without  ability 
to  produce  scouring  effect,  or  else  it  is  because  the  ebb  and  flood  tides 
do  not  flow  in  the  same  channel-way.  The  remedy  for  improving  the 
channel-way  is  contraction,  so  as  to  contpel  both  inflowing  and  outflow- 
ing tides  to  occupy  the  same  channel.    This  must  be  done  in  such  a 
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way  as  not  to'reduce  the  tidal  capacity  of  the  river  nor  seriously  retard 
the  tidal  inflow. 

The  tide  is  the  working  agent  to  produce  and  maintain  the  channel, 
and  training-walls  or  dikes  to  guide  the  tides  in  the  proi)er  direction 
are  all  that  may  be  required.  The  other  questions  to  be  considered  are, 
where  and  how  are  the  dikes  to  be  placed,  what  will  be  their  cost,  and 
what  is  to  become  of  the  material  scoured  outf 

The  dikes  should  be  placed  at  or  near  the  shoals ;  their  directions 
will  depend  entirely  upon  local  conditions  of  currents,  tides,  condition 
of  bottom;  their  cost  depends  upon  the  character,  length,  depth,  height, 
and  strength  required ;  and  the  material  scoured  will  generally  be  de- 
posited close  to,  but  below,  the  present  shoals,  where  there  is  plenty  of 
room  for  it. 

Referring  to  the  Coast  Survey  map  herewith,  we  find  at  the  lower 
end  of  the  estuary  near  Bombay  Hook  a  region  of  shoals.  The  estu- 
ary is  too  wide;  it  must  be  contracted.  We  have  no  detiiiled  survey 
with  reference  to  currents,  &c.,  of  this  immediate  section,  therefore  the 
actual  ))osition,  length,  &c.,  of  dike  is  undetermined,  but  from  the  limited 
data  available,  it  would  probably  be  built  on  the  Delaware  side,  as 
shown  on  either  the  full  or  dotted  line,  leaving  an  o])ening  opposite 
mouth  of  Duck  Creek;  would  probably  be  a  pile  dike  filled  with  rubble, 
having  a  mean  height  of  10  feet;  would  be  3  miles  in  length,  and  cost 
about  $16.50  per  running  foot,  or  in  all  about  $261,300. 

The  next  i)lace  above  is  near  Dan  Baker  Shoal.  Here  we  find  a  shoal 
2J  miles  in  length,  generally  of  sand,  with  adej^th  of  21  to  22  feet  of  water. 
This  shoal  is  at  the  foot  of  a  bend,  the  estuaiy  becomes  suddenly  wide, 
and  is  increasing  in  width  by  a  washing  of  the  Delaware  shore,  caused 
by  the  flood  tide,  which  sets  strongly  toward  that  shore,  while  the  ebb 
currents  hug  the  Dan  Baker  Shoals  and  flow  toward  the  Jersey  shore. 
The  currents  are  admirably  shown  on  the  current  charts  now  on  file  in 
the  Engineer  Bureau  at  Washington,  made  for  use  in  the  selection  of 
an  ice-harbor  near  Keedy  Island,  which  accompanied  my  annual  report 
for  1884.  Two  alternative  projects  for  the  treatment  of  this  locality  are 
shown — one  in  dotted  lines,  the  other  in  a  full  black  line.  If  dikes  be 
built  on  the  dotted  line,  they  must  be  high  dikes  with  openings  oppo- 
site the  mouth  of  each  creek;  they  will  aggregate  about  5  miles  in 
length,  have  a  mean  height  of  8  feet,  and  are  estimated  to  cost  $13  per 
running  foot — $348,480.  It  built  on  that  line  they  will  contract  the 
width  about  20  per  cent. ;  but  will  only  contract  the  low-water  sectional 
area  about  5  per  cent.,  hence  to  produce  the  scouring  effect  required 
they  must  be  high  dikes,  in  which  event  both  high-water  widths  and 
sections  are  reduced  nearly  15  per  cent. 

The  other  project,  that  of  building  a  dike  on  the  full  line,  a  low  dike, 
I  think  will  be  more  efl'ective,  for  it  will  divert  an  immense  flood  vol- 
ume over  the  shoals,  a  large  portion  of  which  now  passes  between  Reedy 
Island  and  the  Delaware  shore,  which  is  the  natural  flood  channel.  The 
conformation  of  the  shore  and  the  deep  water  behind  Reedy  Island,  to- 
gether with  the  current  observations,  prove  the  assertion.  Compel  the  in- 
creased flood  volume  to  pass  on  the  Jersey  side  of  Reedy  Island,  then 
flood  and  ebb  currents  must  flow  in  the  same  channel  over  the  shoals 
and  the  problem  is  solved.  The  me^in  height  of  the  tides  here  is  nearly 
6  feet.  This  dike  will  be  22,440  feet  long,  in  a  mean  depth  of  water  of 
10  feet,  will  cost  about  $16.50  per  running  foot,  or,  say,  in  all  $368,192. 

The  next  shoal  area  above  is  abreast  of  Salem  Cove,  below  Pea  Patch 
(Fort  Delaware)  Island ;  it  is  of  but  small  extent,  and  has  never  given  the 
pilots  any  trouble,  but  a  shoal  exists,  and  if  26  feet  of  water  is  required 
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this  shoal  must  be  removed.  At  this  point  the  river  is  again  unusually 
wide.  It  is  possible  that  the  Reedy  Island  dike,  by  its  concentration  of 
flood  volume,  mjiy  scour  out  this  shoal,  but  for  fear  that  it  may  not 
I  have  designed  a  dike  extending  from  Pea  Patch  in  a  curved  direction 
aloD£r  the  shoal  at  its  foot  with  the  object  of  diverting  increased  flood 
current  toward  the  Jersey  shore.  Much  of  the  flood  current  now  goes 
up  the  Delaware  Channel,  which  in  former  years  was  the  main  ship- 
channel,  but  the  rapid  increase  of  the  Pea  Patch  Island  and  the  shoals 
extending  from  it  in  a  southerly  direction  have  diverted  much  of  the 
flood  current  to  the  Jerse}^  side  of  the  river.  The  loss  of  this  cur- 
rent has  injured  the  Delaware  Channel  and  benefited  that  on  the  Jersey 
side.  In  addition  to  this  curve<l  low  dike  I  have  designed  a  short  high 
dike  from  Reedy  Point.    Their  approximate  cost  will  be  as  follows : 

Lower  Pea  Patch  dike  9,240  feet,  10  feet  depth $152,460 

High  dike  (Reedy  Point)  probably  uuuecessary 23, 070 

The  next  bad  shoal,  the  worst  place  on  the  river  to  treat,  is  Bulkhead 
Bhoal,  a  short  distance  above  Fort  Delaware.  Here  arc  two  channels, 
both  reasonably  good,  but  the  Jersey  Channel  is  the  best  of  the  two  and 
is  uow  the  main  ship  channel.  That  on  the  Delaware  side' must  be 
kept  open  to  accommodate  the  commerce  of  Delaware  City  and  the  im- 
mense commerce  using  the  Chesapeake  and  Delaware  Canal,  which 
conaes  into  the  Delaware  at  Delaware  City. 

This  Delaware  Channel  is  essentially  an  ebb-tide  channel;  the  Jersey 
Channel  is  a  tioodtide  channel.  I  have  presented  two  projects  for  the 
treatment  of  this  shoal,  one  by  a  dike  from  the  Delaware  shore  near 
New  Castle,  running  over  the  Delaware  Channel  to  the  upper  end  of 
Pea  Patch  Island  shoal,  diverting  nearly  all  of  the  ebb  current  to  the 
Jersey  side  and  to  the  injury  if  not  destruction  of  the  Delaware  Chan- 
nel, the  other  plan  being  a  compromise  plan  by  means  of  a  dike  extend- 
ing from  the  upper  end  of  Pea  Patch  Island  in  a  curved  direction  close 
to  the  Bulkhead  Shoal.  The  object  of  this  dike  is  to  divert  some  of  the 
ebb  current  from  the  Delaware  side  to  the  Jersey  side,  causing  both 
currents  to  flow  over  the  shoal  in  the  bulkhead  dredged  channel,  thus 
maintaining  and  improving  this  cut,  on  which  $97,500  have  already  been 
spent  in  dredging.  This  second  project  would  leave  an  ample  ebb  flow 
to  the  Delaware  Channel  to  keep  it  open  to  a  satisfactory  depth,  and 
would  probably  scour  out  the  Bulkhead  Shoal  and  Goose  Island  Flats, 
making  a  good  channel  where  this  shoal  now  gives  trouble.  Mr.  Thos. 
Valentine,  assistant  engineer,  submits  two  alternative  projects  by  dik- 
ing in  this  locality.  His  report,  sketch,  and  estimate  accompany  my 
report.  My  dike  at  the  upper  end  of  Pea  Patch  Island  is  14,000  feet 
long,  is  a  low  dike  in  10  feet  mean  depth,  and  is  estimated  to  cost  $16.50 
per  foot,  or  $231,000. 

The  dike  from  the  Delaware  shore  is  not  estimated  for;  it  will  cost 
about  doubly  as  much,  and  perhaps  is  less  satisfactory  because  less 
effective  than  the  dike  estimated  for. 

I  forward  herewith  a  tracing,  the  result  of  a'  survey  at  Bulkhead 
Bhoals  in  September,  1884,  showing  the  condition  of  the  shoal  at  this 
time.  We  need  current  and  tidal  observations  at  this  locality  before 
commencing  permament  improvements. 

Above  Bulkhead  Shoals  we  find  the  Cherry  Island  Flats ;  $397,358 
have  been  spent  in  dredging  there.  The  result  is  a  good  channel,  and  it 
is  believed  to  be  self  ihaintaining  now,  as  both  flood  and  ebb  currents 
flow  through  it.  The  cut  has  a  depth  of  26  feet  of  water  in  it,  and  re- 
cent surveys  show  the  channel  here  to  be  improving. 
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The  next  obstacle  above  is  at  Scbooner  Ledge.  Here  the  bottom  is 
rock,  has  been  blasted  so  as  to  obtain  a  depth  of  24  feet  at  a  cost  of 
about  $170,000.  To  get  26  feet  depth  at  this  place  by  175  feet  width 
will  require  the  removal  of  18,000  cubic  yards  of  rock,  at  an  estimated 
cost  of  $25  =  $450,000. 

The  next  and  last  shoal,  not  yet  reported  on,  is  just  below  Fort  Mif- 
flin. 

Lieutenant  Casey's  project  for  the  treatment  of  this  shoal  is  shown  on 
the  map  in  dotted  red  lines:  his  report  thereon  is  appended.  My 
project  is  shown  in  full  black  lines  on  the  same  map.  It  consists  of  a 
dike  extending  from  Hog  Island  to  Maiden  Island  to  divert  an  increased 
ebb  flow  through  the  dredged  channel,  which  is  not  self-maintaining 
and  on  which  $281,784  have  been  expended.  This  dike  to  be  6,000  feet 
long,  in  12  feet  mean  depth  of  water,  and  is  estimated  to  cost  $118,983, 
and  a  short  dike  opposite,  if  necessary,  3,000  feet  long  in  12  feet  mean 
depth  to  direct  flood  current  through  cut,  estimated  to  cost  $49,500. 

I  am  of  impression  that  no  dike  will  be  required  at  foot  of  Tinicuim 
Island,  although  in  this  view  I  may  be  in  error.  Lieutenant  Casey  gives 
reasons  for  this  dike  in  his  project  which  are  worthy  of  consideration, 
but  if  built,  openings  must  be  left  in  it  to  accommodate  the  commerce 
of  Crumb  and  Darby  creeks. 

A  survey  showing  condition  of  the  channel  at  Fort  MifQin  Cut  is  here- 
with. 

The  following  is  a  recapitulation  of  estimated  cost  of  permanent  worka 
for  improvement  of  the  Delaware  River  below  Bridesburg  : 

Dike  at  Bombay  Hook |261,300 

Dike  at  Reedy  Island  (Dan  Baker  Siioal) 368,192 

Dike  at  lower  end  of  Pea  Pat  eh 152, 460 

Dike  at  Reedy  Point  (may  not  bo  necessary) 23, 070 

Dike  upper  end  of  Pea  Patch 231,  UOO 

Dikeat  Hog  Island 118,980 

Dike  at  opposite  (may  not  be  necessary) 49,50f 

Improvement  at  Petty's  Island 1, 010, 460 

Schooner  Ledge  (blasting) 450,000 

Total  estimate 2,661,9(3 

The  interest  on  this  amount  of  money  at  3  per  cent,  is  $80,048  per 
annum. 

Appropriations  have  been  made  to  date  for  the  improvement  of  thi» 
river  below  Bridesburg  aggregating  $1,450,000. 

APPENDIXES  TO  THIS  REPORT. 

One  Coast  Survey  map  of  the  estuary  of  the  Delaware. 

One  chart  of  curves,  of  widths,  aroas^  and  depths  below  Fort  Mifflin. 

One  tracing  of  sectional  areas  of  river  between  Five  Mile  Point  and  Fort  Mifflin. 

One  tracing,  Mr.  Valeutine^s  project  for  treatment  of  Bulkhead  Shoals. 

One  tracing,  snrvey  of  Bulkhead  Shoal. 

One  tracing,  survey  of  Fort  Mifflin  Cut. 

One  tracing,  project  of  Mr.  Stierle  for  Petty*s  Island  improvement. 

One  report  of  Mr.  Valentine,  assistant  engineer,  with  project  for  Bulkhead  Shoal. 

One  report  of  Mr.  Stierfe,  assistant  engineer,  with  project  for  Petty^s  Island  im- 
provement. 

One  report  of  First  Lieutenant  Casev,  United  States  Engineers,  with  project  foe 
Fort  Mifllin  Bar. 

One  report  of  Mr.  Giesler  on  width  of  Delawara  River. 

Respectfully  submitted. 

W.  H.  Heueb, 

Major  of  Engineers^ 
The  Chief  of  ENaiNEERS,  U.  S.  A. 
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[First  Indonement.] 

United  States  Engineer  Office, 

Baltimore,  Md.,  November  29,  1884. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 
It  is  recommended  that  the  survey  of  the  portion  of  the  river  between 
Trenton  and  Bridesburg  proposed  by  Major  Heuer  (see  page  6  of  his 
report)  be  made. 

It  is  also  recommended  that  the  subject  of  the  improvement  of  the 
Delaware  River  be  referred  to  a  special  Board  of  Engineers,  of  which 
Major  Heuer  be  a  member. 

Wm.  p.  Oraighill, 
Lieutenant' Colonel  of  Engineers. 

[Second  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

December  6,  1884. 

Respectfully  submitted  to  the  Secretary  of  War. 

The  Chief  of  Engineers,  in  a  communication  of  August  8,  1884,  to 
Captain  Heuer,  the  officer  in  charge  of  the  improvement  of  the  Dela- 
ware River,  referred  back  his  project  for  the  application  of  the  funds 
gra\»ted  by  the  river  and  harbor  act  of  July  6, 1884,  to  that  river  for  the 
expression  of  his  views  upon  the  cost  of  maintaining  as  well  as  of  ob- 
taining the  navigable  depths  required,  with  the  ultimate  object,  as  ex- 
pressed in  that  communication,  of  Submitting  the  whole  subject,  with 
the  approval  of  the  Secretary  of  War,  to  a  special  Board  of  Engineers. 
I  therefore  recommend  that  a  special  Board  of  Engineer  officers,  to 
consist  of  Lieut.  Col.  W!  P.  Craighill,  Lieut.  Col.  Walter  McFarland, 
Maj.  G.  L.  Gillespie,  and  M^.  W.  H.  Heuer,  with  Lieut,  GDI  L.  Casey  as 
recorder,  be  constituted,  under  orders  from  this  office,  to  consider  and 
report  upon  the  subject  of  the  permanent  improvement  of  the  Delaware 
River  and  Bay,  and  that  the  survey  herein  proposed  of  the  portion  of 
Delaware  River  between  Trenton  and  Bridesburg,  with  the  view  to  a 
permanent  improvement,  be  approved ;  the  expenses  of  the  proposed 
Board  to  be  defrayed  from  the  appropriation  of  July  5, 1884,  for  the  im- 
provement of  Delaware  River. 

John  Newton, 
Chief  of  Engineers , 
Brig,  and  Bvt.  Maj.  Oen. 

[Third  indorsement.] 

The  recommendation  of  the  Chief  of  Engineers  is  approved. 
By  order  of  the  Secretary  of  Wa(^ 

John  Tweedale, 

Chief  Clerk. 
War  Department,  December  10,  1884. 


report  op  mr.  thohias  valentine,  assistant  engineer. 

United  States  Engineer  Office, 

Philadelphia,  Pa.,  November  26,  1884. 

Sir:  Obedient  to  your  verbal  instructions,  I  respectfully  submit  the  following  proj- 
ect for  the  permanent  improvement  of  the  Delaware  River  in  the  immediate  vicinity 
of  Bulkhead  Shoal : 

The  locality  of  the  proposed  improvement  is  about  40  miles  below  Philadelphia, 
near  Pea  Patch  Island  (Fort  Delaware),  and  has  been  the  source  of  much  annoyance 
to  the  greater  portion  of  the  commerce  ascending  and  descending  the  Delaware  for 
many  years  past.  This  subject  is  of  much  importance,  and  should  be  treated  with  a 
fbll  knowledge  of  the  extent  and  character  of  the  existing  difficulties,  the  direction 
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and  velocity  of  the  flood  and  ebb  currents  at  different  stages  of  the  tide,  and  sufficient 
data  of  the  condition  of  the  river  at  this  locality  at  different  periods  for  years  back. 

The  information  required,  I  regret  to  say,  is  not  so  complete  as  I  would  prefer,  and 
for  that  reason  I  may  fail  to  present  this  subject  as  intelligently  as  it  deserves. 

The  project  embraces  two  cbannels,  the  Eastern  or  Main  Ship-Channel  and  the 
Western  Channel.  The  existing  main  channel  passes  to  the  eastward  of  Bulkhead 
Shoal,  and  in  moving  down  the  Deep  Water  Point  Range  and  around  the  arc  to  con- 
nect with  the  New  Castle  Range,  an  angle  of  about  70  degrees  has  to  be  overcome. 

Goose  Island  Flats,  which  lies  to  the  eastward  of  the  channel,  occupies  substantially 
the  position  of  a  chord  to  the  arc  referred  to  above,  with  a  minimum  and  maximum 
depth  over  them  of  3  feet  and  18  feet  respectively  at  low  tide.  This  condition  of 
things  makes  the  navigation  of  this  channel  somewhat  hazardous,  and  oftentimes  is 
attended  with  much  delay  and  expense. 

Dredging  operations  have  been  in  progress  hero  from  time  to  time  since  1875,  with 
a  view  of  improving  the  upper  portion  of  the  channel  by  cutting  away  a  part  of  the 
up-stream  spur  of  Goose  Island  Flats,  but  without  very  satisfactory  results. 

From  the  examination  of  the  chart  it  becomes  evident  what  is  required  to  make 
this  channel  acceptable  to  the  commercial  interests  of  Philadelphia  can  onlv  be 
successfully  accomplished  by  the  construction  of  a  jetty  commencing  at  the  Dela- 
ware shore  jnst  below  New  Castle,  Del.  (see  black  line  on  chart  herewith),  and  ex- 
tending the  same  across  the  W^estern  Channel  to  the  upper  end  of  Bulkhead  Shoal, 
thence  along  the  easterly  portion  of  Bulkhead  Shoal  to  the  upper  end  of  Pea  Patch 
Island.  The  structure  to  be  crib- work  of  round  hemlock,  tilled  in  with  stones,  and 
built  up  to  reference  3  feet  above  half-tide  mean  low  water. 

With  this  work  completed,  the  result,  no  doubt,  would  be  the  removal  of  that  por- 
tion of  Bnlkheail  Shoal  lying  east  of  the  jetty  and  the  Goose  Island  Flats  to  a  satis* 
factory  depth. 

The  objectionable  feature,  however,  to  this  project  is  that  it  closes  off  the  channel 
of  nearest  approach  to  Delaware  City,  and  increases  the  distance  of  river  transporta- 
tion for  the  traffic  from  the  north  destined  for  the  Delaware  and  Chesapeake  Canal. 

Combined  opposition  from  these  and  other  interests  might  defeat  the  execution  of 
the  work,  and  perhaps  result  in  any  event  in  the  abandbnment  of  the  project.  The 
onl3'  alternative  in  that  case  would  be  to  provide  for  the  improvement  of  the  West- 
ern Channel  by  closing  off  the  present  main  channel,  by  the  construction  of  a  jetty, 
commencing  at  the  New  Jersey  shore,  opposite  New  Castle,  Del.  (see  red  line  on  chart 
herewith),  and  extending  the  same  in  a  westerly  direction  across  the  main  channel 
to  the  uppermost  point  of  Bulkhead  Shoal,  tbenc  along  the  crest  of  the  shoal  to  the 
west  side  of  Pea  Patch  Island,  and  also  along  the  westerly  side  of  the  channel  in 
front  of  Hambnrg  Cove.  The  character  of  the  structure  to  bo  similar  to  that  pro- 
posed for  the  improvement  of  the  Eastern  Cliannel,  except  at  the  crossing  of  the  main 
channel,  where  stones  entire  are  estimated  for. 

The  following  estimates  of  cost  are  submitted: 

ESTIMATE  COST  FOR  CONSTRUCTION  OF  WORKS  FOR  THE  PERMANENT  IMPROVEMENT 
OF  THE  EXISTING  MAIN  SHIP-CHANNEL  AT  BULKHEAD  SHOAL. 

16,000  linear  feet  of  timber  and  stone  jetty  along  the  easterly  edge  of  Bulk- 
head Shoal,  at  116 ti»<>,000 

1,500  linear  feet  of  timber  and  stone  jetty  extending  from  the  Delaware 
shore  just  above  New  Castle,  Del.,  <in  to  the  18-inch  curve,  at  $12 18,  OOQ 

5,000  linear  feet  of  timber  and  stone  jetty  across  the  Western  Channel,  at  $32.       160, 000 

*  434,000 

Contingent  expenses 52, 000 

Total 486,000 

ESTIMATE  COST  FOR  CONSTRUCTION  OF  WORKS  FOR  THE  IMPROVEMENT  OF  WESTERN 
CHANNEL  AT  BULKHEAD  SHOAL. 

21,000  linear  feet  of  timber  and  stone  jetty  abreast  of  Hamburg  Cove,  at|16.    $336, 000 

1,700  linear  feet  of  timber  and  stone  jetty  along  the  crest  of  Bulkhead 

Shoal,  at  812 204,000 

2,500  linear  feet  of  timber  and  stone  jetty  extending  out  from  the  New  Jer- 
sey shore,  opposite  New  Castle,  Del.,  at  $12 30, 000 

5,000  linear  feet  of  stone  jetty  across  the  existing  main  ship-channel,  200,000 
tons,  at  $2 400,000 

970,000 
Contingent  expenses  12  per  cent 116,400 

Total 1,086.400 
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Aooompanying  this  report  is  a  chart  of  the  Delaware  River  at  Bulkhead  Shoal, 
showing  location  of  proposed  jetties  for  the  permanent  improvement  of  the  channel- 
way  at  that  locality. 
Kespeotfally  submitted. 

Thos.  Valentine, 

Assistant  Engines. 
M^    Vr.  H.  Heuer, 

Corps  of  Engineers f  U,8,  A, 


report  of  MR.   A.  8TIERLB,   ASSISTANT  ENGINEER. 

United  States  EIIbinebr  Office, 
PkiladelphiUf  Pa.,  November  25,  1884. 
Sir:  In  the  project  herewith  submitted  for  the  improvement  of  the  Delaware  River 
at  Potty's  Island  I  have  endeavored  to  conciliate  as  much  as  possible  all  interests 
ooucerned  therein,  and,  at  the  same  time,  in  designing  improvements,  adhered  only  to 
theoretical  deductions  wherever  a  reasonable  expenditure  of  money  warranted  their 
execution  or  their  construction  was  absolutely  necessary. 

The  modifications  and  improvements  proposed  may  be  cited  under  the  following 
heads : 

1.  The  regulation  of  certain  portions  of  the  pier  line  on  both  shores. 

2.  The  construction  of  a  training-wall  from  Fisher's  Point  towards  the  upper  end 
of  Petty's  Island. 

3.  The  removal  of  a  portion  of  Petty's  Island. 

4.  The  artificial  extenjsion  of  Potty's  Island  in  a  down-river  direction. 

1.  The  pier  lines. 

The  pier  lines  on  the  Pennsylvania  shore,  as  they  are  established  under  authority 
from  tTie  State  legislature,  have  been  left  undisturbed,  with  two  exceptions,  because 
it  is  oil  this  side  where  the  numerous  and  extensive  shore  improvements  do  not  per- 
mit of  any  radical  change  to  be  made.  These  lines  also  follow  more  strictly  the  nat- 
ural trend  of  the  river,  whilst  those  on  the  New  Jersey  shore  appear  to  have  been 
planned  with  a  total  disregard  of  what  the  effect  might  be  upon  the  general  regimen  of 
the  river.  The  established  pier  lines  around  Petty's  Island  proper,  which  comes  under 
the  jarisdiction  of  the  State  of  New  Jersey,  are  a  fair  illustration  of  that  selfish  push 
often  found  along  the  coast  of  navigable  streams,  which  does  not  hesitate  to  annex  as 
much  water  area  as  possible.  There  can  be  no  doubt  that  the  formation  of  Smith's 
Island  Bar  and  other  shoals  can  be  directly  traced  to  the  unregulated  outlines  of  this 
island,  which,  like  a  weir,  blocks  the'dver  and  materially  reduces  the  propajgation  of 
the  tidal  wave,  and  thereby  reacts  unfavorably  upon  other  sections  of 'the  river. 

In  order  to  alleviate  somewhat  the  sharp  bends  of  the  river  at  Five-mile  Point 
and  Cooper's  Point,  I  have  at  the  first  place  moved  the  established  pier  line  nearer  in- 
shore, about  400  feet  at  the  apex.  At  the  latter  place  the  curvature  of  the  river  has 
been  considerably  fiatt^npd  by  an  arc  of  10,650  feet  radius  which  commences  at 
Chestnut  street  wharf  ana  extends  to  Otis  street  wharf,  Kensington. 

I  consider  this  change  in  the  pier  lines  as  essential,  even  if  no  other  improvements 
in  this  section  of  the  river  should  be  made,  as  a  natural  aid  in  reducing  the  friction, 
of  the  moving  body  of  water,  and  thereby  to  accelerate  the  progress  of  the  tide. 
The  flattening  of  the  latter  curve  particularly  would  show  its  beneficial  effects  im- 
mediately upon  Smith's  Island  Bar,  which  though  not  a  subject  of  this  report  can 
nevertheless  not  be  overlooked  in  designing  improvements  in  adjacent  sections. 

The  next  step  to  take  after  correcting  the  shore-lines  on  the  Pennsylvania 
side  in  the  manner  indicated  was  the  establishing  of  jiroper  pier  lines  on  the  opposite 
shore.  I  would  have  preferred  to  determine  the  theoretical  width  of  the  river  neces- 
sary for  this  section  from  data  treating  more  fully  and  more  in  detail  of  the  character- 
istics of  the  whole  Delaware  River,  and  upon  calculations  based  upon  them,  from  which 
the  changes  could  be  ascertained  that  will  take  place  throughout  its  course  after  the 
improvements  in  the  lower  section  of  the  river,  which  are  now  being  projected  by  you, 
have  been  carried  out.  These,  however,  were  not  on  hand.  The  present  conditions  of 
the  river  near  Petty 's  Island  were  therefore  used  as  a  basis. 

I^Particular  attention  has  been  given  to  the  direction  of  the  proposed  pier  lines.  As- 
suming that  if  the  prospective  improvements  at  other  points  should  cause  an  increase 
in  the  tidal  volume,  which  they  undoubtedly  will,  the  corresnonding  increase  in  the 
scouring  and  deepening  of  the  river  bed  would  only  be  an  aavantage.  About  2,000 
feet  above  Five-mile  Point  the  present  river  bed  presents  a  very  regular  cross-section 
of  a  mean  depth  of  15.09  feet,  the  width  at  low  water  being  2,300  feet.    This  cross- 
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section  may  well  serve  as  a  standard  for  this  stretch  of  the  river.  The  report  of  ths 
Coast  Survey  department  for  1W8,  in  an  article  upon  "  A  physical  survey  of  the  Delft> 
ware  River  in  front  of  the  city  of  Philadelphia,"  furnishes  also  valuable  dat4»,  with 
which  a  comparison  of  arean,  mean  depths,  and  discharges  was  made.  Without  here 
repeating  the  detailed  calculations,  it  is  sufficient  to  state  that  if  the  channel  on  the 
sonth  side  of  Petty's  Island  did  not  exist,  the  increase  in  the  width  of  the  river  from 
Fisher's  to  Cooper's  Point  should  be  15.9  feet  per  1,000  feet,  measured  along  the  Hue  of 
deep  water,  giving  a  mean  width  of  2,423  feet,  leaving  other  factors  undisturbed. 
Admitting  that  theoretically  an  entire  closure  of  the  south  channel  is  most  desirable. 
I  do  not  think  that  the  manufacturing  and  commercial  intere-sts  along  its  shores  ana 
along  those  of  Cooper's  Creek  would  willingly  submit  to  such  a  radical  change.  The 
whole  water  supply  of  the  city  of  Camden  depends  also  upon  this  channel  for  the 
pure  water  of  the  ebb  currents. 

It  is  quite  feasible  to  leave  thia  channel  open  and  yet  to  direct  its  outlets  in  snch  a 
manner  that  the  influence  of  its  currents  will  be  but  little  perceptible  upon  the  flow 
of  water  in  the  main  channel  to  the  northward  of  Potty's  Island. 

2.   THIC  TRAIHINChWALU 

As  shown  on  the  accompan.ving  tracing,  a  training-wall  5,000  feet  long  is  projected 
from  Fisher's  Point  towards  the  upper  end  of  Petty 's  Island,  leaving  an  opening  of 
IjOCK)  feet  beweenits  head  and  a  short-pile  dike  thrown  out  from  the  latter  point. 

This  opening  will  be  according  to  the  dynamic  charts  which  were  constructed  from 
data  of  the  Coast  Survey  report  of  lri78,  so  much  beyond  the  point  of  greatest  impact 
of  the  currents,  particularly  the  ebb  current,  which  is  the  strongest,  that  the  main 
body  of  the  water  cannot  enter  in  a  direct  line,  but  is  guided  pjist  it  by  the  curved 
wall,  the  month  of  the  south  channel  forming  merely  a  side  opening  in  the  wall, 
through  which  the  water  will  flow  as  over  a  weir,  at  right  angle  to  the  main  correnl 
and  with  a  greatly  reduced  velocity.  It  would  not  be  difiicuTt  to  determine  mathe- 
matically the  true  inflow  and  outflow  and  their  velocities  through  this  opening  for 
every  stage  of  the  tide. 

The  wall  is  projected  only  to  the  height  of  mean  low  water,  experiences  in  Europe 
having  proved  that  is  sufficient  in  tidal  rivers  to  conflne  the  low- water  volame  within 
regulated  lines,  thus  leaving  the  tidal  prism  comparatively  undisturbed.  The  aver- 
age height  will  be  nearly  13  feet  j  the  greatest  height,  near  the  head,  will  be  18.2  feet. 
It  is  proposed  to  construct  the  core  of  the  wall  of  willow  mattrasses  of  3  feet  thick- 
ness, varying  in  number,  breadth  and  length  as  may  be  required;  to  cover  the  same 
with  riprap  and  upon  the  top  of  these  with  large  stones,  the  whole  having  a  triangular 
shape,  with  slopes  of  nearly  I  in  I,  as  shown  on  the  accompanying  tracing.  This 
■ketch  represents  a  cross-section  at  the  greatest  height  of  the  wall. 

The  willow  mattrasses  are  essential,  as  the  bottom  beyond  the  12-foot  carve  is  soft 
The  portion  of  the  wall  inshore  of  this  curve  to  high- water  mark  is  to  be  constrncted 
entirely  of  stone.  Directly  behind  lix*  *vliole  length  of  the  wall  a  substantial  back- 
ing of  dredged  material  of  coarse  qualiDy  is  to  be  put,  to  support  the  same  against 
possible  pressure  from  ice. 

The  short  spur  dike  thrown  out  from  the  head  of  Potty's  Island  need  not  be  bnilt 
until  the  wall  from  Fisher's  Point  is  completed;  it«  construction  is  therefore  merely 
indicated  but  not  estimated  for  in  the  present  project.  It  is  quite  likely  that  before 
that  time  this  dike  may  be  built  as  an  addition  to  the  bulkhead  constructed  there  bv 
the  New  York  Steam  Dredging  Company,  who  have  bought  the  upper  end  of  Petty's 
Island  for  a  dumping  place  for  <lredged  'material. 

3.  The  removal  of  a  portion  op  the  north  shore  of  pktty's  island. 

The  reduction  in  the  discharge  through  the  soutih  channel  permits  of  a  certain  in- 
.  crease  in  that  through  the  north  channel.  It  would  not  be  safe  after  deciding  that  the 
former  should  be  left  open  to  give  to  the  latter  the  mean  width  which,  theoretically, 
it  should  have,  viz,  2,423  feet,  since  such  a  course  would  tend  to  a  rapid  flUing  up  of 
the  south  channel.  The  width  in  the  north  channel  is,  therefore,  reduced  and  made 
of  the  uniform  width  of  2,000  feet  from  the  upper  to  the  lower  end  of  the  island. 
This  necessitates  the  cutting  away  of  80  acres  of  land  on  Petty's  Island  to  low-water 
mark,  together  with  all  improvements,  such  as  buildings,  docks,  and  wharves,  located 
thereon,  and  the  dredging  of  this  area  and  the  a<ljacent  river  bed  to  a  certain  depth. 

The  area  cut  otf  above  high  water  on  the  island  contains  about  56  acres.  Tfce 
dredging  would  be  executed  in  the  following  manner:  The  portion  above  low  water 
to  be  removed  entirely.  At  a  distance  of  200  feet  from  the  proposed  pier  line,  aM 
parallel  to  it,  the  first  cut,  200  feet  wide  and  to  a  depth  of  5  feet  below  mean  lov 
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water,  wouM  be  made.  The  second  cut,  of  the  same  width  as  the  first,  begins  400  feet 
from  the  pier  line,  and  is  to  be  9  feet  deep.  The  third  cut  is  600  feet  wide,  running 
parallel  to  the  other  cats  and  600  feet  from  the  pier  line,  and  is  to  be  13  feet  deep. 
From  the  oft-shore  edge  of  this  last  cnt  all  the  area  inclosed  by  the  15-foot  curve  is 
proposed  to  be  dredged  to  a  uniform  depth  of  15  feet  at  mean  low  tide.  The  total 
quantity  to  be  removed  will  be,  approximately,  above  low  water  600.000 cubic  yards; 
below  low  water  2,000,000  cubic  yards.  It  is  expected  that  the  ricfges  and  terraces 
remaining  after  the  dredging  is  carried  out  in  the  manner  indicated  will  be  scoured 
away  ana  leveled  down  by  the  increased  currents  until  the  profile  of  the  bottom  has 
assumed  its  normal  shape. 

4.  The  extension  op  pbtty'8  island  in  a  down-river  direction. 

From  high- water  mark  at  the  lower  end  of  the  island,  and  in  prolongation  of  the 
proposed  pier  line,  a  row  of  piles  closely  driven  or  faced  with  sheet  piling  is  to  extend 
toward  Cooper's  Point  for  a  length  of  1,900  feet.  This  will,  in  connection  with  the 
change  made  in  the  established  pier  line  at  Cooper's  Point,  as  shown  on  the  tracing, 
reduce  the  entrance  of  the  south  channel  to  the  same  width  as  at  the  upper  end,  viz, 
1,000  feet.  If  this  pile  fence  is  then  continued  from  the  lowest  point  along  the  pro- 
posed pier  line  on  the  southern  shore  of  the  island  a  most  valuable  dumping  ground 
IS  found  which  is  large  enough  to  receive  all  the  material  from  the  north  shore.  The 
construction  of  the  inclosure  on  the  south  side  need  not  be  carried  out  at  once,  but 
•an  be  made  as  occasion  may  require. 

The  direction  of  the  lower  outlet  of  the  south  channel  is  also  made  entirely  subserv- 
ient to  the  main  channel,  and  cannot  exert  much  influence  in  pushing  the  currents  of 
the  latter  still  closer  to  the  Pennsylvania  shore  like  it  does  now.  The  resultant  of 
the  scouring  effects  of  both  its  own  currents  and  those  in  the  main  river  will  be  de- 
cidedly thrown  across  Smith's  Island  Bar. 

Excepting  the  pier  line  around  the  south  side  of  Petty's  Island,  no  attempt  has 
been  made  to  indicate  on  the  chart  how  the  pier  lines  on  the  main  shore  of  the  New 
Jersey  side  should  be  corrected  to  conform  to  the  modified  channel-way.  The  size 
and  location  of  the  outlets  of  the  south  channel  having  been  fixed,  the  interior  lines 
are  really  of  less  importance  and  of  little  inftnence  upon  the  general  regimen  of  the 
riveM".  This  basin,  however,  may  eventuaH^  form  a  valuable  winter  harbor  for  the 
■hipping  of  the  Delaware  River,  and  it  should  therefore  be  maintained  to  its  fullest 
capacity. 

The  estimate  given  herewith  of  the  improvements  proposed  in  this  report  is  merely 
a  general  one  and  is  subject  to  revision  when  a  more  accurate  and  thorough  study  of 
the  details  can  be  made.  It  is,  however,  considered  a  fair  one,  and  is  based  upon  the 
present  prices  of  labor  and  material : 

1.  Cost  of  training- wall $90,300 

2.  Land  damages,  80  acres  at  |2, 000 160,000 

3.  Dredging  2,600,000  cubic  yards  at  28  cents 650,000 

A,  Construction  of  dumping  basin,  3,800  linear  feet  at  $2.50 9, 500 

909,800 
Add  5  percent,  for  contingencies 45,490 

Grand  total 955,290 

Very  respectfully, 

A.  Stierle, 

Aaaistant  Engineer, 

MaJ.  W.  H.  Heuer, 

Corps  of  EngineerSf  U»  S.  A, 


REPORT  OF  lieutenant  THOMAS  L.   CASEY,   CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Fhiladtlphia,  Pa.,  Novembtr  5,  1884. 

Sir  :  In  compliance  with  verbal  instructions  received  from  yoti  on  the  2d  instant 
I  have  the  honor  to  submit  the  following  report  upon  a  method  of  permanently  sus- 
taining the  channel  dredged  across  the  shoal  known  as  Mifilin  Bar,  Delaware  River, 
without  the  aid  of  dredging. 

The  method  proposed  is  that  of  dikes  built  to  the  level  of  mean  low  water  so  as  not 
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to  obstruct  the  usual  flow  of  water  into  the  tidal  basin  above  them.  These  dikes  ar^ 
to  be  built  of  piles  closely  set  and  bound  together  with  cross  pieces  above  at  suitable 
intervals,  which  dikes  vary  in  width  from  8  to  12  feet,  according  to  the  depth  of  water 
and  the  resistance  to  be  ^iven  to  tidal  flow. 

They  are,  first,  the  Tiuicnm  dike,  If  miles  in  length,  extending  in  a  gentle  curve 
from  Simpson's  Mills  to  and  partially  along  the  shore  at  the  lower  end  of  Tinicnim 
Island;  second^  the  Billingsport  dike,  three-fourths  mile  in  length,  extending  from 
the  west  shore  near  Billingsport  in  a  gentle  curve;  third,  the  Hog  Island  dike.  If 
miles  in  length,  extending  from  the  shore  alonff  Hog  Island  in  a  very  slight  curve. 

All  these  are  shown  on  tbe  map,  and  the  office  to  be  fulfilled  by  each  is  indicated 
as  follows : 

TINICUM  ISLAND  DIKR. 

This  is  the  most  importaut  of  the  three,  and  in  fact  the  only  one  which  npiay  be 
found  absolutely  necessary  to  accomplish  the  intended  improvement.  By  its  positioa 
it  gradually  deflects  the  flood-tide  current,  which  at  this  point,  because  of  the  bend 
in  the  river  belOw,  takes  the  west  shore  into  the  channel  to  the  east  of  Tiniciiin  Island. 
It  is  extended  a  short  distance  along  the  soft,  muddy  banks  of  thin  island,  in  order  t« 
prevent  the  scouring  of  the  banks,  which  would  otherwise  take  place  at  this  point. 
The  flood  current  after  being  deflected  takes  the  usual  ebb  channel  to  the  oast,  along 
the  bend  about  Billingsport,  and  would  naturally  be  deflected  by  the  shore-line  across 
Mifflin  Bar,  as  can  be  seen  from  the  chart,  but  in  order  to  insure  a  more  direct  and 
concentrated  flow  along  the  cut,  we  make  use  of  the  Billingsport  dike  as  an  aux- 
iliary. 

BILLINGSPORT  DIKE. 

This  dike  extends  a  short  distance  along  and  without  the  low  uiud -flats exposed  at 
low  tide,  and  auswf^rs  the  double  purpose  of  more  surely  control  ling  the  direction  of 
the  current  and  of  preventiug  the  scour  of  the  soft  mud  at  this  point.  It  may  be  stated 
here  that  becausn  l>oth  ebb  and  flood  currents  are  now  to  be  directed  along  the  shore 
near  Biliiug^sport  this  will  have  to  be  revetted  or  pilt^d,  otherwise  it  will  surely  be 
■abject  to  extensive  scouring  action  and  be  rapidly  worn  otf. 

HOQ  I^AND   DIKE. 

The  solepiirpoirt  ot*  the  two  dikes  meritioae'l  thu^  far  is  to  control  th»»  flood  cur- 
rent; the  third,  Hos;  Island  dike,  is  merely  to  more  surely  deflect  and  concentrate  the 
ebb  current  througn  the  cut  at  the  bar.  The  natural  course  of  the  ebb  current  is  iu 
this  channel,  and  thence  along  the  east  shore  at  Billingsport,  as  is  shown  on  the  map, 
and  this  dike  is  only  intended  to  concentrate  it.  The  last  two  dikes  are  intende<l  to 
be  terminated  by  cribs,  which  should  sustain  a  small  beacon  of  some  description. 

TheTinicum  Island  dike  will  cutoflf  the  flood  current  almost  entirely  from  the  west 
channel  and  will  prevent  it  from  crossing  the  Mifflin  Bar  cut  and  filling  it  up,  as  it 
does  at  the  present  time.  It  will  also  prevent  it  from  hugging  the  east  snore  at  Red 
Bank  and  eroding  the  banks  at  the  Government  reservation  ;  at  that  point  this 
erosion  has  been  so  great  that  dikes  for  the  shore-line  have  been  proposed.  The 
single  Tinicum  dike  will  render  the  building  of  this  revetment  dike  unnecessary. 

I  am  aware  that  in  cases  where  it  is  necessary  to  deflect  a  current  from  a  lateral 
channel  many  European  authorities  recommend  that  the  deflection  dike  be  built  at 
the  upper  end  of  the  island  and  not  at  the  lower  end,  as  I  have  suggested,  but  in  this 
special  case  I  have  taken  the  other  method  and  closed  it  at  the  lower  end.  The  said 
objection  of  the  European  authorities  pertains  more  particularly  to  cases  where  the 
dike^are  built  above  high-water  mark,  and  where  the  whole  of*  the  current  is  to  be 
deflected.  In  this  case  there  will,  of  course,  be  a  great  difference  in  the  level  of  th« 
water  on  the  two  sides  of  the  dike  and  the  latter  would  have  to  be  built  much  more 
substantially  in  order  to  withstand  the  various  causes  of  destruction ;  but  w^here  the 
dike  is  only  tX)  be  built  to  low-water  mark,  I  claim  that  the  method  proposed  is  pref- 
erable, and  for  the  following  reasons:  Taking  the  case  where  the  dike  is  constructed 
at  the  head  of  the  island,  the  flood  current,  coining  with  great  velocity  and  conse- 
quently great  living  force  against  the  dike,  will  inevitably  go  over  it  to  a  great  ex- 
tent, and  will  continue  to  do  ho  for  a  considerable  time  after  the  tide  has  commenced 
to  come  in.     A  great  deal  of  useful  work  will  therefore  be  lost. 

In  the  case  of  the  dike  as  placed  at  the  lower  en(J^  however,  the  whole  body  of  the 
current  is  gradually  and  surely  deflected  as  soon  ad*the  tide  begins  to  rise,  and  the 
amount  which  will  flow  over  the  dike  toward  the  higher  stages  of  the  water  will  d* 
BO  with  very  little  velocity,  since  the  main  body  of  the  current  haa  its  direction 
already  determined,  and,  running  with  such  velocity,  it  ia  likely  to  maintain  it. 
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ESTIMATES. 

I  have  made  the  followiDg  rough  estimates  of  the  expense  in  the  constrnction  of 
the  dikes  proposed,  the  portion  between  the  piling  rows  to  be  filled  with  rabble : 

Tinicum  Island  Dike miles..     If 

Hog  Island  Dike... do ij 

Billingsport  Dike. do J 

Total,  19,800  feet  at  $15  per  running  foot $297, 000 

Terminal  lights  and  cribs 10,000 

Add  10  per  cent,  for  contingencies 29, 700 

Total 336,700 

Very  respectfully,  your  obedient  servant, 

Thos.  L.  Casbt, 
First  Lieutenant  of  Engineers* 
M^j.  Wm.  H.  Hbubr, 

Corps  of  Engineers^  U.  S.A. 


f 


REPORT  OP  MR.  R.  A.  QIK8LER,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Philadelphia^  July  2, 1H82. 

CoiiONEL :  In  continuation  of  my  report  dated  June,  1882,  I  now  have  the  honor  to 
report  as  follows  on  the  results  of  an  inquiryintothelaw  of  increase  of  cross-sectioniJ 
areas  in  Delaware  River. 

Diagram  No.  3,  accompanying  the  above-mentioned  report,  amongst  other  matter 
contains  the  low  and  high  water  cross-sectional  areas  between  Liston's  Point  and 
Five-Mile  Point,  the  cross-sections  being  2,000  feet  apart.  Although  this  diagram 
unmistakably  shows  that  on  the  whole  Uiere  is  a  gradual  increase  in  cross- sectional 
areas  as  we  approach  the  bay,  yet  this  increase  is  not  a  steady  one,  but  subject  to 
frequent  and  irregular  fluctuations,  which,  however,  in  view  of  their  mere  local 
character,  may  with  justice  be  supposed  to  be  due  only  to  local  causes.  In  their 
effect  upon  the  attempt  to  establish  a  general  law  of  increase  of  cross-sectional  areas, 
these  local  fluctuations  may  then  be  considered  as  irrelevant  and  obscuring  matter 
the  eliminations  of  which  should  necessarily  be  the  first  step  towards  the  desired  end. 

This  line  of  argument  has  led  to  the  substitution  at  each  point,  Instead  of  its  act- 
ual cross-sectional  area,  of  a  mean  of  ten  cross-sectional  areas,  viz,  of  the  five  lyine 
above  and  the  five  lying  below  the  point  in  question.  Thus,  from  our  table  of  ac^tMU 
areas,  the  appended  table  of  mean  areas  has  been  computed. 

Having  plotted  these  mean  areas  (Figure  1  of  accompanying  diagram),  it  at  once 
became  apparent  that  the  general  shape  of  especially  the  line  of  low- water  oross- 
sectioual  areas  strongly  invited  comifbrison  with  a  hyperbola. 

In  order  to  find  a  basis  for  such  comparison,  it  was  made  with  an  equilateral  hyper- 
bola, the  asymptote  of  which  was  supposed  to  run  parallel  to  the  zero  line  of  our  curve 
and  which  was  to  contain  three  points,  A,  B,  and  C  of  said  curve,  these  points  hav- 
ing been  selected  on  account  of  their  position  on  the  more  uniform  parts  of  the  curve. 

Designating  the  asymptotic  co-ordinates  of  these  points  respectively  witk  u  r,  u^  r^, 
and  uq  Vs,  then*  by  the  above  supposition,  the  hyperbola  is  fixed,  and  its  elements 
are  found  as  follows : 

We  have,  according  to  well-known  principles —  -  • 

u  v  =  Ml  Vi,  and  «  V  =3B  vs  v« 
And  since  —  u  ri  =  —  t*  t'l,  and  — 1«  ca  =  —  uvt 
we  also  have 

u  v  —  'u  vi  =tt|  ri  —  tt  t'l,  and  u  »  —  i*«i  =  ii«t%  —  «•§ 
Or, 

u{v  —  vi)  =  ri  (ui—u),  and  u  («  —  fi)  =  t?9 (wi  —  u) 

Now,  although  the  oo-ordinates  themselves  are  not  obtainable  from  Figure  1,  be- 
cause we  only  Know  the  direction,  not  the  position  of  the  asymptote,  yet  the  differ^ 
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enofi*  of  co-ordinates  can  be  scaled  off^fttMd'Fi^re  1.     Expressing  them  all  in  thehori- 
xontal  scale,  we  now  obtain : 

'         'p  — ca==4960()--10406=a(d6()0,  and  M,-i*=i= 
;  (Introdticihg  these  values  into" the  above  equations,  we  have  :  . ,  ..  i  i.|, ;    i      ii 

i  '     -aWOO  tt  =  80(KK)tJ,v  and  a920()M  =260000  «4 

>     .<>  .  11  tt;=::40o,,  aud49tL=;:325  »s.    ^  .     ..    .    ( 

(C^,.'-'  

w  .■ "^I^ 

And  .'.■../".    ■ 

''''""•     }   "■'■'    ■  ^        "  325 


.(J . 


r-- 
49 


Consequently, 


11 ''^—49'^^ 


Solving  this  eq^at^i4)i\><^t^/ff¥4V<k^<^  «t,;  w^ ,  pl^tain  ;; . 


.V       11325^^    .^        49  40^ 


,      i'l AC?:  1.884  Us, and  i?t.*=r.0.^8t?i.  -  .  - 

From  whicji  we  find  -  ,   ,     ,    ,        •      .       .  \    '  ^   ' ' 

i.;  ,    •■  ,,   ,       I,.-."'   .    <■  V|i~-'VtPz^.834  oj  aiidiii-^t^4c0.458'O|  j  ■!.  -  ..  1 

I  l^oWj^nce'tn  -  Virrr'ngop,  wehaVe":    "   ■'        ,\    \[',  W  '■  '  ''     '  "' 

;     '-'    ■       :  V   ;  v.^^^p^^  and  ..  =i^ ;72oo ,  *     ; 

(;i)    J.   .     .    ........      ??s=tt0874-  ' 

And  II  '.,'.. 

(4).     :     .     ,     ....     .     .    .   ti  =3805?   .      .    .    , 

By  substituting  these  valuer  into  equations  (1)  atid  (^),  w«  find,  In  rounded  flg^ures : 

(ii)  "•.*■.".".",■..." ,.  /■/..   ii  =  i;i8400.   ,   '  *,  '  '  !''".'•'  "      j 

Consequently  we  have :      ^  '.t!  .  .     ■  .    -     .1     . 

.      ':  '      i*i»'»-f  (u,r--i»)  ?^  138400 +  80000  *i5«l«40# 

and  4ince  uiVi^^^^  signify iju^  half  of  the  axis :  .     •   1 

'.         ,  ■    ^i,         .       .  .  .  ■       1 

'  ^*     =218400'x380!W  =  8310775200 

Consequently — 

(6) a=^    -  *     i=  128930 Vfeet). 

^^  1/166215^400        ^*^'^jV*'«'W- 

The  distance  d,  at  which  the  asymptote  runs  from  our  zero  line,  is  fonqyii  ^.  pnb- 
trading  from  vi  or  v^  the  respective  ordinates  as  scaled  off  from  Figure  1.  This  wi- 
den d  =  38053  -^  97600,  otd:^  90874  -^  10400,  Which  i«—    ^ 

(7) d=:  10460 

ETcrythiug  in  the  ab^v^  caldhlatftn  hkvlng  1i>een  e3^resde^  in  the  horisontal  8cal« 
all  tl^e  ye;:Mca^  values  (v's  and  d),are^^Te  times  too  m^\i  ^d  tl|^ir,^a:rMaa  Sonfi^ 
mtUt  be  i^4er8j^'4,torQfer.totliehpri^ntalsqaI«  qnl^^     .,     .  4   •  j       ' 

We  have  no"^  found  the  elements  of  an  equilaCeral  hyperbola  that  in  tn];ee  pointy 
«,  5,  and  0,  coincides  With  our  line  of  low- water  cross-sectional  areas.    €fonirtmeuii< 


Digitized  by  ^^jOOQlC 


I 

2, 


Digitized  by 


Google 


Digitized  by 


Gooi 


. Y  lOVElfUIX  ,«Hrr«QFOGBT '  «P  !IiIEI!JT.HGfOQL..  IBOBBMr; .  il 


»m 


to  the  three  points  of  coincidence,  we  find  that  not  only  do  these  three  points  a^^^ee  in 
both  lines,  bat  that  the  carve  of  cross- sectional  areas  ou  the  whole  mns  approximately 
asHh^hyperboladiM^  tlras^stabiishkig it*  hyperbolic  character. 

Tnming  Otrr  attention  now  to  the  line  of  high-^ater  cross-section^  areas,  we  find 
the  remarki^ble  fact  that  the  hyperbola  determlnefl  by  the  asymptote  a^  they  stand. 
»94f)i>JiJ»njtM¥»frJPJyMig.4AtbOjOWP'©.*pi^  high-water  cnrve,  very  well 


represeo ts't&e  law  of  increase  for  tne  high-  water  ch>ss-sectional  areas.  In  botH  cases 
the  upper  p%rt  agrees  much  better  than  the  lower  part,  an  Indication  of  the  fact  that 
f||fel.liw  ffra4tis|l&  loses  i(s  l^Haence  fts'the  river  (imaoges  into  a  bayi  ^'  '^^  "  ^ '  ' "  ^' 
ytifk  only  n^tkble  devi^^ioti]  in  the  i^pp^r  coarsie  may  be  looked  npon  more  as  sus- 
iainlpg  our  law  iihan  contradicting  itb :  t.    vin.vv/ 

'  This  deviation*  is  found  iA  the  line  of  faigh-watcv  areas  immediately  below  Five-Mile 
Poini,  covering  ihe  entire  e^nt  of  thd  Wharf  lines  of  the  city  of  Philadelphia.  Al 
tbis.^lace  th^  natural  tendencies  oif|,th^  river  in  regard  to  its  high- water  cr6sd-Mc- 
^ou9l  areas  iMTe  been  artifipially  interfered  with  by  narrowing  the  high -water  widths 
ttirOttgh  the  construction  of  piers.  Here,  therefbiro,  where  nature  has  not  been  al- 
lO'^ed  to  hat^'it$  Own  w^y.  the  law:  ac<^c(rding  to;i^hich  she  would  have  done  so,  can- 
i^ot  jbie  expected  tp  be  foujqd  e^presse^..  ,,^ 

From  the  aboYO  we  arrive  at  the  ooaclusion  **  that  in  the  tidal  section  of  Delaware 
Riv^f  the  tendency  prevails- of  the',hij;h  and  loir  water  cross-sectional  areas  to  in- 
(jtrea^  in  the  proportion  of  asyjmptoticcp-'OTdin^tb?  of  a  hyperbola.'' 

J  Expressing;  ^hl«t' in  the  fbrltt  of  an  'e^ii^ii^ion,  w^,  would  have — 

QJJ     ^    .    .    y  y]  ,    .     .;>...    r=s  (2*— <<)  k(  ill  square  feet), 

WheiwSn  v=  MaiT  cross-seotdcibal  area  in  square  iitet)  u  =  distance  of  same  from  in- 
fersecjtion  of  d^y^pt'Otes  intuit  and  (i^<Ustance  b^atfymptote'from  zero  line  ^IfyASfL 
f  ^t,  .;For  th^lc^- water] area^  a  equal  ta  half  tUe.  af  is  would  be  ri9;00are^t,'^i1e 
fi>r  the  high- water  areas  it  would  be  14o»060  feet;  The  factor  5  on  the  right-hand  side 
of  thiA  equation  has  to  hkf  1iftiN>dnce<l  oayaccoaidt  of, the  above-mentioned  difference 
betwelen  our  horti:ontal  ai^d  dur  vertical  ^Oale.  As  ihie  equation  stands  now  it  renders 
tihd  corrsot  figure  ^r  V  in  square  feet.  .  i:'.  i»^:.i' r;  >! 

.  Id  cnse  by  fortlier  investigation  this  law  (or  a>  sin^ilar  one)  is  found  to  generally 
goverh  tidal  ^^toMus,  thekr  ttota  a  limited  number  of  cross-sectional  areas  in  each  case 
Qie  nacessary' constants  for  eq^ation  (8)  can  be  compluted  as  shown  above,  and  thus 
tjiie  approxima^bB, tines  of  ipea#k,cross-secttional  are^  developed. 

•  Then,  when  this  law  has  been  found  to  be  genesoily  appboable,  it  will  probablv  also 
appeal  that  the  itfore  the  actta^l  state  of  r  tidal  ri^er  is  developed  aocoraing  to  it  the 
more  lavorable  it  is  conditioned  toward  .its  own  permanent  maintenance,  and,  vic§ 
90r$a,  the  wider  tibe  actuaH;  state  of  a  tidal  river  departs  from  onr  law  the  less  favor- 
able it  is  conditioned  toward  its  own  permanent  maintenance,  laws  which  when  once 
substantiated,  Mth  certainty  and  further  developed  $n  their  details  may  become  of 
importance  in!  questions  bearing  on  the  improvemei^t  of  tidal  rivers. 

,  Submitting  itne  above,  t  am,  rcolonel^  very  respen^ifully,  your  obedient  servant, 

i   i  .-E.  A..OUSLKR,..    •'   '-•'l* 

Aii9i$tant  Engineer, 

Col.  WiLUAM  XUDLOW*,'    *     :  c     •  '    .j  '.n».»  S  .M,>'n,r'J 

Carpe  p/  Engineen,  V.  S,  A,     .  " 


.til 


T^ble^f  aotuai  and'^f  meaWlkigh\aHd  Jo^folirler  orosh'-ieetional  areas  for  Delaware  River ^, 
,y  fr&mJ^veMileJpQUttoLi$m'^P<fint: '* 


Locsl^ty. 


.^-:_i+-  _     — ^ 


l^re  H|le  To\nti>^i 


lAwriVUm  wharf  .>vlj'; 


804 
301 
800 
208 
286 
204 
282 
280 


44,580  j- 
;  51,870  i;r 

48.810  L;r 

t5o,8aoh: 

l54,550  L., 
{54.060  ^ 

; -48,380 

^58.800 
55,820 


[•! 


60.265 

76«868 

86.128 

78,888 

78,078 

80,026 

72,652 

66,870 

74,860  I 

78,486  1 


AetOBki  croM-M)tio]uJ  area    Hean  oroM-aeotional  area 


Lqir  water.  |  High  water. 


74.856 
75.088 
73,822 
72,024 
70.706 
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51.064 
51.281 
51,886 
51.414 
51,728 
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Table  of  actual  and  of  moan  high  and  low  water  erois^oeoiional  areas,  ^c-r-Continned. 


Actual  oTOfls-wotional  area 

i 

atr- 

atr- 

Locality. 

J 

Low  water. 

High  water. 

Low  water. 

High  w«.ter. 

KAnAinffton W  W. 

284 

282 

46.560 
48,040 

62,088 
64,206 

52,120 
58,127 

69.917 

Ji^OMJO  1 IJ 1^ i^jaa    »»•     T»   «•••*■••••**••»••■«•» 

69.961 

280 

62,160 

68,144 

54,106 

70.821 

Walnut  street      

278 
270 

52,400 
54,980 

66,656 
70,1H8 

54,823 
55.348 

71.489 

»▼   CBAaAWftV  OV»v^^W»  •••■••••••••••-••■■•■••• 

71.208 

274 

64,620 

80,467 

55,512 

71.085 

Old  navy-yard 

272 

63,850 

81,250 

56.257 

71,778 

270 

56,550 

73,050 

66,163 

71,372 

268 

59.050 

72,550 

56,828 

71. 489 

266 

56,960 

72,260 

57,805 

73,800 

264 

54,010 

60,010 

60,065 

77.760 

262 

47,100 

60,1.50 

60,960 

80.490 

260 

53,810 

69,410 

61,058 

88.258 

268 

67,170 

89,670 

68,282 

85,762 

2M 

77,530 

100,780 

64.257 

87,887 

264 

73.570 

107,770 

65.951 

89,681 

252 

73.830 

108.930 

67,936 

92.  SIM 

250 

69.290 

08,090 

70, 516 

96.571 

248 

69,800 

88,800 

72,465 

100.133 

246 

73,900 

95,200 

72.648 

101,445 

244 

73, 860 

98,160 

72.291 

101. 101 

242 

72,900 

99,900 

72,767 

101.408 

240 

73,300 

105.020 

78.189 

101,507 

• 

288 

68,950 

102,805 

73,786. 

102.423 

V^HMtfflin 

236 
284 

74. 010 
78.385 

106,840 
110,835 

74, 716 
75,458 

104. 375 

105,758 

282 

78,050 

109.922 

75.988 

106.903 

230 

76,080 

107,257 

76.828 

108, 2TO 

228 

78,780 

108, 816 

76,902 

108.871 

226 

81,320 

109, 080 

76.834 

108,450 

BiUingspoTt 

224 

79,155 

109,005 

76,085 

109.060 

222 

81,250 

113.626 

77,870 

110,079 

220 

74,990 

110.983 

78,348 

111,650 

218 

67,370 

98,682 

78,867 

112.389 

216 

75,020 

112.860 

79,666 

113,407 

214 

82,780 

121,021 

79,876 

114.^ 

212 

87,690 

126.627 

81,167 

115,835 

210 

81.820 

114,650 

83,009 

118, 128 

208 

85.770 

118.494 

86.918 

122.249 

206 

83,420 

117,356 

90,i)21 

125.968 

204 

92.060 

125.  541 

91,326 

126.829 

202 

99,670 

186,575 

91, 786 

126,783 

200 

114,080 

152,105 

91,947 

12^5! 

198 

98.400 

135.848 

93,442 

128,930 

196 

88,070 

120.088 

94.820 

180.956 

194 

86,880 

120,  5.53 

96.981 

183.154 

ObMt«r 

192 
190 

89,800 
96,270 

124,472 
137. 274 

98.104 
08.456 

134. 119 

133.700 

188 

99,550 

188.745 

98.027 

132.555 

Tomkins  laland 

186 
184 

10r>,  030 
103,290 

1J49.844 
135, 196 

98.566 
99,911 

183.166 

185. 1» 

182 

103.190 

183,290 

101,374 

136.917 

180 
178 
176 

109,790 
103  690 
101.620 

139,840 
142, 154 

14U,384 

103.388 
104,370 
105,659 

139.003 

Bacooon  Cre6K 

139.515 

140,664 

174 

101,510 

138,470 

106,316 

141.640 

HareuflHook 

172 
170 

109,940 
106.090 

145.340 
142.390 

106,883 
108.060 

142.887 

144.768 

168 

112,440 

150,240 

108. 1S6 

145.333 

166 

111,605 

149,105 

109.457 

146.  S2S 

164 

108,960 

147,660 

110.889 

147,691 

162 

114.960 

152,098 

112.081 

149.286 

1    160 

111,050 

145,492 

112.622 

160.317 

158 

116.400 

152,040 

114,068 

151,811 

156 

115, 740 

154,076 

114.828 

18S;7« 

154 

113,630 

154,862 

115^984 

154,680 

152 

115,350 

155, 715 

117,340 

15.%  806 

150 

120,550 

157.827 

118,687 

157.861 

148 

119,985 

159,154 

120,408 

166, 1J7 

146 

123,215 

162,884 

121.682 

^«-2 

144 

121, 520 

162,414 

128.554 

1681578 

142 

128.935 

170.725 

186.206 

171,568 

140 

128,700 

178,778 

128,687 

1761741 

188 

129,200 

178.452 

130,857 

179.82 

186 

134,460 

191,478 

188.664 

188.00 

134 

140, 150 

201618 

184,706 

186.887 

182 

140.160 

207,210 

180^846 

187.481 
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Table  of  aetudl  and  mMn  high  and  Uno  water  oroe^-aeciiondl  areae^  ^o.— Continued. 


LooiUity. 


HarcusHook 

Christiana  BWer.. 

Deep  Water  Point 
Pigeon  Point 


ITew  CaaUe  . 


Fori  Delaware . 


ICoutb  of  Salem  Biver  . 


PortPenn. 


Litton't  Point. 


ColUne'tBeaoh. 


180 
128 
126 
124 
122 
120 
IIH 
116 
114 
112 
110 
108 
106 
104 
102 
100 

06 

06 

04 

02 

00 

88 

86 

84 

82 

80 

78 

76 

74 

72 

70 

68 

66 

62  I 

60 

68 

66 
64 
62 
60 
48 
46 
44 
42 
40 


34  i 

32 

80  I 

28 

26 

24 

22 

20 

18 

16 

14 

12 

10 

8 

6 

4 


187,260 

143.050 

144,600 

137.000 

125.  050 

127,450 

12%  6r)0 

137,050 

145.750 

147,710 

144,  016 

149. 540 

155, 250 

157,000 

161.400 

157,000 

162.065 

173,500 

182.400 

187,010 

184,080 

180,400 

100,260 

180.270 

182, 210 

177, 000 

172, 860 

176,060 

17«,  050 

185,  BOO 

185,000 

103. 750 

107,050 

104,000 

215, 100 

218,530 

207,550  , 

205,000  i 

102,310  I 

200,050  ! 

210,710 

212,280  I 

226,680 

2'J0,270 

237.625  , 

245. 160  ! 

255,070  . 

260.000  ' 

263,600  I 

268,150  ; 

276,200  ' 

275.700 

271,400 

273. 400 

275. 400 

281, 350 

284.700 

287,350 

285,530 


S  No  data. 


188.700 

101,650 

188,660 

178,350 

155. 105 

150,605 

150. 862 

178, 342 

102, 676 

108,348 

105. 247 

100, 733 

205,050 

207.406 

102, 317 

206,515 

218, 052 

232, 500 

243, 170 

260,834 

256,304 

257,062 

281,418 

278. 216 

277, 065  I 

267,127 

245, 257 

24i,843 

244. 505 

260,820 

263, 175 

278.605 

277,586 

276,126 

206,636 

204,050 

274, 515 

266,080 

240,540 

268,5:10 

277, 070 

282,400 

204. 285 

203,580 

808,425 

824.  045 

843, 720 

360,060 

867.200 

877,440 

387. 126 

886,265 

378.856 

873.676 

370,420 

874.470 

877, 820 

P80. 810 

874, 270 


186»048 
135.928 
186,668 
136,017 
136.477 
187, 282 
137.008 
138.557 
180,626 
141, 626 
144. 171 
147. 126 
150, 768 
164,823 
157.007 
161,027 
166,083 
169, 010 
172. 510 
175, 746 
178,827 
180.827 
181,007 
182,163 
181,600 
'81,438 
181. 530 
182, 866 
ia3.  545 
184,018 
187, 807 
101,460 
104, 020 
107, 913 
100.440 
2U1, 014 
203,586 
205.488 
208.401 
211,028 
214,180 
216. 843 
221, 605 
227,006 
234,224 
240.044 
247.803 
253. 735 
258,207 
262.620 
266,308 
267, 017 
272,080 
27^  625 
277.818 


188^800 
184,173 
182. 3ia 

181,000 
179,816 
178,080 
170,485 
180,200 
182.022 
184,027 
188,640 
108,640 
100,040 
204.464 
200.514 
215,762 
221.868 
227.600 
235, 237 
242. 318 
250. 702 
256,854 
250.064 
261.018 
261, 162 
261, 151 
261.888 
268,412 
263, 020 
262,720 
264,677 
207.260 
270,105 
872, 610 
273,023 
278,708 
275,278 
276, 162 
277, 817 
270,668 
280,942 
284,081 
200.052 
800,860 
3r2. 110 
823.000 
333.922 
844.300 
862,762 
860,771 
866,972 
871,924 
875,834 
877, 859 
878,060 


HOTC^The  oroea-aeotlone  are  2,000  feet  apart  from  each  other,  and  the  naaber  of  each  indioatca 
Ua  diatanoe  from  ColUn^'s  Beaoh  In  thoneauaa  of  feet 
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. >,.  I ..  i^,  ..-....> ..  ,K  ,v... r..,,,^JmTJ?Pn?T>TES. Enginbbb  Offioe, 

~|"  I  i    Philadelphia^  Pa.,  January  23,  1885. 

General  :  The  Board  of  Engineers  appointed  by  Spe'iilil'torder  177, 
h«idd<intrftei^8'  €o^8  <Jf  Bii^eens,'  Fn!te^^  States  Army,  Washington, 
D.  0.,  December  11,  1884,  for  the  purpose  of  considering  "  the  subject 
0lfth)B  perm^ti^^^t  imprptr^ment  of  DelawBte  Biver  and  Bay,''ii«^e  the 
ioneac  to  sctbmtt  the  fbllowing  preliminary  report :  :•/,::.       -      , 

Thie  river  4<^d  bay  ^^iavigable  jfor  vessels  of  different  .classes jprom, 
the  Atlantic xjoast  to  Triemton,  N.  J;,  and  under  the  order,  therefore^.tliA 
perjuanent^^litoveme^t  of  the  whole  of  jt^is  section  should  be  consid- 
ered 5  but  in ; vf^w  of  the  factsi  that  further  surveys  of  the  river  between 
Bridesburg  and  Trenton  are  necessary  beifore  a  complete  scheme  for  its 
ijwprbvement  (?^n  be  madfe,  and  that  these  |  surveys  have  b^n  ordered, 
it  is  nnnecessaiTjF  now  to  consider  any  other  part  of.  the. river  thaa.thAt 
e^teDding  ^ipiM  Brid^$barg,  whicli  forms  tUie  Upper  part  of  Philadelphia, 
down  to  a  point  a  little  below  Bombay  Hook  Light  at  the  head  of  Del- 
aware Bay^  where  the  djesired  depth  is,  found,  a  distance  of  about  60 
statute  milei^.    !  |  .. 

j^  In  this  part  of  the  river  there  are  thirteen  points,  aggregating  a  length 
of  20:miles,iki''!^hich -^h^icshanpel'd^pth  ^t  mean  low  water  is  less  than 
26  feet;  and  at  six  of  these  pointsj  covering  a  length  of  about  6  miles, 
tlie  low-watetr'<Jepth  i$:l^ss  thaa24!feet.  /; 

g*  T^ese  poiSt%[with  the  lengths  of  shoal  Vater  existing  upon  them,  are 
asfWlows:-'.:-;  V..-  'i  r    ■ >'.-n. --i 


■■'»'trf 


r  Mutt. 


Port  Richmond 


Above  Wainut.ttreet,  PhUadtUpbia. 

■••'  :K''i •  •  ?  r-.-"*^:- -,*•.*-.. 


. .-  Si  Behto  PkiladelpMa^  '  |. 

Ffl  r  t  M  i  ffl  i  n  B  a  r    - . . » w ^  >.  . . . 

Ch<>flt^r  Iftland  Bar. .'.  i ; . .  i i . . . : :>..... 

Schooner  Ledgw  1 .' l i .. », j:...'. 

MUrctifi  Hook  Bar  /l'..* I..".,.. ;....'. 

Jffar  HoUy  Oak. ...:.. * 

Pipnsville ^ :...  ^ 

:^«lkliead  ShoaI«.... ....„..• *.*... '-;---t- 

Sal  em  C  o  V  e I ...■." 1. . . : . 

£tm  Baker .....'. l...i i . 

JNck  Creek  Flats  ..:.. ..^.i •••••:• 

^^>''^"totai....-.l:..U :'i:.j-." :.J,.,U :•. 

Approximately ••--•-•; l...» :. 


Less  thai 
foot 


»-^.»' 


FeeL  Feet 
2,400  I  9,001 
8,600    


4,500  >  :2|0«l 

700  

7, 000  1, 10« 

4,600  

10,000  

4,200  

7,300  

0,500  ,                 2,200 

20,000  18,000 

32,000  18,000 


103,600  I 


20milea. 


88,300 


6inUet. 


According  to  the  project  of  Major  EDeq^r,  Corps  of  Engineers,  dated 
Kovembet  27, 1884,;  which  was  re^srre^  *»  the  Board  for  its  considera- 
tion, the  low- water  depth  to  be  obtained  over  these  shoals  was  26  feet^ 
which  would  require  a  deepening  of  a  part  of  the  channel  by  4or  94^^ 

Upon  examining  the  channel  of  the  Delaware  River,  as  shown  by  th» 
•orveys  made  iii>;1819v  1878,  and  188a,  it  will  be  seen  Mtbat  theistsetefa 
extending  from  Kaighn's  Point,  New  Jereey;  6]friibM'tdf  thfe'  ftHlklrtify^ 
navy-yard,  to  Gloucester,  N.  J.,  a  distance  of  about  2  miles,  has  re- 
mained essentially  unchanged  for  sixty -four  years,  the  average  width 
being  2,400  feet,  cross-sectional  area  60,000  square  feet,  mean  depth  25 
feet,  and  mean  velocity  not  very  far  from  1^^  feet  per  second. 
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.;)T)^i£|.giVj<)<!^vf|Nir  mAjcuM^if^aoC  «bat»:^bwo^  4»ke!tri{v$ttriis  mpAleaH 
Ufim  i^ppaari to  I  iliATfi^  /b«ea/  miXid^QUitiioi  tSabajrlkitl,  '^att  toi  W^ vaMf 

4^ti^  /w)iiob{)9;  ftbon^t  <^Qt)-eigbtbiof  I  tb»  a^roraga  ictToosnsectiottt  of  ^beiJC^elK-t 
ware  for  2^  mi])eai%WV)e  it»  juoetiKHiWitbi  tb^^cbuorlldlUlylt^  UiJirolUablcl^ 
tb«ily<that)  tb<)  H'dditiKH;!)^!^  vola«).e  of  water<  fuviiiitbedibyitito  Sobuorlhlff  is 
99ilSlcient|  i^eii  iftbat  Coxuisb^^l  b^yi  (bl9>B6}ftwatiBivreff6iQotj^to^BaaiiHtaif» 
fi^  i^JhaQiiiol  of  tb«  increased  deptb]  (leaired^aud.of^theiQeceasfeirjtwidtb^i 
i^teriitaball  ooae  bav4»'bee«a  (»ocpred.  i  .-'•  ■  '^o  -li  .>  /  i  !•.(.  n.  u;'^).) 
iiil]b^iqueatioT>.Q£  ifopmiiKg  a  plau  foi  tbe  peimiandiitiiilupiioveiiiieot  ioff 
tbei»Dielawaite  i^-  tben  redaoed  U>  determioing  wihfat  4s  tbe:  bdst^Ei^fiboA 
o£g^iiig;tl|A  additioual  4iBptb  r^quiped  lat  tbeivarioasiHboal'Poiiltstia 
tba  JtiTeiTi  before.  euuiutJuratedyWbat  pn^oautioaa  areueeded  to  prdFedti 
tbese  sboaling  agaiuioo  tbe  fbraial>iOD  oC-sbpals  at  other  jp^xrta  of  tba 
xi^et  iiio^w  ifr^ifi!QiD.I}beiiif  amdi  tbe  coat,  of  tbe*  n^eeHt^^riV^  wocka.  .-DDhe 
deepeomg^of  uiecea^ity  »iuat  be  dotie  either  by  $urti&ciaUiy  dredging^  thi» 
sboal  spot^  or  by  increasiag  ticie  power  of-  ti&e  .oomaati  at  the^  poiiito 
b^^  cKHitraictiag.tbeiflbaoned  or:by  couoeotratiug  a  iargev  volamB  of  waCer 
^iUere.tbey  lOiOccurvSoithat  by  it»  ^oouriuig  aot!iou.4ihe  obatioeDicoB  may; 
ben-wai^hed  away»i  ti  /  :  •  .  ..'•...'.!!■-:-.:'.  'i:  .•  j  r  m 
n.'  BegimniHilC  witb  tibat^part  of^  tbe  river  lyin^  inf  ftontiof  tbe  ed'ty>o£ 
Pbil«^l|)ihia,  wa  sball  :dei9oribe  eaohshoal  iu6aoee94ion,as^iti.ooeiiiriiib64 
tween  tbis  point  and  tbe  deep  water  in  tbe  bay,  and  indioat6  tltormetbodr 
^ i»proveiKeiUi geoowmnendied.   .:  ^'  ■ '  <"f  \  *  ■  ■  m:  .im  ■''  •  >ri  ••<;•>>  u.  i* 

'j.fi  ,.  ;m  '  >  ■!  i- i  '  .:  <!i!  ;  .  .  ;  r  j  .;»'!;..:  |  ;  ',  l-  <:  -i'*  .'  .  ';  .  •.  •;  to 
^' /.•■.[•••■  '>     .    ;:ii    iM..jvKEAa  .PiB'I?1iyK''8.tlBI*AjND«:     ..'    -  ;   -Mr-i    ^--MrMiS 

-tFi'-!M     .       "•  '      ••'III!-:      .    'i      :    .  .;i : .   'I        »    ■  *      )    rf     ,        ):I  ■    n    !"    ,:   ,  ''i  :     / 

( '  Peitty %  Islar^  lies  in  tlie  niv;er  in  front  of  tbe  upper  part  of  ithej  eiity:  6i 
Sbiladelphia^iattd  iiaAioifteaob  sidetof  ita  t^ilerabiy  wide  lajld  deep  chain 
nel,  that  on  tbe  nortb  or  Pbiladelpbia  side  being  by  far  the  aio$t  ttsed 
aiii4.tbeiniore«imp<>ctant  ifor.  lOoftiinerGial  ptirposda.  t.Ttae  lower  pacfiof 
tbie  cbatiBieJt  is/tepy  muob » nairrower  :aud  deeper  tbaa.  tbei  apper  pacty 
vtbeie  Hiereriare  /exteoaive  coalHod.raikoad'  pierft,  el^vatarav  dry-d^ks^ 
tfilp'bqilding  estabIi8ba»eDtB>  &c.,  bat  tbe  deeprwatenefatonel  doei$)iio| 
seochtbe  pieirsor  wharves,  and  tberefore  does  not  permit  «leep<drabghi 
Tieaaelatq  CQmeap.totiieriD.  ,  <!  :>        '      .>     .  r,:f 

fiOUitbeeidator.Kew  Jersey  side  <9^f  tbe  isLaiid  tlieret»6»!alB<^a  gomi 
ohaapel,  bat  ib  a^mmercial  poibtx>f'Vi^w^tbisohanDel  oattiiot  b^«oflir 
pareA  widi  tbe/one  on  tke:  west  sideL. .  >  Od  aoeoabt  o£  the  enoroacbmelite 
ot.  wharves  and  pliers^  andifrom  pthebr  dauHes,' at  smaller  vektude  cff  ebb 
tide  flows:  tbrougib  tbe  eastohaHDel  tbaDifoffmerlyi,  mai  it  has  tiierdfote 
deteriorated  while  the  west  lot^annoliia^imptoved^   y\    i  i.  .it  hD 

Above  tbe  bead  of  the  island,  where  the  river  is  materiatly  cbntnraoted 
in  wtdtky  wt:  s^«  Jnd  deflp  \r^ter,  separated  fr^ii^  that  id  the  ivi^st 
chfi(iifi6li)elow  byiaibaror  shoalv  and4ffedgiug>has*  been  done  ed  this 
Bboat.wilih  aiKiieiw  ito;  oouneot  this  ^deepWatevitmitb 'th^<  in  the  West 
channel,  and  also  to  widen  this  channel  so  astobeneAtithd  large.  Gba»>> 
ip^eric^  using  the  piers  on  tbe,  Pbilad^lpb^  side ^ (116,000, baT^,Q  b^ea 
^q>eot  in  dredging  in  this  vicinityii  ■'/.  ,';  ..  .,  ....  .  ,  .  -  :  ,  :  .  if 
> '.  After  considering  the  various  plana  aiibml()t^..fbrt.the>»inipioTetn0n€ 
of  the  upper  part  of  the  harbor  in  front  of  the  city  of  Philadelphia,  each 
)|^f;  which  contemplates  the  cutting  away  of  a  part  of  Petty's  IsJi^^f  a^d 
au:fiir  inaking  a  personal  examination  of  the  locality,  the  Board  concluded 
(tlfiat^an  increased  tidal-flow  through. tbe  west  channel  near-ths  ktod  of 
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the  island,  safficient  to  secure  the  increased  depth  and  width  required, 
could  be  procured  by  building  a  deflecting  dike,  starting  from  Fisher's 
Point  and  running  down-stream  in  a  slightly  curved  direction  sensibly 
parallel  with  the  pier-line  of  the  Pennsylvania  shore  opposite,  extend- 
ing toward  the  head  of  Petty's  Island  as  far  as  might  be  necessary  for 
the  purpose  of  diverting  into  the  west  channel  a  considerable  part  of 
the  ebb  tidal  volume  now  passing  down  the  east  channel. 

When  this  dike  shall  have  been  extended  sufficiently  far  to  produce 
the  necessary  scour  in  the  west  channel  it  should  stop.  It  is  probable, 
however,  that  in  the  construction  of  this  dike  an  injurious  scour  may 
occur  at  and  beyond  its  outer  end^  as  it  progresses,  and  to  prevent  this 
it  is  recommended  that  a  mattress-sill  of  brush  not  more  than  3  feet  in 
thickness  be  kept  well  in  advance  of  the  outer  end  of  the  dike,  and  it 
may  be  necessary  to  extend  this  sill  as  far  as  the  head  of  the  islaud. 
Should  any  tendency  to  scouring  be  noticed  at  the  head  of  the  island, 
then  that  part  should  be  protected  by  a  revetment. 

The  works  designed  for  this  locality  will  leave  the  channels  on  both 
sides  of  the  island  0{>en,  and  will  probably  benefit  that  on  the  west  side 
without  doing  injury  to  that  on  the  east  side. 

The  bottom  of  the  river  in  this  vicinity  is  conftposed  of  bowlders, 
gravel,  sand,  and  mud.  It  is  not  proposed  to  make  the  dike  scour  all, 
or  nearly  all,  of  this  material  away,  but  it  is  believed  that  the  increased 
currents  which  will  be  produced  will  assist  in  obtaining  and  will  also 
be  the  means  of  maintaining  a  better  channel  on  the  west  side  than  is 
now  found  there. 

The  commercial  interests  of  Philadelphia  do  not  require  the  formation 
of  a  channel  26  feet  deep  clone  to  the  piers  as  far  up  as  Bridesburg,  but 
do  require  one  as  far  up  as  the  American  Ship-building  Company's 
.  yards,  and  it  should  be  carried  further  if  it  can  be  done  with  a  reason- 
able expenditureof  money.  Beyond  this  point  it  is  thought  that  a  depth 
of  12  feet  will  be  sufficient  for  the  wants  of  commerce  for  a  long  time 
in  the  future. 

To  get  a  depth  of  26  feet  to  a  point  about  midway  between  the  Ameri- 
can Shipbuilding  Company's  yards  and  the  Gas  Trust  Wharf  above  will 
require  the  removal  of  924,000  cubic  yards  of  material,  which,  at  50  cents 
per  cubic  yard  for  dredging,  will  cost  $462,000.  The  dredging  which 
has  been  done  thus  far  in  this  vicinity  has  cost,  in  consequence  of  the 
large  quantity  of  bowlders  to  be  removed,  about  67.8  cents  per  cubic 
yard.  Whatever  material  is  dredged  should  be  thrown  close  behind 
the  dike  and  as  near  the  New  Jersey  shore  as  is  practicable.  It  is  prob- 
able that  the  scour  which  the  dike  will  produce  may  materially  di- 
minish the  estimated  amount  of  dredging  required,  but  as  the  amount 
of  this  scour  cannot  now  be  determined,  the  estimate  for  the  removal  of 
the  material  has  been  made  on  the  assumption  that  it  may  all  have  to  be 
done  by  dredging. 

The  cost  of  the  dike  and  mattress-sill  will  depend  upon  the  character 
and  dimensions  of  these  structures.  Assuming  the  mattress-sill  to  ex- 
tend from  Fisher's  Point  to  Petty's  Island,  to  be  3  feet  thick  and  30  feet 
wide,  it  will  contain  about 

22,600  cubic  yards  of  bmsh,  which,  at  $2.50  per  cubic  yard,  will  cost |od,509 

Bock  ballast  for  same,  4)520  cubic  yards,  at  |L50 6, 780 

3,000  linear  feet  of  dike,  brush  piles  and  stone 24,S90 

87,570 
Add  for  dredging 462,000 

Total 6I9,6» 
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HOBSESHOE. 

At  this  locality  the  channel  has  more  than  26  feet  depth,  and  is  snf- 
ficiently  wide  for  the  purposes  of  navigation.  The  only  difficulty  found 
here  results  from  the  ice  gorges  which  sometimes  occur. 

The  question  of  forming  a  project  for  the  improvement  of  this  locality 
was  referred  to  a  Board  of  Engineers  some  years  ago,  which,  after  due 
iuvestigation,  reported  to  the  Chief  of  Engineers,  under  date  of  May 
28,  1873,  that  the  abundant  use  of  suitable  ice-boats  in  this  locality, 
kept  at  work  in  the  gorged  part  of  the  river,  would  be  an  effectual  remedy. 
The  city  of  Philadelphia  then  procured  several  such  boats,  and  it  is  re- 
ported and  believed  that  their  effortH  thus  far  have  been  moderately 
successful  in  preventing  ice  gorges,  and  would  be  thoroughly  so  if  they 
could  be  kept  at  the  work  for  which  they  were  intended. 

FORT  MIFFLIN  BAB. 

The  existence  of  this  bar,  which  lies  near  Fort  Mifflin,  about  10  miles 
below  Philadelphia,  is  due  to  the  fact  that  the  flood  and  ebb  tides  at 
this  point  follow  different  paths,  and  their  force  being  thus  divided  and 
expended  instead  of  being  concentrated,  the  scour  is  not  sufficient  to 
carry  away  the  material  that  is  dropped  between  them,  and  a  bar  is 
thus  formed.  The  deep  water  channels  lying  above  and  below  are  sep- 
arated by  this  bar,  over  which  there  was  originally  a  low-water  depth  of 
but  17  feet,  and  it  formed  one  of  the  most  serious  obstructions  to  navi- 
gation to  be  found  in  the  river. 

The  work  of  deepening  the  channel  across  this  bar  by  dredging  was 
begun  in  1873,  and  has  been  continued  at  intervals  ever  since,  but  the 
river  has  not  been  able  to  maintain  the  depth  so  gained.  In  1879,  by 
vigorous  work,  a  low- water  depth  of  26  feet  had  been  secured  across  it^ 
but  in  1880  the  channel  had  shoaled  again  to  24  feet  and  in  1881  to  22 
feet.  The  cutting  was  nearly  a  mile  long  and  about  400  feet  wide  and 
required  the  removal  of  about  1,200,000  cubic  yards  of  material,  at  a 
cost  of  $281,784. 

The  filling  seems  to  have  been  the  result  partly  of  the  want  of  sufficient 
scour,  due  to  the  separate  paths  followed  by  the  flood  and  ebb  currents, 
and  partly  to  the  washing  in  of  sand  by  the  flood  current  which  passes 
up  the  channel  behind  Tinicum  Island  and  crosses  the  line  of  the  cut 
diagonally. 

The  Board  believes  that  the  remedy  to  be  applied  here  is,  first,  the 
construction  of  a  dike  across  the  head  of  the  channel,  extending  from 
some  point  of  Hog  Island  down-stream  in  comparatively  shallow  water 
toward  Maiden  Island  toward  the  head  of  Tinicum  Island.  If  this  does 
not  accomplish  the  desired  work,  then  the  channel  should  be  further  con- 
tracted by  the  construction  of  a  similar  dike  opposite,  beginning  on  the 
New  Jersey  shore  and  extending  up-stream  as  far  as  experience  may 
show  it  to  be  necessary.  As  it  is  possible,  however,  that  cutting  off  the 
sand  supply  from  the  channel  beliind  Tinicum  Island  and  increasing 
slightly  the  flow  of  water  across  the  bar  may  produce  the  result  desired, 
it  is  believed  that  the  first  dike  should  be  built  up  gradually  from  the 
bottom,  a  line  of  uniform  depth  being  first  secured  across  the  Tinicum 
Channel  by  raising  the  hollows  along  the  line  of  the  proposed  dike  to  the 
level  of  the  ridges  which  separate  them  by  the  use  of  stone,  brush,  or 
short  sections  of  mattress  work,  upon  which  the  first  continuous  layer 
of  mattress  work  should  be  placed.  If  this  does  not  produce  the  neo- 
eeaary  effect,  then  other  layers  of  mattress  to  be  added  until  the  desired 
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effect  is  produced  or  until  thQ:je^Y^laf'ifi9fr  water  ig  reached.  If  when 
this  level  is  reached  the  channel  is  not  deepened  to  the  extent  desired, 

the  dike  first  built  is.  n^  iik^';  itp linnreasQ  th^  fioonr) oyw  tbiej^iff  ^uoiigli 
t|Q \ |t»«iiplMq  |^»QbaiiqeLi[)f '  tt^ .me^dm^^vy  diepth^  vhw. io»ic«  dtew^« .tll^n 
U«l>aotmii.ffiw^^0'aW«Aii>y4ried(gipg..MCleQi^  o.tr .  h    ;// 

,■/!•■.  )..f  ...;,-|  ,:!  ,  ,.f^,M  ^;r-f^R9f?T.^^-l^^-.i>,MM,;  n'l  -![•  ...:>.i  .•: 
■  v.  'At  this  p6in^  wtbiclk  W  ab^^ut  19  «i*teg<  Wlow  PhlladeltihiH,  theobslnKsi 
ttiJn  i^  a  ledge  of  ioi6ir  >lying» itt  ahd'  near  thfe  ibftohely  Hvliioh  hbre/fs  qnit^ 
ielo«e<t6'tbfe  I'>el«iwatid<^b4yi^e;i<  Ae6aDi]el<hasfb^^^blastedttiroilgli'fth^«A 
tooUgi  i3dO  feetinwrdthvalid  to  k  depth  Of  24' feet  At  ^miefetf  ^  l(>w  wtkiteii 
To  get  a  channGll4W'fe«titt'tfridth  w<rtild^  r^Qirethe>0iii*rtui  of  ^?i4 
additional  cubic  yards  of  bed-rock,  but  as  the  project  is  to  obtain  a 
depth  of  26  feet  with  a  led4t  ^idth  of  60l)i\9eft,  this  will  require  the  re- 
moval of  20.000  cubic  yards  of  rock,  and  46,133  cubic  yards  of  other 
ttbtiii^^rcfoiidistritr^  (>f  brok^rocki  i^Mhgle;  grav^^l,'  aad'  ^sudi  '><£Jbti- 
ttfatiog'  thhcmt^^  T^tnoiiu-g  the  t^k' isit  1121  and ^tli^btb^ribiitlerial  at 
68  centB  peir^ttbic  yairiij  tM  totdl  eost  will  be  ^$449^063.  i  /  m  >  1 1 
<^i  Iti]tiaediiErt;el}y(beloW!'8ehO(^hek'Ledg<6>tbered<s:a'i!ioth^8ho^l  li?^ 'than 
d  mil^s  in  iMffth^  toddeBii  th4in<26f^et-in'dei^tAiv  retqolring  thid 't(^oi^v«} 
irf  «42^60O'btt6l<5 iyaTd«  of  saml  a««(l  grdvel'^  tikis,  at  3f>  fcentb  »pieaf  loolifcl 
>atHl,i.imtild  6bst  #108,760,  nlaking  a  total 'i^stlbr  tb<)  improvebieiit  in 
Khis^vidinity  of  $56l,S19.  •The^um  bfi$161j|li38'ha^  ^lueddy  be^n^pidtii 
at  this  locality.  .-i  »  .-m  ••,.  i  mi    .i'i.M..n'    •.,••    . 

if 

the 

hat)  net 


[//.tC^h^t(^>tMiMrt';S^r.ti4  llW^  Hi^'  M  W'%waiieii 

f.nd'  a  coiiata^t  iji^e  6^  tti^  dred^e'jwbiild  bfe  necessarj;  ^'  mainiiiJii  th 
elqtiired  chahnel  tiiei^e  utilefes'otaei^.i^         life  fesortOT  'tQ,'il^e'fehaton< 
iii^^dged  iieat  Cherry  Island  "FTaiti  has  Witiainecl  quite  ^ie^^  Thi^ 

Sermanence  may  be  ponsidered  remarj^able  .where  the  nv^t  is  ao  wide 
nli  straight,  atidlk  toainly  Aiife  6d  ^he  jtlrtJeWuV  selfectibo  o^t^ielbciia^^ 
b'f  the'  d^ed^ed  chaiuiel,'and  the 'igreemBit  In'  (iir^ctibri  of  the  flood  aqd 
ebT)  curTCetiW..  Tli4  s'utti  of,  1^97,3^  hste'b^en^^^^^^  ^t 

ffi'fslofcallity 'since  18^,  beihg'dtetribAt^'d- iii  ayiotiiitkiid  tf toe  as  fc^tlows; 


O'fi  !^4,  '.  •■;''  li  ■    'li  ,''  .-'  ►  1  ••••*.  't  »!  Ii.i??--.  •;  ;<!  i.'j  :•).!  ri'ii'i  ')  M.  f   /'    l-'^  ■'    !! 

:>i(Tberea«)|ji8a;fbfkiiDel.4<K)  Aefit  w  fci^t^dei^  M  neanloir 

f^ftteir.wcieptiin  »iywf  few.spQtsj^wbi&ffe  Sajjjewt  JMl^fonn^./.Tp^gwra  .a 
flliAJumi  M^^f^el^l  dec^p.  anflv^^  [fi^t»iiwide^Tbetfi)Keei»  Maro«B  Qoafc.  «iri 
iPfinpeviHe^wMl  iieqaue  tbe  dnedgiUMBiCf  2j&,14aoiibict5fairrtsi«£  itfattecialv 
mWh  ^^3fi  c@(i.t^.,pbT  ^ai^fWOUld^Q^^  9^^^,  To  get  ».chMiuel26 JM 
4e^p raud  liHM-f^fkt  lyid^  qmc .tbQ i^ao^^k  atr^lioh  .'wooMir^qtilvei  tb^  teiMittd 
«f  .4UpJ«Q'0ubi<5  yar4s,  atra^rOort-Qfi ♦M6^?l«.  if-.  ,f;,  >.ry.ii  -/ill  i  •  r./  ■! 
!>  io^  vi/^wiofitbe  9iiii0^e^^falie^pei;i«faeiJb0aAa4p.<)hi)riF  i^^iti^^J^^ 
tfb^iU^of  >tto>4fed(g^  iitov^ktye  Uttl^iUSioplt^  UOw>0bseKVied«iitiiiQinaitb 

K^[ilp|ljQA'[tto{99C.ti0a>Qf >Ab^ ]i¥M fKWl},>taQQfM  Skirik  AQii?Q9ilflrill6iMrf 
the  uncertainty  resulting  from  want  of  inforination  as  to  whether  or  not 
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the  hottommewm iHief^OkA  is/Hkel^  ta  beBC0iireditbj*^aj9litiie  action  of 


'i^ktt'bf  thti  n^r^Yi  ''TMforttiatWTi  i^  rteeitea  c4^'  t;d"tH^  ciiai* 

sicMer,  bf-'tbe  b6tt!6Tfa;6rtA4^  rivfcf'4ri'tftf!*f8tk^tch,'^ird  fe' ibo  <rther  mttt^rA 


thati  H  I16W  iWilable^  bii  thid'sectidn,'  U  iihdttl A  b(^  tibtain^d  W  dMfeiWfet 

r.,.'!      ./    '.:  H  i  '•■.  •BULKOBAD  ;SHOAL«. <•'-:':!<  t  :.'>!     -l'.  ■.-.:[ 

.,  Xt  |h!i9  locality,  about  39  bile^belo3f;l^hi|adelpbiia,  the  riter  fp^Jke^^ 
]iend  apct  b'as  i^n  anw9ja^Uy  gr^a^t  wid,tli, '  -^t  about  tbe  middle  9f' tl^e  ben^ 
ia  ipupd  ]^ea^  Pt^'tjCl)  Jfslauq,  w  wjiict  T'ort  Delaware  is  built.  At  fbJp  op,- 
pereiidof  tli^  jsl^pj|,  aqd  ^uuuiug  upri^ireauV  from  it  for  u^arJy  ^  miles,  i^ 
Bulkhead  Shoal;  ou  tJie  Ibwef  end  ofit^.aud  extending  about  t J  miles 
down  stream,  is  Pea  Patch  Slioal.  Both  of  these  'shoals  are  submerge^ 
p^rt^  of  Pea  Fate^  I^laud.  .  On  <^ach.  pid^  of  that  inland  are  ship-i^hanneis 
c^fuearly  eaual^widtb^tjiatpn  the  New  JJer»ey.pid^  now  having  tbe  "befit^^^p 
watejr  arid  ,beiing;Ufc^ea  almost  ieptirely  l>y  the  ^ei^vier  draught  veQsei^^ 
i|^ough,tliat  on  Jibe  pelawarj^  ai^e  wai?,  uptiV  qjji tel  recently,  the  tetiey 
cjaannet,  ,The  r^pid ' growih  pi  the  shojtlp  ^t.poth  ends  of  .P'^a^pfttcJ} 
island^  and  their  direction,  have  ;affect€;dthe  cui:teuts.  in  siicn.a  wi^i'jj^  to 
benefit  the  channel  on  the  east  side(  a^  thie  expenseof  thaton  thewestsid^ 
of  the  river.  As  the  latter  cj^nnel  is  gir^djo^tfy  deteriorating  and  the 
former  is  improving,  the  Board  has  concluded  that  it  will  be  best  not  to 
lilternrpt^tbe  p*-e«etit  tendencieb  of  t)h«  river;  and  thetflfore  r^omiieiids 
the  ttoaititena*ice -and  iniprovemetifc  of  theeast^^anneL  In  ISSfidredgA 
ing-was  cotnmiebcM  Oto  th4s  shoal,  T«4i^re  aJlees  d^pth  that!>22  feet 'of 
water  was-fownd.  'Thus  far  $97,500  hav^  been  expi^rided  m*  dpedgittg^ 
and  the  ti^nlt  I^S'  adepthof  ^4  (e^t  and  a  least  width  o^ '^Bd  ftot.'  ('Th<i 
<mt  has  i\<)fi  be^n-made  asufflc^jeAtly  X^hg  tinne^  to  ^hkhr  <whethir^r  mol 
it^ia  s6)>f-n]faA>nt^!nii»^.  Kidocmt'swveysiiidieate  a  siight^filltiig  in  \U  i\p\^i 
part.  It  is  estimated  that  to  enlarge  this  channel  m  as  to  ^give  it  a  de^»tli 
«f  26  fe«6t>»tid  a  width  bf  600  feet  wotrM  req^tire  the  removal  of  neaJrly 
398;tOO  additiion<at  dubie  yards* of  material^  whiclH  it  ^^en(]s«  would' cost 
#11^,^J0 ;!  btilt,'a8  Itamediairely  below  tbelowerewd^f  the  cut  tb>  bhlaiii^ 
nel  makes  aiii  febr»ptbiirid  of  *boat70dejafrees,it  shouldbe  made  wider  4i 
ot  ulear  this  bend  thari  it  now  is  j  and  beoanslB  it  is  Jirobable  that?  ci  bet^ 
ter ebahtiiet  eitn  bfe'  )f)r0oAred  by  nwan^  of  dikes,  the'  Board  teebitfifaendJi 
the^constrttctibn  of  a* dike  extending  from  thiE*  upper  end  bf  Pea  ^PAtbK 
Jiiarid,'u^^tr©8tm,iwia  curved  line  iapproximatel^  imrallel  to  the  ¥^ 
Jefrfe^y 'ibote  opposite-i-U^OOO  feet  6r*  leAsiittlength-^witb  «r' view  t6'dii 
^efrtiflg'apart'of  theebb'Ourr^nt  tbom  tbei  Delaware  into  th^  N^ew  Jer^ 
tfey  Channel)  th^t^ebymcr^asfng'theoirrrmitthpocfgb  theeut.^'  '  iH 
"^  It  is  ^ttmated  «bat!  the  dikewill  eost  about  t23i,000i<  If  bililt^  iM 
«ff^cfo=tnay  b«  fblt  bnthe  9hblal«  dimles  below,  Opposite  Sa)em  Oov4^ 
}t'tiiaXribeii!ee4»0sa¥y(>howieT«er,  in  order  16  deepen  tb»  icbanTrel  thiUMigK 
IMffsUoal  arefa^^  «^toatedit»ooiAtciin)293j4M«uMd  yards, tto  biittd  ^'stoh4 
diiMif  i^at^fhg'frdm  %be'Sh^e'»j(t9t  below^  IPtiin^  P<)int  and'  ru&niiii^'tw^a 
Utte  nearlsf  fpiyrall^Uwttli^thld  d^e^w^ateriohaiihelfthitotig'h'wateriaibottite 
fb^t^deep:'  'The  ^ilgth<klf  >tAiiiir  dllDe<w^ldibe*ikittttle)ltos  t)bivhi2!m 
lltllL  it' woaM'6ebt^Vi|f About  122^500 >oil)iicr'^yardd  oC^islkine^  twbi^^iat  $hM 
pWt&db*iJy«rtt;fW«ild''ebdt''$88^5i50i  Mi"  i"ij;  .;•..(,'  .>m)  to  .i-h,  mp»p..;«> 
The  cost  of  dredging  at  this  locality>«o>$tet  ai«banoe)i26  byjfiiCKIf^t^lii 
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Opposite  and  above  Liston's  Point,  extending  to  Stony  Point,  there ig 
a  nearly  mid -river  channel- way  3^  miles  long  imd  2,500  feet  wide,  with 
a  full  depth  of  27  feet  at  mean  -low  water.  Above  this  the  river  sud- 
denly expands  to  a  width  of  19,400  feet,  in  which  the  depth  is  I'edaced 
to  20  feet  in  a  channel  5,000  feet  wide.  To  keep  the  flood  tide  awaj 
from  the  deep  concavity  on  the  right  bank,  and  to  force  it  to  use,  con- 
jointly with  the  ebb  tide,  the  channel  on  the  east  side  of  Beedy  Island, 
a  longitndiual  dike  is  proposed,  which  will  extend  from  the  lower  end  of 
Reedy  Island  to  a  point  on  tbe  right  bank  below  Blackbird  Creek.  This 
dike  is  designed  to  follow  the  13-foot  curve  of  the  right  bank,  to  be  about 
25,000  feet  long,  and  to  have  such  a  direction  as  will  gently  train  the 
currents  along  the  channel  where  an  increjiaed  depth  is  demanded.  The 
reduced  width  between  banks  will  be  16,000  teet,  and  the  reduced  sec- 
tional area  400,000  square  feet.  The  dike  will  be  similar  in  construction 
to  the  one  proposed  further  on  Bombav  Hook  Shoals.  It  is  estimated 
to  cost  $324,000. 

It  niay  be  necessary  some  time  in  the  future,  after  the  completion  of 
this  dike,  to  supplement  the  improvement  by  the  construction  of  a  work 
on  the  left  bank.  The  character  and  position  of  such  a  work  are  left 
for  the  stutly  of  tlie  local  engineer.  No  dredging  is  contemplated,  as  it 
is  expected  that  the  improvements  will  produce  sufficient  scoar  to  gain 
gradually  the  desired  increase  of  depth. 

BOMBAY  HOOK  BOADS.' 

In  Bombay  Hook  Beads  the  distance  from  the  24-foot  mean  low-water 
curve  of  the  river  to  the  corresponding  curve  of  the  bay  is  about  2^ 
miles.  According  to  the  latest  Coast  Survey  chart  this  channel  con- 
tains less  than  20  feet  of  water.  To  deepen  this  streteh  of  the  river  so 
as  to  connect  the  26-foot  curves,  which  are  about  5  miles  apart,  it  is 
proposed  to  construct  on  the  right  bank,  from  near  Bombay  House 
light-house  to  Pierson's  Cove,  shore  improvement*  having  for  their  ob- 
ject the  contraction  of  the  channel. 

The  exact  degree  of  contr*<ction  necessary  for  the  maintenance  of  a 
26-foot  channel  from  1,200  to  1,300  feet  wide  cannot  be  definitely  stated^ 
but  if  tlie  widths  and  depthsof  the  existing  water-ways  opposite  Listen's 
Point  and  near  Reedy  Island,  which  are  adjacent  reaches  of  the  river,  l>e 
considered,  a  standard  is  found  beyond  which  it  will  not  be  advisable  to 
go.  In  the  former  there  is  a  navigable  channel,  varying  in  width  from 
1,200  to  2,800  feet,  with  an  average  depth  of  27  feet.  The  total  width 
between  banks  is  17,900  feet,  and  the  area  of  cross-section  at  half  tide 
360,000  square  feet.  In  the  latter  there  is  a  channel  about  3,900  feet 
wide  and  40  feet  deep,  the  width  between  banks  being  11,500  feet,  and 
the  area  of  cross-section  398,000  square  feet.  The  average  depths  in 
these  two  channels  are  more  than  are  needed  for  commercial  purposes. 
To  gain  a  depth  of  26  feet  in  Bombay  Hook  Heads  in  a  channel-way 
1,200  feet  wide,  the  right  bank  may,  it  is  calculated,  be  advanced  to  tbe 
12-foot  curve  at  mean  low  water.  This  advance  is  indicated  on  the  ac- 
companying chart  by  a  longitudinal  dike  starting  at  Middle  Farms. 
The  inshore  section  will  be  curvilinear  in  plan,  for  the  purpose  of  di- 
recting the  flood  tide  into  the  channel,  while  the  middle  section,  which 
is  designed  to  maintain  the  new  direction  of  the  current,  will  follow  th« 
eastern  edge  of  the  shoal,  and  will,  in  general,  be  parallel  with  the  ex- 
isting sailing-course  of  the  channel. 

The  construction  should  begin  at  the  lower  end  and  be  made  pro* 
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gresBively  npstream  until  experience  showR  when  it  bas  reached  the 
limit  of  usefulness.  The  dike  should  then  be  defected  shoreward  to  pre- 
vent the  ebb  tide  from  cuttin^i:  in  behind  it.  This  construction  seems  the 
proper  rectification  of  the  right  bank,  and  if  it  fails  to  give  the  desired 
result  further  works  of  construction  of  a  suitable  character  may  be 
placed  subsequently  on  the  east  side  to  contract  the  channel  still  more 
and  to  regulate  that  bank  above  Arnold's  Point.  No  dredging  is  ad- 
vised for  this  reach.  The  dike  should  consist  of  a  mattress  foundation 
covered  with  stone,  which  will  rise  to  the  level  of  mean  low  water,  pos- 
sibly a  little  higher.    The  estimated  cost  per  running  foot  is  $12. 

The  Board  recommends  that  the  local  engineer  be  directed  to  make 
such  additional  surveys  and  examinations  as  are  requisite  for  ascertain- 
ing the  character  of  the  bottom  of  the  river  to  a  depth  of  30  feet  below 
mean  low  water  at  all  points  between  the  upper  end  of  Petty's  Island 
and  Delaware  Bay  where  there  is  now  a  less  depth  than  26  ieet  at  mean 
low  water  and  a  less  width  of  channel  than  600  feet,  and  at  all  such 
places  he  should  determine  the  duration,  direction,  and  velocity  of  the 
tide  on  the  ebb  and  flood  at  and  below  the  surface.  He  should  be  di- 
rected also  to  run  a  line  of  levels  between  Trenton  and  Cape  Henlopen, 
connecting  with  bench-marks  at  each  station  where  improvements  are 
indicated,  and  to  ascertain  the  height,  slope,  and  stability  of  banks 
firom  wliich  the  dikes  contemplated  should  be  started,  and  also  of  those 
likely  to  be  affected  by  the  wash  both  of  the  original  and  of  the  modi- 
fled  currents.  Probings  or  borings  should  also  l^  made  along  or  near 
each  dike  to  ascertain  the  nature  of  the  bottom  and  substrata. 

The  survey  authorized  between  Trenton  and  Bridesburg  should  in- 
clude, in  addition  to  what  has  just  been  mentioned  for  the  lower  river, 
soundings,  shore-lines,  and  tidal  stations,  these  latter  to  be  establishea 
not  more  than  5  miles  apart.  A  careful  gauging  of  the  stream  above 
tidal  influences  near  Trenton,  and  an  estimate  of  the  amount  of  bowl- 
ders said  to  exist  in  the  steamboat  channel  just  below  Trenton,  N.  J., 
should  also  be  made. 

A  study  of  the  statistics  of  the  commerce  of  Philadelphia  and  of  the 
river  below  it  shows  that  a  channel  24  feet  deep  at  mean  low  water  is 
sufficient  for  the  free  passage  of  a  very  large  part  of  the  vessels  which 
navigate  the  Delaware.  This  depth  at  mean  low  water  increased  by  a 
mean  tidal  rise  of  6  feet  places  Philadelphia  in  a  very  favorable  posi- 
tion as  to  commeicial  advantages  relatively  to  other  great  eastern  cities. 
This  depth  may,  however,  be  regarded  as  the  minimum  with  which  it 
should  be  satisfled.  The  same  remark  is  true  as  to  400  feet  as  a  mini- 
mum width  of  channel.  Considering  these  dimensions  as  the  least 
which  can  be  regarded  as  at  all  satisfactory,  the  Board  has,  nevertheless, 
directed  its  attention  to  the  means  of  obtaining  greater  depths  ana 
greater  widths.  With  the  exception  of  one  locality,  Schooner  Ledge, 
where  rock  is  found,  this  depth  can  be  easily  and  quickly  obtained  by 
the  use  of  the  dredge  alone.  This  is  the  means  usually  resorted  to 
when,  under  the  pressing  demands  of  commerce,  a  speedy  increase  of 
natural  width  and  depth  is  required.  This  is  the  method  of  improvement 
which  up  to  this  time  has  been  followed  on  the  Delaware  in  the  appli- 
cation of  the  annual  appropriations  granted  by  Congress.  In  a  non- 
tidal  stream,  in  which  the  direction  and  the  amount  of  the  flow  are  gen- 
erally uniform,  except  when  greatly  changed  under  the  influence  of  fresh- 
ets or  droughts,  the  problem  of  improvement  is  much  more  simple  than 
when  the  stream  is  under  the  daily  and  ever-changing  influence  of  the 
ebb  tide  io  one  direction  and  of  the  flood  in  another,  not  always  the 
exact  opposite.    Under  these  circumstances  the  problem  of  permanent 
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impvisfvinmeikt isiinaobttiore ^otbplioftted^ ! /In btstreamof  the dituy^TtlM 
Delawai^e ' tto' irbtdeaset vdloin«<»f  Hviaiten to  bb 'eonfirolled  lio^veiis^  ^tiiV 
more  the  difficalili«»  of  tfae  ^hitiob  ofith«  ^Msliotf  of'tDofpiroviiiiilnit/ 
r  The iDela ware  b^Iow Philadelpbkiisiai^oat tfidtil  rivor^im  im  km^M 
part  becoraiiig'agretfvt  estuary  and  taking  the»ulAm«lof  Delawiiito<iBiKyj 
The<prbblei»  btd&reMe'BoiMA  iB4he  '^  p«iimD^ht(iuv)^lt>remeB^ wf ^D«lM 
v^are'Biver^anA  Bay."- *■:■'' ■  --'i''  J'^'-   '/■•'<    /i-"'   ■<;•!!  •»•  ifj^n  oj  Imii; 
ii'iii  tbis  pi^iminary^rdpoqrt'the>^rkfi/of  inypitiTemcintaroii^^ 
lined)  and  it  is  eocpeoted  tfaatimatiy  nvodiioationB  of  details' will  inggeat^ 
theniselvies  to  the  looal  engineer,  arlsibgfrbm  tUe  inlbPtitaibioBl  gdliie4'bjr 
tbOextended  eitbinifawtiotisiof  iflie  lit^  beroia  h*€NM«iMendedi!  <lb  'sddi- 
tioDy'tbe  personal  observatiom  Of  th«  reMiilts  d^^relopbdida^'bif  tftflfjr- 
dnziing  tbe<(5onstnlot7ibn  wfH  enable  bini>to'Judge<wlien'tliie>Mgttl4tiii|t' 
-koTk^  ma;^  b^v^  clini>)eda  Mffioiiently  (4l^tiye'BOolits  trbetf  Jtirey)rM«^tt»' 
CKtensfon  ot  mbdiiloa^ion  of  alignmentvand>i^benih«y/Bilav'W«tio{o^^ 
ahsistitVby  local  drwlgfng.". .     <•  >  =  "    '•'  i  -  .'''  '■■•  »••   ■!  ''  '>"  •  •«'>)«..'.•  v/Jj 
'  )  Dt  uppearH  firoini'  tbe  estrmates  •  hemWitb-  <  submitted-  i that  <  tir  make*  >alfi 
the  idre^ffed)  channels  of  1^4- fe4?t' deep  skfrneanilo^  WMer<and>400>'ftM> 
yn^  trilf  cost  9512^619,  and' that  the'  dredgiag  aod'  blasting  -^ecttLiP^ 
toijrocare  ii  channel  ^20  ^etdeep  tit  mebn-  low  wiui0r>  And' OOaiMo  W]de» 

wfij  toost  $i5i217,'426.'     »    ,•     •  -  ."•    •  >     n  ■.■■'••: i-^'i.  J"»t,  •..[,„: 

'>  Afteir  these  ehAiinels  are  obtained  a  pvbbwble  anQifalieGC^ieiirditnre'^of 
$179^742  will  be  needed  for<  their  ma/iotenanee  by  di^dgiHg;'  jand  4lyl8(' 
added^«o.an  anniral  interesit  €tf:4  per  cent. oik  the^giaSl  cottiorf  dredgxi 
ing  them,  which  is  $68^677^  gives  f  208,489  as  thieitotai'anndal'iebsti  ^ 
fovQiiiiigand.matin«aitiin|«  these ohannels  by 'dredtfiiigU:<>i  <-wti.>  ..ri 
.  On  the  oiherhaiid^  the*co8tof  tb6  contj^iag^diregtfl4«iflg<ti;?t»bkS' 
iinderi#bose  inil'Ueince  the  same  rCi^Ult^maj^' reasonably  be  ^tpedted^'^ 
though:  taking  a  lohger  tittie,  is  $2y425,123i  i '  •:  '-  'I  •'  •  "u!:  .. m  ?..  i 
!  Tbe  annual  imtereet  on*  this- sum  lat  4  {leroent/i^  #97(j0e4,'and{lbheiaQi>' 
uiial'cost'oftbeir  repair  audi  preselrvaftion  may  be  6slimiateda€  $^^7,266^' 
total,  $184,210.  .'*";-•       "      !'     ■•  ^ 

'  H^eve,  then,  we  kav^  the  means  of  contraisting  thle:tolatiTl&>oo(rt<»f  the 
two  -methodi)  of  improvement)  Tie^  the  total  cost)  of  obtaiiltii|;<'b'bhati-i 
uMi  by  dtedgingand  the  atrnoal  i^ostorf  maintenance  thereafter  ^jfrsdineiigt' 
ing^  and  the  «ost  ^f  extensive  works  of  <contractioti  >  and  'ffegdlatioaaiid! 
theiq  repair  and  preservation .  <8ee  estimate  attachedly)  : .  1  i ' :  i  i 
.  It  may  be  observe  tbart  dredgea,  wiien  widi^ciJirg  in^a  ehanwel^Way,  (««> 
tiiey  mustdo  either  in^btaining-ofmaintoitlinjgf  tt^«ireasedoiis<^bistrtieJ 
tioii  to'iKivigatibb;  while  regulating  works;itf  t^ieir  pbsitiob9  aarfei^fofk 
arlyhiaFked,  are  anaid  to  it  .:.••■'  !»^  .i  •  i  .i.ii-»  ;.•  .1  •:».',  .i::-:.! 
.  Tbe  ldstimat>esiiere with  etippoee  tiittt  mloney  fertdieiwork^^delenalTfed' 
lilMHi  bei^upplied  as  rafAdly  as  necessary ifor'profn|yie»eMtioli.  i>I>ela$t> 
forwabtofnuMey^ilieelrtsinly  increase  the  d4stA,)a6a  i^^^i^tHftreiAMHi^ 
iMelto'hciild'tho  evgideer  r^sponsJbie  foa^'^Cidsaii^factotTirosdlw  wMi^ 
thei  money  asked  in  his  estimates  is  not  ftfmiiihed  iit'tbe-stio^nta'lir'ai'' 
tbe^times^aS'lieededi  .>'.'•  ••■  •■  m  ;|>{ir.ii  '»  i  ■-  .  hj  'nit  -i-iIm;!!  ,!5•».l;/ 
:ll". .- ; />*!'    »•    !.''»    .  .  f   .  .  1.1      .1.     iWM*  P.  ©BiilC^HUli&j'i  ■''{'•»*•  ^'11 

MM..  I.     I     .«••...  t  f  I  ,.;i  1  -1:  ....  ^r'.f'  WautBB  !M©'FitBiiilji>)>  "'^iJ  ••' 

l\i;Ui  ','  H  ■■  •  •inf.-  li-r  ..i  >.I  M-  ,  ./..  ...  ,  !•  •  li  ''Moi|f^|>  ^iJghlj^l^M^^.^ '  ' 
•...  i  •;!  :;  »  I  1.  /ii-  I  .l-i.'-iM,  ;.i.  .  W»iH'J  fiwirBIB^"*"*'^^''' •'^'*  J  !»'*''■'' 
":Br«g^i(*en..'^OHH"fcf'BWTONV  "'I  '"  '   <"  I  =  ->»  «t'>i iJltojk'i>/biMjrtitfcjf^«^'<l'» 
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OomparaHve  table -HuUHk^imtnuUid^^vatV  pfij^taikiiifdjkt  )miMdmi^^hanneU  by  dredg- 
ing and  by  permanent  toarks. 


LooiUity.   ' 


•{..7/     f.i  .;• 


Dre4xiiig  and  blasting, 

i  t   .  ttii  U    iv  I    coat. 


''   24  by  400 


Potty's  IslBBd 

pir       " 


I 


_ishor'sP*hrt.!::.2 H.........  ,., :>••?$%, 488 

•    •  Pbii  RiobiB^iid \,:A..\...  ....w. :..,......;/..::.......  ^^131,851 

,      >tiflain  Bar  vn- .'.... >?..>-. -J,.,...-. *1-k'- -J  '•  '  20,010 

CbeMer  B»r.:...JJ v...v ...' :.-..' J..|.'..^ 

Sohocteer  Ledge  B««k '.I.<: i.^yli 56,004 

Dredidng ,  B^ 

MarousHook I....:.'.  \.i I !  *        4,740 

BollyOak       .....' ..JL -....-. 

'      Cherry  lalAhd .....l -V.:.'. '.. 

.Peibnsvill*  ••.:'• -i-. .:....'.'. '.     ......... 

Bnlkbead  Sboftl -   ...r. 

SttleidCeTe  .:.J.^. ......  ..'.:... LI j.-..J..,..'i..i'. 

Dan  Baker - 

Dock  Creek  Flato 


20  by  600 
feet. 


I  Permanent 
works,  cost, 
^  26  by  600 
'*  ^  feet. 


•T* 


-147  222 
-9, 778  ' 
114,844  I 
lt4.033  I 


74,3f40. 

119,610  .231,000 

88,020     '  ^'  ^33,170 

463, 110  324. 000 

288, 000  420, 000 


Totals. 


.1.':. 


'.'1;.'.'. :.".....'.».. I      612,619 


Interest  at  4  per  cent 

TVlrtinatiyri ,  jsost -ofi  W^tptenawpq  ^ 

Interest  and  maintenance 


.   !  20. 514 

'.^:."tl<--'U,261 


71,775 


2, 217, 426  I 


88,607  I 
179, 742  1  87, 206 


268, 439  I  184, 210 


KoTS,— in  esVlmatliig  for  ntainAenanc^l'tttitt^of  dred||in«  obani^U'ls  ^pot  at  10  per  cent,  of  cost ;  of 
blasted  channel,  nothing ;  of  dikes,  1  per  cent,  of  cost. 


E9iMaUd  eoH^/fumUfkhtg  channels  from  2^  feift  to  *26Mt  ^kiep  and  fron^  4010  feet  ^Htk  i# 
'    ^    600/^2 1^(^  at  4f!  nhpal  pbinia  betwe^\^ideshufg,  p^,,  and  I^filawfre  JSajf,        \ ) 

ji  M  •     't'l        )  ■    I •  :  •: 
'  •  .-t  '       r-'^  •*lCW«uieid#tb!64feet.J''  ""  ^       .      '    '•      .'''";„ 


LoqiUty. 


I.      -  •      '.  1-4  ' 

Width  of  el^aanel,  400<    Widtb  of  cthAttnel,  500 
feet.  I  feet 

'  !■/  ■■■      _  1    ) ,' i :■  ,<i        ■  ■ 

Amount:  {-Bt^-tAA^  'i^ount!'*^^**** 


Below  LIstOD's  Point 

▲t  Clkerry  Island  Flats .... 
Between  liarens  Hook  and  t 

Schooner  Ledge  ,..;..* 
Ax  Bbhooner  Ledge. ' : . . . 
Do 


Oub.ydt. 


.o|  i 


.f 


■■-.T*- 


At  Kifflin's  Bar  : 
At  Port 


.^  Port  Richmond.. 

^Te-MUe  Point  Bar  (12  feet'  ' 
;  channel).-.:...... '^ 


449,777 
('P82,814  I 
,    82. 595 
47,407  i 
28,148  , 

15,800  . 

2.714  ^ 

500  [ 

66, 700  ' 

263.703  [ 


$184,983  I 

114. 844  i 

9,778  I 

14.222 

8,444 

4,740 

56,094 

315 

20.010' 

131,851 


Oub.  yd§.  I 

562,800        $168,600 

478,510  :       148.553 

40.740  .,7:  .W,*22 

50. 800     '       17, 700 

85. 185  10. 555 


22.300 
2,714 
1,  111  , 

-83, 400  I 
389,406  r 


6,600 

56,004 

■  700 

25,020 

160.703 


54.063  I  _    i«.«8\..r-.-T..Tr-|-:)ir-r-ri-:  '^^'i^ 


.  Total ........ .:.:.....:/;iy,345,121  .       912,819      1, 62», 9*6*      '  611, OlVI    % 083,,^  I         p%V^ 


i*ii  'r  |i(i     M    ,  < 


Width  of  chaniMil,  600 


^^^■\*^ 


Oub,  yd§. 
674.700 
574. 800 
48.900 
71,200 
42.300 


i:^} 


!..;•.  ^I  £1.1'  liiii      ^  •  I  • 


$202,410 

172.200 

14,670 

21.380 

12.690 


2^55» 
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E9timated  coat  offumithing  channel$,  ^o. — Continued. 
fChranel  depth,  35  feet] 


Locality. 


Below  Liston's  Point 

At  Dan  Baker's  Shoal  .... 

Off  Salem  Cov^ 

▲t  Bulkhead  Shoal 

▲t  Cherry  Island  Flats .... 
Between  Marcus  Hook  and 

Schooner  Ledge 

▲t  Schooner  Ledge 

Do 

At  Mifflin's  Bar 

At  Port  Richmond 

Total 


Width  of  channel,  400 
feet. 


Width  of  channel,  500 
feet. 


Amonnt. 


Oub.ydM. 
546[7«0 
841, 481 

97.800 
207, 851 

00,746 

116.600 

9,630 

8,000 

108, 800 

686.700 


2,562,888 


Estimated 
oost. 


$163,734 

252,444 

29,340 

62,355 

18,223 

84.680 

102. 230 

5,040 

82,640 
293,350 


Amount 


I  Sstimated 
cost. 


T 


Oulf.  yd; 
682,230 

1, 051. 851 

115,025 

259, 814 

66,700 

144.500 

9,630 

9,M5 

136.200 

672,300 


8.148,785 


$204,669 
815. 5!A 
84,777 
77, 944 
20,010 

43,350 

102.230 

6,038 

40.860 
836.150 


1.181.583 


Width  of  chanael,  000 
feet. 


Amount. 


.  Batimatcd 


Oub.  yds.  I 
818,670  I 

1.262,800 

146,7»H> 

311,740 

80,000 

176,400 

9,630 

17.862 

168.400 

836.700 


8.822,002 


9845.601 

378.000 

44.010 

08.  «1 

24.006 

52.030 
102,290 

10,938 

40.030 

418,850 


1.41«,a 


[Channel  depth,  26  feet] 


Locality. 


Below  Listen's  Point 

At  Dan  Baker's  Shoal 

Off  Salem  Cove 

At  Bulkhead  Shoal 

OffPennsville    , 

At  Cherry  Island  Flats  ... 
Between  Colly  Oak  Station 

and  Gruhb's  Landing.  . . 
Between  Marcus  Hook  and 

Schooner  Led|ce 

At  Schooner  Led|;e 

Do 

At  lower  end  of  Tinicum 

Island 

At  Mifflin's  Bar 

AtPort&ichmond 

Total 


Width  of  channel.  400 
feet. 


Amount.   ' 


Estimated 


Oub.ydt. 

640,000 
1. 029, 000 

195,600 

26.^  740 
57,700 

165, 185 

100, 740 

228,400 
20,000 
31.170 

14, 074 
169,481 
635,600 


3, 552, 690 


$102,000 
808,700 
58,680 
79,722 
17.310 
49,555 

80,222 

68,520 

420,000 

19.367 

4.222 

50,844 

317,800 


1, 616. 942 


Width  of  channel.  500 

feet 


Amonnt 


I'Bstimated 
I       cost 


Oub.  ydt. 

800,000 
1, 249, 730 

244.500 

332,200 
72,200 

206,481 

185,025 

281.700 
2>,000 
87.651 

17.591 
211.851 
733,000 


4,332.829 


$240,000 
'  874;  919 
73,350 
99,690 
21,660 
61,944 

87,777 

34,510 

420,000 

23,720 

5.277 

63,555 

366,500 


1, 872, 902 


Width  Of  chumel,  OfO 
feet 


Amonnt 


Oub.ydt. 

960,000 
1,543,700 

293,400 

808.700 
86^700 

247,800 

151,200 

842.600 
20,000 
46,133 

21.200 
220.000 
024,000 


5,256,233 


Katim^ted 
eoat 


$288,000 
463,110 
88,020 
llfl^  60 
26.0 
74.340 

45,310 

102.750 
430.  QOt 
29.068 

6^300 

66,270 

462.00 


2,190.801 


Locality. 


Below  Listen's  Point 

At  Dan  Baker's  Shoal 

Off  Snlem  Cove 

At  Bulkhead  Shoal 

•Off  Pennsville 

At  Cherry  Island  Flats 

Between  Colly  Oak  Station  and  Orubl>*s  Landing. 

Between  Marcus  Hook  and  Schooner  Ledge 

At  Schooner  Ledge 

Do -. 

At  lower  end  of  Tinicam  Islaad 

AtMifflin'sBar    

At  Port  Richmond 

Fire-HUe  Point  Bat  (12  feet  channel) 


Character  of 
rial.aafaraanow 
knowi^ 


Sand  and  mud 

...do 

...do 

...  do 

...do 

...do 

..  do 

...  do 

Rock 

Stones  and  gravel  . 

Sand  and  nud 

...  do 

Stonee  and  grarel . 
Sand  and  mud 


Price 

per  cnbjc 

ymrd. 


••5 

91 
30 
30 
16 
9 
30 
2100 

a 
» 
n 

CO 

ai 
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G2. 

IMPROVEMENT  OF  DELAWARE  RIVER  BETWEEN  TRENTON,  NEW  JERSEY, 
AND  BRIDE8BURG,  PENNSYLVANIA. 

Appropriations  for  this  part  of  the  Delaware  Biver  have  been  made 
since  1872,  and  under  the  following  sabdivisious : 

Between  Trenton  and  Bordentown $35,000 

Between  Trenton  and  Whitehall  3«,000 

Between  Trent'in  and  Bridesburg 20,000 

The  distance  from  Bridesburg  to  Trenton  Bridge  is  27  miles;  Borden- 
town is  5  miles  and  Whitehall  6^  miles  below  Trenton.  The  greatest  ob- 
struction to  navigation  occurs  in  the  reach  of  river  between  Bordentown 
and  Periwig  Shoal,  which  lies  2^  miles  above  Bordentown.  The  shoal 
carries  only  3  feet  of  water  at  low  tide,  and  the  channel  between  the  head 
of  the  shoal  and  Bordentown  is  tortuous,  and  obstructed  with  shoal 
area«.  At  Kinkora  Bar,  about  4  miles  below  Bordentown,  there  is  a  less 
depth  than  7  feet  at  mean  low  water.  This  is  now  the  most  serious  ob- 
struction below  Bordentown. 

All  expenditures  made  on  the  improvement  of  the  Delaware  River 
between  Trenton  and  Bridesburg  have  been  applied  to  that  part  of  the 
river  between  the  vicinity  of  Whitehall  and  the  head  of  Periwig  Shoal. 
Between  1872  and  1876  about  $4o,000  was  applied  to  the  formation  of 
a  channel  6  feet  deep  at  low  water  through  Periwig  Shoal,  which  in  1878 
had  again  shoaled  to  about  4  feet  at  low  water.  Since  1876  no  effort  has 
been  made  to  improve  the  upper  part  of  the  Shoal,  but  work  has  been 
confined  to  the  formation  by  dredging  of  a  channel  7  feet  deep  in  front 
of  Bordentown,  and  extending  up  river  along  the  east  channel  to  above 
Bordentown.  The  ctfect  of  this  work  has  been  to  bring  an  additional 
flow  through  the  easterly  channel  in  front  of  Bordentown,  and  thereby 
improve  the  channel  between  Bordentown  and  Whitehall.  The  Dela- 
ware and  Raritan  Canal  debouches  into  the  river  at  Bordentown,  and 
between  the  mouth  of  the  canal  and  the  river  below  this  eastern  chan- 
nel forms  the  line  of  communication. 

Xo  comprehensive  plan  has  yet  been  considered  for  the  ]>ermanent 
improvement  of  the  river  between  Trenton  and  Bridesburg.  A  detailed 
survey  of  this  part  of  the  river  is  now  in  progress  under  the  appropria- 
tion for  improving  Delaware  River  from  Trenton,  N.  J.,  to  its  mouth,  for 
the  purpose  of  furnishing  the  data  necessary  for  the  consideration  of 
such  a  plan.  There  have  been  no  operations  during  the  past  fiscal  year 
under  the  title  of  this  improvement,  since  available  fund»  were  practi- 
cally exhausted  during  the  fiscal  year  ending  June  50, 1884.  Operations 
during  the  past  fiscal  year  on  this  part  of  the  river  will  be  found  under 
*»  Improvement  of  Delaware  River  from  Trenton,  N.  J.,  to  its  mouth." 
No  appropriation  is  asked  for  under  this  title,  as  it  is  for  the  best  interests 
of  the  work  and  of  commerce  that  all  the  funds  for  the  improvement  of 
the  channel  of  the  Delaware  River  be  appropriated  under  the  general 
title  of  *' Improvement  of  Delaware  River  from  Trenton,  N.  J,,  to  its 
mouth."  . 

The  work  is  in  the  collection  district  of  Trenton,  N.  J.,  which  is  the  nearest  port  of 
entry,  at  which  theamoant  of  revenue  collected  during  th«  year  ending  Decern i>er:{ I, 
1884,  was  $622.32.  Fort  MiMin  is  the  nearest  fort,  and  the  Horseshoe  range  lights 
the  nearest  light- houses. 

Total  appropriation  to  June  30,  1885 $91,000  00 

Total  expended  to  June  :^,  1885 91,000  00 
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Money  statement 

July  1,  1884,  amount  available $23*2  77 

July  1,  1835,  amount  expended  during  fiacal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 232  77 

Amount  (estimated)  required  for  completion  of  existing  project (*) 


G3. 

IMPROVEMENT  OF  DELAWARE   RIVER  BELOW  BRIDESBURG,   PENNSVL- 

VANLA.. 

Appropriations  for  this  subdivision  of  the  Delaware  River  have  been 
made  since  1876  under  the  following  heads: 

Between  Petty's  Island  and  the  mouth i90.()0(> 

Below  Bridesburg 460,000 

These  appropriations  have  been  applied  to  the  improvement  of  the 
river  at  the  following?  points:  Near  Five-Mile  Point,  between  Brides- 
burg and  Philadelphia;  the  vicinity  of  Petty's  Island,  Philadelphia ; 
the  bars  between  Philadelphia  and  Oamdeu  ;  Mifflin  Bar,  about  9  miles 
below  Philadelphia;  Bulkhead  Shoals,  between  New  Castle,  DeL,  and 
Fort  Delaware.    Operations  during  the  past  fiscal  year  have  been  con- 
fines! to  the  following  work:  Under  a  contract  with  the  Delaware  and 
Chesapeake  Improvement  Company,  dated  March  17, 1884, 16,372  cubic 
j'ards  of  mateiial  were  removed  from  Smith's  Island  Bar,  making  an  ag- 
gregate of  39,766  cubic  yards  removed  under  this  contiract.    This  work 
was  done  for  the  purpose  of  affording  relief  to  the  cross-river  traffic  be- 
tween Philadelphia  and  Camden,  and  was  applied  to  the  formation  of  a 
dredged  channel  at  the  head  of  the  island,  about  300  feet  wide  and  10 
feet  deep  at  mean  low  water.    The  benefit  derived  from  the  work  was 
only  temporary,  and  complaints  are  now  made  that  the  channel  dredged 
has  again  shoaled  to  about  6  feet  at  low  water.    Efforts  to  maintain  a 
channel  across  this  bar  have  repeatedly  failed  in  the  past,  and  since 
this  channel  must  be  nearly  at  right  angles  to  the  direction  of  the  tidal 
movements,  it  seems  highly  improbable  that  it  can  be  maintained  with- 
out frequent  dredgings.    There  would  seem  to  be  no  question  as  to  the 
importance  of  a  channel  in  this  vicinity  connecting  the  deep  water  in 
front  of  Philadelphia  with  that  in  front  of  Camden.     Such  a  channel 
would  accommodate  a  large  inter-State  commerce.  If  an  appropriation  is 
made  for  this  purpose  it  should  be  specified  for  the  improvement  of 
channel  between  Philadelphia,  Pa.,  and  Camden,  N.  J.,  as  it  is  no  part 
of  a  scheme  for  the  improvement  of  the  main  ship-channel  of  the  Dela- 
ware Kiver.    During  the  past  fiscal  year  there  were  no  operations  at 
the  following  named  places:  Five-Mile  Point,  Petty's  Island  Bar,  Mif- 
flin Bar,   and  Bulkhead  Shoals.    These  localities.  With  the  exception 
of  the  first  named,  are  considered  in  the  report  of  the  Board  of  En- 
gineers of  1884  for  the  permanent  improvement  of  Delaware  River 
and  Bay.    This  report  will  be  found  in  connection  with  the  improve- 
ment of  the  Delaware  River  between  Trenton,  N.  J.,  and  its  mouth. 
The  improvement  of  the  above-named  localities  should  form  part  of  the 
comprehensive  plan  for  the  permanent  improvement  of  the  Delaware 
River  as  recommended  by  the  Board  of  Engineers  of  1884. 

*'  Included  in  amount  required  for  completion  of  existing  project,  **  Delaware  Birer 
from  Trenton,  N.  J.,  to  its  mouth." 
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No  appropriation  is  asked  for  ander  this  title,  as  it  is  for  the  best  in- 
terests of  the  work  and  of  commerce  that  all  the  fands  for  the  improve- 
ment of  the  channel  of  the  Delaware  Kiver  be  appropriated  under  the 
general  title  of  "  Improvement  of  Delaware  River  from  Trenton,  N.  J., 
to  its  mouth," 

This  part  of  the  river  is  tributary  to  the  coUeotioa  districts  of  Philadelphia,  Dela- 
ware, and  BridgetoB,  where  the  revenues  collected  during  the  year  ending  December 
31,  1884,  were  |l2,56-^562.77. 

Total  appropriation  to  June  30, 18P5 |691,000  00 

Total  expenditures  to  June  30,  1885 691,000  00 

Money  statement 

July  1,  1884,  amount  available f7,786  03 

Julv  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 7,786  03 

Amount  (estimated)  required  for  completion  of  existing  project (*) 


G4. 

IMPROVEMENT  OF  DELAWARE  RIVER  AT  SCHOONER  LEDGE,  PENNSYL- 
VANIA AND  DELAWARE. 

No  work  was  done  at  this  locality  daring  the  past  fiscal  year.  The 
appropriation  of  $40,000  August  2, 1882,  was  the  last  made  for  this  work, 
and  available  funds  were  practically  exhausted  during  the  working  sea- 
son of  1883.  By  rock  removal  a  channel  330  feet  wide  and  24  feet  deep 
at  mean  low  water  has  been  carried  through  the  ledge. 

The  improvement  of  this  locality  is  considered  in  the  Report  of  the 
Board  of  Engineers  for  1884  for  the  permanent  improvement  of  the 
Delaware  River  and  Bay,  which  will  be  found  in  connection  with  the 
'<  Improvement  of  the  Delaware  River  from  Trenton,  K  J.,  to  its  mouth." 
The  improvement  of  Schooner  Ledge  should  form  a  part  of  the  com- 
prehensive plan  for  the  permanent  improvement  of  the  Delaware  River 
as  recommended  by  the  Board  of  Engineers  of  1884. 

No  appropriation  is  asked  for  under  this  title,  as  it  is  for  the  best 
interests  of  the  work  and  of  commerce  that  all  the  funds  for  the  im- 
provement of  the  channel  of  the  Delaware  River  be  appropriated  under 
the  general  title  of  *' Improvement  of  Delaware  River  from  Trenton, 
N.  J.,  to  its  mouth.'' 

This  work  is  sitaated  in  the  coUection  district  of  Philadelphia,  which  is  the  nearest 

g)rt  of  entry.    The  amount  of  revenae  collected  at  that  port  daring  the  year  ending 
ecemher  31, 1884,  was  $12,530,451.86.    The  nearest  fort  and  light-houses  are,  respect - 
'ively,  Fort  Mifflin  and  the  Schooner  Ledge  range  lights. 

Total  appropriations  to  June  30, 1885 f  170, 000  00 

Total  expenditures  to  June  30, 1885 169,837  07 

Money  statement 

July  1, 1884,  amount  availahle $869  52 

July  1 ,1885,  amount  expended  duringthe  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1884 *. 706  59 

July  1, 1885,  amount  available 162  93 

Amount  (estimated)  required  for  completion  of  existing  project (•) 

*  Included  in  amount  required  for  completion  of  existing  project,  "  Delaware  River 
from  Trenton,  N.  J.,  to  its  mouth." 
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IMPROVEMENT  OF  DELAWARE  RIVER  NEAR  CHERRY   ISLAND  FLATS, 

DELAWARE. 

No  work  was  doue  on  this  part  of  the  Delaware  Biver  during  the  past 
^tictd  year.  The  appropriation  of  $100,000  Aagast  2, 1882,  was  the  last 
made  for  this  work,  and  available  fands  were  practically  exhaasteil 
during  the  working  season  of  1883.  At  that  time  a  channel  nearly  2 
miles  long  had  been  formed  through  the  flats,  470  feet  wide  and  24  feet 
deep  at  mean  low  water. 

The  improvement  of  this  part  of  the  Delaware  Eiver  is  considered  in 
the  Report  of  the  Board  of  Engineers  of  1884  for  the  permanent  ira- 
])rovemeut  of  Delaware  River  and  Bay,  which  will  be  found  in  connec 
tion  with  the  "  Improvement  of  Delaware  Biver  from  Trenton,  N.  J.,  to 
its  mouth." 

The  improvement  of  Cherry  Island  Flats  should  form  a  part  of  the 
comprehensive  plan  for  the  permanent  improvement  of  the  Delaware 
\i\ver  as  recommended  l)y  the  Board  of  Engineers  of  1884.  No  appro- 
priation is  asked  for  under  this  title,  as  it  is  for  the  best  interests  of  the 
work  and  commerce  that  all  the  funds  for  the  improvement  of  the  chan- 
nel of  the  Delaware  River  be  appropriated  npder  the  general  title  of 
'•Improvement  of  Delaware  River  from  Trenton,  N.  J.,  to  its  mouth." 

This  work  lies  in  the  collection  dintrict  of  Delaware,  with  Wilmington  as  ita  neareM 
poi-t  of  entry,  at  which  the  revenue  collected  durine  the  year  enoinf;  December  31. 
lr*t<4y  amounted  to  ^,110.91.  The  nearest  fort  ana  light-houses  ai-e,  respect! vek, 
Fort  Delaware  and  Cherry  Island  range  lights. 

Total  appropriations  to  June  30,  1885 $400,000  00 

Total  expenditures  to  June  30,  1885 3i»d,.543 -2H 

Money  statement 

July  1, 1884,  amount  available ^641  r« 

July  1,  lb85,  amount  expeududduringfiscalyear,  exclusive  of  outstanding 

liabilities  July  1,  1884....- 1,181  iM 

July  1,  1885,  amount  available...! 1,456  74 

Amount  (estimated )  required  for  completion  of  existing  project (*) 


G  6. 
IMPROVEMENT  OF  FRANKFORD  CREEK.  PENNSYLVANIA. 

No  work  was  done  on  Frankford  Creek  during  the  last  fiscal  year,  aud 
no  appropriation  lor  its  improvement  has  been  madesince  that  of  Au^Q!>t 
2,  1882,  appropriating  $10,000.  This  amount  was  practically  exi^endetl 
during  the  fiscal  year  ending  June  30,  1883,  in  the  formation  of  a 
dredged  channel  7  feet  deep  at  mean  low  water,  and  extending  from  tLe 
mouth  of  the  creek  to  above  Bridge  Street  Bridge,  Bridesburg. 

This  creek  is  entirely  within  the  corporate  limits  of  Philadelphia,  ami 
it  is  understood  to  be  regulated  by  the  municipal  authorities.  It  is  not 
considered  in  the  interests  of  commerce  and  navigation  to  recommend 
further  appropriations. 

*  Included  in  amount  required  for  completion  of  existing  project,  '' Delaware  Riv^ci 
from  Trenton,  N.  J.,  to  its  mouth," 
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Frankford  Creek  lies  wholly  within  the  port  of  entry  ofPhiladelDhia,  at  which  the 
reveuae  contacted  daring  the  year  ending  December  31,  IStfi^  amoant^d  to$12,5:50,4;M.6(i. 
The  nearest  fort  and  light-houses  are,  respectively,  Fort  Miillin  and  Horseshoe  range 
lights. 

Total  appropriation  to  June  30,  18t5 $10,000  00 

Total  expenditure  to  June  30,  1885 9,442  83 

Money  statement 

July  1,  1884,  amount  available $916  72 

July  1,  1885,  amount  expended  during  iiscal  year,  exclusive  of  outstanding 

liabilities  July  1,1884 359  55 

July  1,  1885,  amount  available 557  17 

i  Amount  (estimated)  required  for  completion  of  existing  project 30, 000  00 

J  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  Mason  Fruit-Jar  Company  of  Bridesbnrg  furnish  the  following  statement  iv 
latiug  to  the  commerce  of  Frankford  Creek  in  connection  with  their  business : 

ArrivaU  of  vessels  for  the  year  1884. 


i  I  Freight.  !  Quantity. 

I>  i  I 


Value. 


Tans. 

500 

$2,500 

1,000 

8.000 

800 

4.000 

2.000 

3,200 

400 

12,000 

I 

25  I  FacklnR-bay ' 

10     Liimbfr 

16  I  Cord-wood 

16     Saud 

4     Soda  ash | 

71  .  4,700  29,700 

' ^ ! ... 

G7. 

IMPROVEMENT  OF  SCHUYLKILL  RIVER,  PENNSYLVANIA. 

Under  a  contract  with  the  National  Dredging  Company,  dated  Octo- 
ber 6,  1884,  for  dredging,  at  28  cent«  per  cabic  yard, 52,730  cubic  yards 
of  material  were  removed  from  the  river  between  Point  Breeze  and  Gi- 
rard  Point  piers.  A  survey  of  this  i)art  of  the  river  was  made  during 
August,  1884.  The  work  done  and  in  progress  is  under  the  approved 
project,  which  provides  for  the  formation  of  a  dredged  channel  400  feet 
wide  and  24  feet  deep  at  mean  low  water  from  the  mouth  of  the  river 
to  Girard  Point  piers,  and  a  channel  from  thence  to  Gibson's  Point  250 
feet  wide  and  20  feet  deep. 

The  Schuylkill  Eiver  has  an  improved  channel  300  feet  wide  and  24 
feet  deep  from  its  mouth  to  Girard  Point ;  from  thence  to  Chestnut  Street 
Bridge,  in  the  city  of  Philadelphia,  a  channel  about  150  feet  wide  and 
from  18  to  20  feet  deep  at  mean  low  water;  the  distance  between  these 
extreme  points  is  about  7J  miles.  The  work  which  has  been  done  ap- 
pears to  be  quite  permanent  in  character  and  of  great  benefit  and  ad- 
vantage to  commerce.    During  the  present  season  available  funds  will 
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be  applied  to  the  work  of  dredging  now  in  progress.    An  appropria- 
tion of  $75,000  is  recommended  for  the  fiscal  year  ending  Jane  30, 1887. 

Total  appropriationsto  JaneSO,  18a5 $350,000  00 

Total  expenditures  to  Jane  30, 1885 331,701  23 

During  the  fiscal  year,  ending  June  30, 1887,  the  work  contemplated 
is  dredging  in  furtherance  of  the  approved  project. 

Tills  work  lies  in  the  collection  district  of  Philadelphia,  at  which,  as  a  port  of  entry, 
there  was  collected  daring  the  year  endine  December  31, 1884,  revenne  to  the  amoaDt 
of  $12,530,451.86.  The  nearest  fort  and  Tight-honses  are,  respectively,  Fort  Mifflin 
and  Schaylkill  River  range  lights. 

Money  statement. 

Jalyl,  1884,  amoont  available $4,159  45 

Anionnt  appropriated  by  act  approved  July  5,  1884 25,000  00 

29,169  45 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1884 $10,860  68 

July  1,  1885,  outstanding  liabilities 6,719  80 

17,580  48 

July  1,  1885,  amount  available 11,578  97 

{Amount  (estimated)  required  for  completion  of  existing  project 135, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1887    75, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

Abstract  of  proposals  received  and  opened  September  23, 1884,  by  Maj,  W,  H.  Heuer,  Corp* 
of  Engineers^  for  dredging  in  Schulykill  RitfiTy  Pennsylvania, 


No, 

Price  per 
onbicyard. 

To  commenoe— 

To  oompleta- 

1 
2 

National  Dredging  Company,  Wilmington,  Del.*  .. 
American  Dredging  Company,  Philadelphia,  Pa. . . 

28 
81* 

October  15, 1884 
October  15, 1884 

April  90,  liSS 
June  30,  IStsS 

*  Beoommended  for  acceptance. 

Contract,  dated  October  6,  1884,  awarded  to  the  National  Dredging  Company.    Is 
progress. 


COMMERCIAL  STATISTICS. 

NUMBER  OF  VESSELS  AT  POINT  BREEZE    FROM  JULY  1,   1884  TO  JUNE  30,  1885,  AND 
TOTAL  SHIPMENTS  OF  PETROLEUM  IN  SAME  PERIOD. 

Ships : 5 

Steamships lU 

Barks ^^ 

Brigs 13 

Schooners 1^ 

Barges 1* 

Total  vessels 504 

Total  barrels 1.925.266 
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NCMBKR    OF  VESSELS    AND    ESTIMATED    SHIPMENTS    OF  PETROLEUM  FROM    GIBSON'S 
POINT  FROM  JULY  1,  1884,   TO  JUNE  30,    1885. 

Ships 25 

Barks 52 

Brigs 1 

Sloops 1 

Barges 3 

Total  vessels 82 

Total  barrels 238,295 

NUMBER  OF  VESSELS  AT    AND    SHIPMENTS   OF    GRAIN  FROM    GIRARD    POINT    ELEVA- 
TORS FROM  JULY   1,   1884,   TO  JUNE  30,   1885. 

Steamships 143 

Ships • 1 

Barks 15 

Schooners,  sloops,  and  barges 15 

Totalvessels 174 

Total  bushels  grain 6,377,835 

Total  tons  merchandise 22, 571 

The  foregoing  statistics  were  furnished  by  Peter  Wright  &  Sons,  of  Philadelphia. 

Mr.  G.  M.  Taylor,  auditor  freight  receipts  Pennsylvania  Railroad  Company,  gives 
the  amount  of  tonnage  to  and  fPom  Schuylkill  River  and  passing  in  and  out  of  the 
Delaware  and  Raritan  Canal  at  Bordentown  for  the  year  1884,  as  follows: 

TODB. 

From  Schuylkill  River : 

Coal 242,018 

Miscellaneous  merchandise .t 16,050 

Total 258,068 

Carried  by  1,389  canal-boats. 

To  Schuylkill  River: 

Miscellaneous  merchandise 62,467 

Carried  by  471  canal  boats. 

The  following  statement  was  received  from  S.  &  J.  M.  Flanagan,  showing  the  num- 
ber of  vessels  towed  by  their  firm  for  the  year  1884.  This  statement  includes  the  fore- 
going made  by  Mr.  G.  M.  Taylor. 

From  Schuylkill  River  to  Bordentown : 

Loaded  canal-boats  (freight  tonnage  of  317,110  tons) 1, 530 

Light  canal-boats 661 

From  Bordentown  to  Schuylkill  River : 

Loaded  canal-boats  (freight  tonnage  of  1 16,i98  tons) 922 

Lieht  canal-boats 1,344 

Sailing  vesselH  towed  in  Schuylkill  River  (freight  tonnage  18,324) 24 

Sailing  vessels  towed  out  Schuylkill  River  (freight  tonnage  26,236) 34 


G8. 

ICE-HARBOR  AT  MARCUS  HOOK.  PENNSYLVANIA. 

Under  a  contract  with  Messrs.  Leiper  &  Lewis,  dated  April  28, 1884, 
a  pier  was  constructed  to  replace  the  one  (No.  5)  which  was  wrecked  in 
September,  1882.  This  pier  consisted  of  a  masonry,  concrete  and  rub- 
ble-stone superstructure  superposed  upon  a  timber  crib  foundation. 
The  crib  was  hexagonal  in  plan,  about  80  feet  long  and  36J  feet  wide  at 
the  base.  The  bottom  of  the  substructure  was  36  feet  below  and  the 
top  of  the  superstructure  12  feet  above  mean  low  water.  The  work  was 
completed  in  November,  1884,  at  a  cost  of  $15,600. 
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During  the  present  season  it  is  proposed  to  expend  available  fiiiuls  in 
such  repairs  to  the  piers  as  may  be  necessary  for  their  maintenance. 

During  the  fiscal  year  ending  June  30, 1887,  if  funds  are  available,  it 
is  proposed  to  construct  the  bulkhead  along  the  shore  front  of  the  har- 
bor and  deepen  by  dredging  the  shoal  areas  of  the  harbor,  in  accordance 
with  the  present  jdau  for  its  improvement. 

The  harbor  is  of  considerable  importance  to  the  commerce  of  the  Dela- 
ware River  during  the  winter  season. 

It  is  located  in  the  collection  district  of  Philadelphia.  This  is  the  nearest  port  of 
entry,  the  collections  dnring  the  year  coding  December  31,  1R84,  anionntiu^  to 
$l*i,r)30,451.Hli.  The  nearest  &rt  and  light-house  are,  respectively,  Fort  Mifflin  and 
Christiana  Light. 

Total  appropriations  to  Jnne  30,  1H85 $184,000  00 

Total  expenditures  to  June  30,  1865 176,561  «4 

Money  statement 

July  1,  1884,  amount  available |9, 4(>7  10 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1884 2,028  i>4 

July  1, 1885,  amount  available 7,4:ir»  16 


Amount  (estimated)  required  for  completion  of  existing  project 50,000  00 

Amountthat  can  be  i  rotitubly  expended  in  fiscal  year  ending  June  30, 18b7    50, 000  Ot) 
Submitted  in  compliance  with  requirements  of  section  3  of  river  and 
,     harbor  acts  of  1866  and  1867. 


G  9. 
ICE-HARBOR  AT  THE  HEAD  OF  DELAWARE  BAY,  DELAWARE. 

The  act  of  August  2,  18S2,  contained  an  appropriation  of  $25,000  for 
"ice-harbor  at  head  of  Delaware  Bay,  and  for  removal  of  sunken  piers 
in  channel  back<»f  Keedy  Island,  Delaware."  These  ]iier8,  six  in  num- 
ber, were  built  at  some  unknown  time  in  the  past,  probably  from  the 
a]>pr<»priation  of  $30,000  made  April  6,  1802,  for  building  i)ier8  in  the 
Delaware  Kiver,  and  were  removed  in  1883,  under  the  above  appropria- 
tion, at  a  cost  of  $3,700. 

In  1883  Assistant  Engineer  A.  Stierle  made,  under  the  direction  of 
Lieut.  Col.  G.  Weitzel,  Corps  of  Engineers,  an  examination  of  the  vicinity 
of  Listou's  Point,  for  the  purpose  of  determining  upon  the  most  eligible 
site  for  an  ice-harbor  at  the  head  of  Delaware  Bay.  The  report  of  this 
f'xamination  is  found  in  the  Report  of  the  Chief  of  Engineers,  1884, 
page  817.  The  result  of  this  examination  was  the  conclusion  that  an 
ice  harbor  could  be  most  advantageously  located  near  ami  just  north  of 
Liston's  Point.  Under  date  of  January  31, 1885,  Major  W.  H.  Heuer, 
Corps  of  Engineers,  forwarded  to  the  Chief  of  Engineers  Assistant 
Engineer  :3tierle's  report,  with  plans  and  estimates  for  an  ice-harbor, 
located  as  previously  indicated.  This  report  is  appended  hereto.  The 
designing  and  building  of  a  construction  light  enough  to  oppose  so  small 
a  resistance  to  tidal  currents  as  to  produce  no  tendency  to  shoaling 
within  the  protected  area,  and  at  the  same  time  strong  enough  to  with- 
stand secuiely  the  impact  of  large  ice-fields,  is  a  difficult  problem. 
Joined  with  these  difficulties  is  the  lack  of  a  solid  foundation  in  the 
vicinity  where  commercial  requirements  would  indicate  the  ice-harl)or 
should  be  located.    At  the  most  eligible  site  found  the  hard  bottom  was 


Digitized  by 


Google 


APPENDIX  G REPORT  OF  LIEUT.-COL.  ROBERT.      841 

overlaid  by  35  feet  of  mud  and  sand  at  the  oater  end  of  the  site  pro- 
]>05U3d.  To  successfully  overcome  and  destroy  the  momeutum  of  lar^e 
ice  fields  rniming  under  the  impulse  of  wind  and  tide  they  must  be  op- 
posed by  structures  of  pjreat  mass  or  of  great  elasticity,  joined  with 
high  ultimate  resistance  to  permanent  distortion.  The  plan  of  a  bar- 
rier composed  of  grouped  small  iron  piles  laterally  connected,  while  in 
the  direction  of  the  latter  requirement,  it  is  believed,  after  an  examina- 
tion of  its  general  principles,  that  it  will  be  found  entirely  too  weak  to 
snccessfully  do  the  duty  it  would  be  called  upon  to  perform,  and  before 
the  problem  of  construction  can  be  considered  as  solved  the  question  r,e 
quires  additional  study.  The  determination  of  the  question  of  detailed 
location  is  involved  in  difficulty  from  the  fact  that  the  reach  of  river  in 
the  vicinity  of  the  site  which  has  been  proposed  for  the  ice-harbor  con- 
tains over  10  miles  of  shoal  water  requiring  improvement.  The  Board 
of  Engineers  of  1884,  for  the  ])ermanent  improvement  of  the  Delawaie 
River,  recommended  for  the  improvement  of  Dan  Baker  Shoals  a  dike 
about  5  miles  long,  and  for  the  improvement  of  Duck  Creek  Flats  a  dike 
nearly  6  miles  long.  The  former  work  wouhl  be  justabove  and  the  latter 
just  below  the  site  which  has  been  proposed  for  the  ice-hart)or.  The 
action  of  such  dikes  willprobably  produce,  through  the  agency  of  change 
in  the  present  <lirection  and  velocity  of  tidal  currents,  great  change  of 
depths  in  the  vicinity  of  the  dikes  and  either  disastrous  shoaling  or 
destructive  scouring  might  be  induced  over  the  area  upon  which  the  ice- 
harbor  was  located.  In  view  of  these  possible  results  it  is  recommentled 
that  the  decision  as  to  the  detailed  location  of  the  ice-harbor  be  held  in 
abeyance  until  the  effect  of  the  constructions  for  the  permanent  improve- 
ment of  this  part  of  the  Delaware  River  is  established  by  experience, 
and  consequently  no  ai)propriation  for  this  work  is  recommende<l  at 
present. 

Thin  work  is  in  the  collection  dinrrict  of  Delaware.  Wiluiiiigton  is  the  nean*st  port 
of  entry,  aiul  the  revenue  collected  there  during  the  year  ending  December  31,  l''5"*4, 
amounted  ro  |:J2,ll0.9l.  Fort  Delaware  and  Reedy  Island  Light  are,  reHpecti  vely,  t  lie 
nearest  fort  and  light  house. 

Total  appropriations  to  June  30, 1885 $25,000  00 

Total  expenditures  to  June  30,  lriH5 7, 500  nO 

Money  statement 

July  I,  1884,  amount  available , $17,500  00 

July  1,  l':«b5,  amount  available 17,5i  0  Oo 

(  Amount  (estimated)  required  for  completion  of  existing  project 381,  OIH)  Hi 

?  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(      harbor  acts  of  IttHG  and  1867. 


letter  of  major  w.  h.  heuer,  corps  of  engineers. 

United  States  Engineer  Office, 

Philadelphia^  Pa.^  Jayniary  31,  1885. 
General:  1  have  the  honor  to  forward  herewitli  the  project  of  Mr. 
A.  S*^ierle,  AHsistant  eugiiHer,  for  an  ice-harbor  at  or  near  the  hejid  of 
Delaware  Bay.  The  project  has  involved  much  study  on  his  part.  The 
location  is  good  in  every  respect ;  the  shape  of  the  harbor  is  satisfac- 
tory, and  if  the  pile  piers  will  stand  the  ice  without  overturnhi^ — ;uul 
there  is  every  reason  to  believe  that  they  will — they  are,  in  my  opinion;, 
preferable  to  stone  piers,  as  offering  less  jobstruction  to  the  tidal  cur- 
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rents  and  costing  far  less  than  a  harbor  of  like  dimensions  made  of 
stone  piers. 

Although  I  am  relieved  from  duty  here,  it  is  at  the  request  of  Lieut. 
€ol.  Henry  M.  Robert,  Corps  of  Engineers,  my  successor,  that  1  forward 
this  project,  as  the  studies  for  its  plans,  &c.,  were  made  under  my  direc- 
tions by  Mr.  Stierle. 

Very  respectfully,  your  obedient  servant, 

W,  H.  Heveb, 

Major  of  Engineers. 
,  .Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  TJ.  8.  A. 
(Through  Lieut.  Ool.  W.  P.  Oraighill,  Corps  of  Engineers,  U.  S.  A.) 


I 


report  of  mr.  a.  btierlb,  assistant  engineer. 

United  States  Engineer  Office, 

Philadelphia,  Pa,,  January  lb,  18»5. 

Sir  :  I  have  the  honor  to  submit  herewith  plans  and  estimate  for  an  ice-harbor  at 
the  head  of  Delaware  Bay,  in  conformity  with  the  order  of  the  Chief  of  Engineers, 
United  States  Army,  dated  Washingt-on,  D.  C,  February  15,  1883.  This  report  is 
accompanied  by  two  drawings;  one  shows  the  general  plan  of  the  harbor;  the  other 
is  a  detailed  illustration  of  the  inclosing  works  at  their  most  complicated  point — i.  6., 
near  the  entrance. 

The  results  of  an  examination  for  a  site  for  the  proposed  harbor  were  fully  set  forth 
iu  the  report  which  J  had  the  honor  to  submit  to  you  under  date  of  June  12, 1884,  and 
which  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers,  United  States  Army. 

ages  817,  825.    The  proposition  made  therein  to  locate  the  harbor  near  Liston's  Point 

aviug  received  your  coucurrence,  the  plans  herewith  submitted  have  been  especially 
<leHigned  for  that  locality,  and  are  based  upon  data  obtained  by  the  preliminary  ex- 
aiuiuation.  As  the  examination  extended  over  a  very  large  area,  the  data  relating  to 
the  precise  depth  of  the  hard  bottom  substratum  at  the  proposed  site  for  the  harbor 
are  particularly  meager  and  need  verification.  The  slope  and  the  height  of  the  piers,  as 
as  shown  on  the  accompanying  profile,  are  therefore  conditional.  Tbeinclosnre  of  the 
harbor  is  formed  on  the  up  and  down  stream  side  by  curved  iron  barriers  on  the  base, 
which  is  about  1,950  feet  distant  from  the  shore,  and  nearly  parallel  to  it,  by  a  row  of 
clusters  of  wooden  piles.  At  the  outermost  point  is  an  Ofiening  left  for  an  entrance  357 
feet  wide.  The  barriers  form  in  plan  an  are  struck  from  five  centers,  and  approach  iu 
their  corvature  the  perimeter  of  an  ellipse,  having  a  major  axis  of  2,400  feet  and  a 
minor  axis  of  2,000  feet.  The  length  of  the  base  is  1,950  feet.  The  length  of  one  bar- 
rier, as  drawn  and  to  be  constructed,  is  1,840  feet.  The  combined  length  of  both  bar- 
riers, adding  the  width  of  the  entrance  and  calculating  it  circumfereutially,  from  the 
north  end  to  the  south  end  of  the  ba'se,  is  4,037  feet,  the  whole  inclosing  an  area  of 
about  56  acres.  Of  this  area  20  acres  have  a  depth  of  over  24  feet  at  mean  low  tide. 
The  remaining  area  gradually  shoals  to  a  minimum  depth  of  5  feet.  While  it  would 
have  been  more  desirable  to  throw  the  harbor  farther  out  into  the  river,  mainly  to 
obtain  a  screater  and  more  uniform  depth,  the  steep  inclination  towards  mid-river  of 
the  hard  bottom  substratum  upon  which  the  structure  rests  confines  the  execution  of 
the  project  within  certain  limits  on  account  of  the  disproportionate  increase  in  con- 
structive difficulties  and  expenses.  The  area  inclosed  appears  -at  the  first  glance  to 
be  larger  than  is  necessary.  When,  however,  it  is  considered  that  the  available  space 
containing  greater  depth  than  24  feet  of  water  is  only  35  percent,  of  the  whole  in- 
closure,  wnich  should  as  much  as  possible  be  reserved  for  the  largest  class  of  vessels, 
leaving  the  remaining  area  for  the  smaller  and  more  numerous  class  of  vessels,  tbe 
size  of  the  harbor  is  none  too  large.  In  my  former  report  I  have  called  attention  to 
the  many  advantages  which  a  curvilinear  form  for  the  plan  of  the  harbor  would  give 
in  tbe  present  case ;  first,  by  inclosing  a  larger  protected  area  in  proportion  to  the 
length  of  the  barriers  than  if  projected  straight  ofi*  shore,  leaving  only  a  narrow  but 
^sufficiently  wide  entrance,  admitting  but  little  ice  doring  slack  water  and  the  preva- 
lence of  strong  easterly  winds;  second,  by  bein^  better  adapted  to  withstand  auj 
pressure  from  the  outside ;  and  third,  by  preventing  the  ice  from  packing  against  it 
in  large  masses,  thus  compelling  it  to  fioat  on  and  out  into  the  river.  Althongh  it 
is  not  impossible  with  a  little  care'  am'  skill  to  construct  the  axis  of  the  barriers  ex- 
actly along  the  line  of  the  arcs  as  shown  in  the  plan,  it  may  suffice  to  place  only  tbe 
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piers  upon  this  line  and  to  make  the  intermediary  portions  straight.  The  inclosare 
will  then  practically  represent  a  polygon  with  sides  d2feet  long. 

Along  the  base  of  the  inclosure  it  is  proposed  to  place  a  cluster  of  oak  piles  50  feet 
apart,  each  cluster  to  be  composed  of  three  piles,  to  prevent  ice-floes  from  entering  the 
harbor  from  the  rear.  As  the  water  is  shallow  and  the  line  of  the  base  is  nearly  paral- 
lel to  the  currents,  whose  strength  is  much  reduced  along  the  shore,  it  is  not  expected 
that  these  piles  will  have  to  sustain  any  undue  pressure. 

As  statea  above,  the  barriers  on  the  up  and  down  river  sides  of  the  harbor  are  pro- 
posed to  be  constructed  wholly  of  iron.  A  sketch  of  a  portion  near  tlie  outer  end  is 
shown  on  Sheet  No.  2.  This  portion  was  specially  selected  for  illustration  of  the  de- 
tails because  it  is  more  complicated  and  heavier  in  construction  than  the  portions 
near  the  shore  will  be.  As  a  supplement  to  the  drawings  a  general  description  of  the 
whole  structure  is  herewith  added.  Each  barrier  is  composed  of  a  series  of  piers, 
placed  92  feet  apart  from  center  to  center,  connected  together  longitudinally  by  sec- 
tions of  less  massively  built  bridge-work.  The  longest  axis  of  the  pier  is  placed  nor- 
mal to  the  curvature  of  the  inclosure. 

Whilst  the  piers  form  the  buttresses,  the  ice-breakers,  in  fact  the  foundations  of  the 
work,  the  sections  connecting  them,  though  lighter  in  appearance,  are  nevertheless 
calculated  to  withstand  the  pressure  and  shocks  from  the  ice  as  well  and  as  effectually 
as  the  former. 

Both  barriers  are  protected  on  their  convex  sides  with  an  iron-fender  system,  reach- 
ing to  11  feet  below  the  plane  of  mean  low  water.  The  piers,  the  bridge  portion, 
and  the  fender  system,  these  constitute  the  three  distinct  and  characteristic  features 
of  the.  structure. 

Each  pier  forms  an  irregular  six-sided  pyramid,  composed  of  six  hollow  cast-iron 
columns  12  inches  in  diameter  in  the  piers  nearest  the  (diore,  increasing,  as  the  height 
may  require,  to  18  inches  in  the  piers  farthest  out.  The  pyramids  £rmed  by  those 
columns  will  have  a  uniform  heignt  of  22  feet  from  Pier  Nos.  16  to  21  of  the  north  bar- 
rier, and  from  Nos.  10  to  21  of  the  south  barrier ;  those  inshore  of  the  numbers  uamed 
will  be  of  less  height,  and  will,  as  nearly  as  possible,  follow  the  profile  of  the  gravel 
substratum. 

The  six  piles  of  each  pier  are  rigidly  britced  together  by  two  series  of  horizontal 
struts,  and  longitudinally  and  transversely  by  vertical  diagonal  braces.  The  connec- 
tions are  everywhere  to  be  made  with  round  pins  except  in  those  cases  where  screw- 
bolts  are  absolutely  necessary.  In  fact,  all  the  members  of  the  substructure  are  de- 
signed plain  and  compact  in  cross-section,  with  as  few  component  parts  as  possible, 
in  order  to  present  to  the  deteriorating  influences  of  corrosion  the  least  amount  of 
surface  area.  It  U  proposed  to  ^' set  up''  each  pier  on  shore  and  to  float  it  into  posi- 
tion subsequently  with  the  aid  of  lar^e  pontons.  The  top  stratum  of  the  river-bed 
being  very  soft  it  is  expected  that  they  will  sink  into  it  tor  a  certain  depth;  in  the 
case  of  one  of  the  outer,  the  largest  piers,  probably  as  much  as  12  feet.  The  bearing 
capacity  of  this  stratum  will  have  to  be  determined  by  experimental  tests.  The  bot- 
tom, notwithstanding  its  softness,  will  take  up  a  portion  of  the  weight  of  the  pier. 

The  lower  end  of  each  column  is  therefore  m  addition,  to  aid  this  purpose,  extended 
into  a  horizontal  disk  of  large  diameter,  which  form  bed  plates  with  considerable 
bearing  surface.  Besides  these  disks  the  lower  horizontal  struts  of  each  pyramid  also 
ofier  additional  bearing  surface. 

It  is  obvious  that  in  the  same  degree  the  weight  of  the  mud  superimposed  upon 
these  disks  and  other  parts  buried  in  the  bottom  will  contribute  materially  to  the 
stability  of  the  piers.  To  fully  secure  them,  however,  and  to  prevent  all  possibility 
of  their  being  overturned  by  external  forces,  the  pyramids  of  each  pier,  as  formed  by 
'the  hollow  oast-iron  columns,  are  made  to  rest  upon  wrought-iron  screw -piles  of  propor- 
tionate strength,  projecting  at  the  lower  end  from  the  interior  of  the  columns  and  ex- 
tending down  to  the  substratum  of  gravel  and  stones,  into  which  they  are  screwed. 
Before  each  pyramid  is  lowered,  these  screw-piles  are  pushed  up  as  far  as  the  screw 
below  will  permit,  and  are  .temporarily  held  within  the  columns  until  the  accurate 
position  of  the  pier  is  determined,  after  which  they  are  fully  and  permanently  screwed 
down  into  the  gravel.  The  latter  operation  can  be  performed  through  the  interior  of 
the  columns  with  a  false  socket  and  shaft  fitting  over  the  hexagonal  or  squarehead  of 
the  pile  and  subsequently  withdrawn. 

To  prevent  any  possible  future  movement  or  slipping  of  the  columns  upon  the  piles 
below,  and  to  further  secure  them,  set-screws  enter  the  sides  of  the  columus  a  little 
.  above  the  bottom  of  the  river  and  fit  into  a  corresponding  groove  or  neck  upon  the 
wrought-iron  piles.  These  screws  arc  to  be  tightened  by  a  diver,  which  will  consti- 
tute the  only  diving  work  upon  the  piers.  The  cast-iron  columns  of  each  pier  are 
to  be  filled  subsequently  with  Portland  cement  concrete.  The  line  of  the  inclosure 
between  the  piers  is  composed  of  a  narrow  bridge  portion,  standing  upon  six  cross- 
rows,  of  two  each,  of  solid  wrought-iron  screw-piles.  The  piles  have  an  inclination 
towards  the  axis  of  the  barrier  of  1  in  6,  and  extend  to  hard  bottom  from  piers  No. 
1  to  16  in  the  north  barrier  and  from  piers  No.  1  to  10  in  the  south  barrier.     From 
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thence  to  the  ends  they  are  screwed  into  the  mud  to  a  eeneral  depth  of  12  feet,  with 
screws  much  enlar^reci  in  diameter,  to  afford  greater  holding  power. 

Transversely  and  longitudinally  tho  piles  of  the  bridge  portion  are  also,  like  the 
piers,  connected  tof>ether  by  sets  of  braces  of  suitable  shape  and  dimensions,  the 
points  of  connection  at  their  upper  ends  being  made  to  the  caps  of  the  piles,  and  nr 
the  lower  ends  to  collars  clamped  around  the  pile  and  to  corresponding  luj-s  cast  uptm 
the  Hides  of  the  adj-  ining  columns  of  each  pier. 

At  the  height  of  H  feet  above  mean  low  water  the  superstructure  of  the  barriers  i.s 
laid  directly  upon  the  caps  of  the  piles.  This  consists  mainly  of  two  U-shaped  longi- 
tudinal string  pit'ces  or  beanis,  b  feet  apart,  between  which  smaller  |-8haped  cr«)ss- 
beaniHare  riveted  over  each  row  t»f  piles,  the  whole  being  rigidly  tied  together  l»y  a 
series  of  horizontal  diagonal  braces.  Within  the  intervals  of  the  croKs-beams,  and 
3  feet  from  each  other,  yellow-pine  s1eex)ers  are  interposed,  upon  which  are  spiked 
tho  plankH  of  the  decking,  that. forms  a  coutinnous  gangway  from  end  to  end  of  the 
barrier.  With  its  base  bolted  to  the  caps  of  the  center  pile  and  projecting  above  the 
decking  a  cast-iron  niooring-head  is  provided  for  each  pier,  aftorrling,  with  the  nu- 
merous niooring-buoys  which  it  is  propo^ed  to  distribute  over  the  interior  of  the  har- 
bor, ample  facilities  for  mooring  purposes. 

The  tender  sj'stem,  which  is  nothing  else  than  a  grillage  hung  over  the  convex  side 
of  both,  barriers,  consists  of  four  longitudinal  |  beams,  about  6  feet  apart,  upon  the  to]) 
of  which  are  riveted  crosswise  a  series  of  iron  rails,  leaving  an  open  space  betwetMi 
them  of  not  more  than  3  feet.  The  lower  beams  of  this  grillage  rest  upon  the  col- 
lars clamped  aronnd  the  piles  of  the  bridge  portion.  The  two  m  the  middle  are  held 
to  the  same  piles  by  wrought- iron  clips,  and  the  upper  one  rests  in  a  corresponding 
recess  or  shoulder  cast  upon  the  outfeide  of  the  caps,  and  is  there  additionally  secured 
by  lap-plates.  'I  he  ends  of  the  beams,  extending  slightly  over  the  columns  of  the 
piers,  are  iixed  by  a  similar  airangement. 

As  seen  by  the  accompanying  drawing,  the  fender  system  is  made  to  follow  the  pro- 
jection created  at  the  side  of  the  barrier  by  the  end  piles  of  each  pier.  In  this  way 
an  acute  angle  is  formed  at  that  point,  which,  fortified  with  a  sharp  and  brood  steel 
plate  fsNtened  upon  the  fenders,  acts  as  t^i  ice-breaker,  upon  which  the  floating  cakes 
of  ice  will  partly  mount  after  striking  it,  since  the  cutting-edge  has  considerable  in- 
clination, and  before  they  have  time  to  descend  are  likely  to  be  broken  in  two  by  their 
own  momentum.  No  difficulty  is  anticipated  in  constructing  the  fender  system  in 
panels,  in  putting  the  latter  together  on  shore,  and  in  lowering  them  over  the  »i<leH 
of  the  bflrriers  into  place  as  the  work  progi-esses.  The  depth  below  mean  low  water 
to  which  the  fenders  should  extend  is  at  present  not  delinitely  determined. n  It  is  nor 
thought,  however,  that  the  cakes  and  fields  of  ice,  after  striking  the  barrier!?  under 
the  intluence  of  a  strong  current,  will  pile  upon  and  sink  each  other  to  such  a  depth 
aj*  is  indicated  in  the  drawing,  viz,  11  feet.  Practical  experience  and  observation 
must  in  this  case,  as  in  other  points  of  like  nature  in  this  work,  finally  determiue  tin- 
limit  aN  to  depth  to  which  the  fenders  against  ice  may  he  safely  and  economically 
carried. 

The  general  method  to  be  fidlowed  in  the  execution  of  the  described  project  wonM 
be  to  erect  boih  barriers  simultaneously,  beginning  at  Pier  No.  1.  The  piers,  as  state* I 
before,  are  jiut  together  on  shore,  and  when  placed  in  position  simply  secure<l  ^^ith 
screw-piles.  The  inierniediary  portions  of  the  Htiucture  would  be  constructed  diretily 
at  the  i»lace,  as  the  work  progresses,  from  a  movable  platform. 

How  neeessary  it  will  be  to  complete  in  one  season,  or  as  rapidly  as  iwssiMc.  a 
structure  like  this,  which  is  weak  in  parts  yet  strong  as  a  whole,  will  be  apparent  to 
any  one  who  has  observed  the  destructive  effects  of  moving  ice.  The  work  shouM., 
therefore,  not  be  commenced  until  the  full  amount  of  money  needed  tor  its  constrnc- 
tion  is  available.  The-  general  estimate  herewith  submitted  is  based  upon  the  ac- 
companying drawingM,  allowing  for  a  reduction  in  dimensions  whei*ever  they  are  n> 
take  ]>Iace,  and  upon  data  collected  from  personal  observation  at  a  work  similar  in 
character — the  United  States  Landing  Pier  in  the  Delaware  Breakwater  HarlwT. 
The  CKtimate  is  considered  a  liberal  one,  and  will  certainly  cover  the  total  expend* 
necessary  to  build  an  iee-harbor  near  Liston's  Point  of  the  extent,  form,  and  charartt-r 
as  herein  described.  The  total  cost  of  the  harbor,  as  proposed,  is  estimated  at$3l>'^.'*"'^ 
or  at  the  rate  of  ^83.91  per  linear  foot,  or  $5,514.28  per  acre  of  nrojected  area.  These 
fignretj  include  10  per  cent,  contingencies.  At  your  request  I  nave  made  a  compari- 
son between  the  cost  of  stone  piers,  heretofore  used  as  protective  works  for  ice-harh(»rs, 
and  the  cost  of  iron  piers  like  those  of  the  proposed  plan,  and  find  that  the  averajre 
cost  of  hexagonal  crib- piers  capped  with  a  stone  superstructnre  built  in  Marcus  HcH»k 
and  New  Castle  harbors  has  been  about  120,000.  The  cost  of  the  masonry  in  these 
piers  has  been  nearly  the  same  in  all,  as  in  each  case  it  extends  to  about  low  wa«»T 
level  only.  For  a  pier  having  an  average  length  of  60  feet,  an  average  width  of  IW 
feet,  and  a  height  of  48  feet,  the  cost  of  one  cubic  foot  of  masonry  has  been  43  cents 
or  for  each  vertical  foot  |833.  The  cost  of  the  crib  fonndation  has  been  11.8  cents 
per  cubic  foot,  or  f250  per  vertical  foot.    The  average  height  of  the  jron  piers  pro- 
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posed  for  Liston's  Point  Harbor  is  44  feet|  and  the  cost  per  pier,  as  estimated,  is 
13,363,  or,  including  80  percent,  contingencies  (round  $4,000),  only  20  yer  cent,  of  the 
cost  of  a  stone  pier  of  equal  height.  Assuming  that  the  iron  piers  ot  the  plan  sub- 
mitted,  which  are  92  feet  distant  from  each  other,  should  be  replaced  by  stone  piers, 
their  total  cost  at  the  above  rate  would  be  $777,000,  or,  if  they  were  placed  lOU  feet 
apart — the  distance  adopted  for  the  ice>harbor  at  Marcus  Hook — $703,0t)U.  Although 
sroue  piers,  when  compared  with  iron  piers  and  when  properly  built,  are  unquestion- 
ttbly  of  (greater  durability,  stability,  and  weight — three  important  factors  in  the 
construction  of  ice-harbors — these  favorable  qualities  are  entirely  offset  by  the  tend- 
ency of  the  piers  to  obstruct  the  currents  and  to  create  eddies  and  shoals  in  their 
vicinity.  In  the  reiM>rt  previously  submitted  upon  the  examination  for  a  site  attention 
AvaH  called  to  the  rapid  deterioration  that  Ih  taking  place  as  to  depth  of  water  in  all 
the  ice-harbors  on  the  Delaware ;  a  result  which  can  be  directly  ascribed  to  these  costly 
ami  bulky  piem,  which,  while^exclnding  the  ice,  at  the  same  time  exclude  the  tide. 
The  project  submitted,  whilst  not  designed  to  break  and  hold  the  ice  by  sheer  weight, 
18  nevertheless  sufficiently  strong  to  fend  it  off,  and  at  the  same  time  oHers  almost  no 
obstruction  to  the  currents.  *  •  • 
A  Kummary  of  the  detailed  estimate  of  the  cost  of  the  work  is  herewith  appended. 
Very  respectfully,  your  obedient  servant, 

A.   8TISRLR, 

Maj.  W.  H.  Hkukr,  ABsistant  Engineer, 

Corps  of  Engineers, 


SUMMARY  OF  KSTIMATE  FOR  ICR-HARBOR  NEAR  LISTOX'ri  POINT. 

1.  Piers: 

(a)  Material $124,677  31 

(6)  Labor 11,H«0  00 

(c)  Concrete  for  columns 4, 721  8l> 

141.279  17 
'2.  Bridge  portion,  including  superstructure  over  all : 

(rt)  Material $101,378  20 

(6)  Labor 15,495  00 

116,873  20 

3.  Fender  system : 

(a)  Material 15,875  63 

(6)  Labor 3,160  00 

19. 035  63 

4.  Oak  piling  for  shore-inclosure  in  place '.        1,140  00 

5.  Mooring-buoys 2,400  00 

280,728  00 
Add  10  per  cent,  for  contingencies 28,072  00 

Grand  total 308,800  00 

Area  inclose<l :  ...acres..  56 

Length  of  perimeter  of  inclosing  works feet . .  &,  987 

Cost  per  acre  of  area  inclosed $5, 514  28 

Cost  i»er  bay  of  92  feet  length  of  iron  inclosure 7, 720  00 

Cost  per  linear  foot  of  iron  inclosure 83  91 


G  lo. 

CONSTRUCTION   OF   IRON   PIER  IN   DELAWARE   BAY,  NEAR  LEWES, 

DELAWARE. 

No  work  has  been  done  daring  the  past  fiscal  year.  The  last  appro- 
priation made  was  $13,000,  August  2,  1882.  This  was  applied  to  re- 
pairs of  the  timber  superstructure,  which  was  but  partially  completed. 
At  the  end  of  the  last  fiscal  year  it  was  estimated  that  about  $15,000 
would  be  yet  required  to  remove  decayed  and  defective  parts  of  the 
superstructure  and  replace  them  with  sound  timber. 

The  decay  of  the  timber  superstructure  is  very  rapid,  and  to  make  the 
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pier  of  value  the  deck  must  be  maintained  with  unimpaired  strenortU. 
Four  spans  of  the  pier  are  now  loaded  with  an  average  weight  of  about 
85  tons  per  span,  and  the  use  of  the  piers  is  likely  to  submit  it  to 
weights  far  in  excess  of  its  present  load.  To  render  a  timber  super- 
structure safe  at  all  times  would  require  that  parts  weakened  by  de- 
cay should  be  removed  very  early  iti  their  deterioration  and  replaced 
by  sound  material.  This  would  render  the  life  of  the  timber  used  of 
short  duration  and  make  thecost  of  maintenance  large.  Again,  the  un- 
certainty of  appropriations  would  prevent  repairs  at  such  times  as  they 
should  otherwise  be  made,  thereby  placing  the  work  in  a  dangerous 
condition.  In  view  of  these  facts  it  seems  probable  that  the  present 
timber  superstructure  could  be  economically  replaced  with  a  permanent 
iron  superstructure  at  such  a  cost  that  the  annual  interest  thereon 
would  be  much  less  than  the  average  cost  of  annual  repairs  to  a  timber 
superstructure.  There  has  not  yet  been  an  opportunity  for  sufficient 
study  of  the  subject  to  submit  plans  and  estimates  for  an  iron  suj^er- 
structure,  but  these  will  be  made  at  an  early  day.  The  amount  re- 
quired for  the  existing  project  is  $15,000,  which  could  be  profitably  ex- 
pended, if  made  available,  either  in  repairs  to  the  present  superstruc- 
ture, or  towards  the  partial  replacing  of  the  same  by  permanent  iron- 
work. 

The  pier  i8  in  the  collection  district  of  Delaware,  the  nearest  port  of  entry  being 
Wilmington,  where  the  anionnt  of  revenue  collected  during  the  year  ending  Decem- 
ber 31,  1884,  was  $32,110.91.  The  nearest  fort  and  light-house  are,  respectively.  Fort 
Delaware  and  the  Delaware  Breakwater  Light. 

Total  appropriations  to  June  30,  1885 $368,500  00 

Total  expenditures  to  June  30,  1885 367,612  72 

Money  statement 

July  1,  1884,  amount  available $1,838  87 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 951  59 

July  1,  1885,  amount  available 887  23 

C  Amount  (estimated)  required  for  completion  of  existing  project $15,000  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    15, 000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 


G  II. 

IMPROVEMENT  OF  HARBOE  AT  DELAWARE  BREAKWATER,  DELAWARE. 

The  river  and  harbor  act  of  July  5,  1884,  appropriated  $75,000  for 
continuing  this  work.  During  the  last  fiscal  year  the  work  of  closing 
the  "gap,"  or  the  interval  between  the  breakwater  and  the  ice-breaker, 
has  been  in  progress.  To  prevent  the  scouring  action  of  the  tides  a 
foundation  of  brush-mattresses  was  sunk  along  the  axis  of  the  gap,  and 
upon  this  foundation  the  substnicture  of  the  work  is  placed.  The 
brush-mattresses  were  30  feet  long,  16  feet  wide,  and  2  feet  thick, 
and  so  placed  as  to  cover  a  width  of  90  feet.  The  length  of  the  gap  be- 
tween low- water  lines  is  about  1,390  feet.  At  the  qlose  of  the  fiscal 
year  ending  June  30, 1884,  the  construction  of  these  mattresses  was  in 
progress.  During  the  past  fiscal  year  this  work  was  completed  by  the 
construction  and  placing  of  258  mattresses  and  loading  same  with  1,813 
cubic  yards  of  small  stone,  and  1,198  tons  of  large  stone. 

On  October  16, 1884,  proposals  were  invited  by  public  advertisement 
for  23,000  tons  of  stone  to  be  delivered  in  the  Delaware  Breakwater  at 
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tbe  gap.  In  response  thereto  eighteen  bids  were  received,  and  opened 
November  15,  of  which  that  of  Charles  A.  Brown,  of  Elizabeth,  N.  J., 
at  $1.74  per  ton  was  the  lowest.  This  bid  was  accepted  by  the  Depart- 
ment, but  Mr.  Brown,  upon  being  notified  of  the  fact,  declined  to  enter 
into  contract  upon  the  ground  that  he  had  not  thoroughly  informed 
himself  of  the  character  of  the  work  to  be  done,  and  asked  to  be  ex- 
cused from  entering  into  contract  Upon  the  recommendation  of  the 
engineer  officer  in  charge,  and  with  the  approval  of  the  Secretary  of 
TVar,  the  contract  was  awarded  to  the  next  lowest  bidder,  Messrs.  An- 
drews and  Locke,  at  $1.99  pet  ton,  and  proceedings  were  instituted 
against  the  bondsmen  of  Mr.  Brown  for  recovery  of  the  difference  be- 
ween  the  bids,  namely,  $5,750.  The  contract  with  Messrs.  Andrews 
and  Locke  was  entered  into  on  December  16, 1884.  During  the  past 
fiscal  year  3,000  tons  were  delivered  under  this  contract  in  the  gap  and 
upon  the  foundation  of  mattresses  previously  formed.  During  the  pres- 
ent season  it  is  proposed  to  apply  a  vailable  funds  in  continuation  of 
the  work  now  in  progress.  In  the  project,  as  originally  submitted  for 
cl  osing  the  gap,  as  stated  in  the  Report  of  the  Chief  of  Engineers,  1882, 
p»ge  793,  it  was  proposed  to  form  a  random  stone  substructure,  rising  to  a 
height  of  12  feet  below  mean  low  water,  with  a  width  on  the  top  of  48  feet. 
Upon  this  substructure  is  to  be  placed  a  superstructure  of  concrete,  24  feet 
wide  at  base,  rising  to  a  height  of  12  feet  above  mean  low  water,  ami 
^v^ith  a  width  of  12  feet  on  top.  As  an  aid  in  accomplishing  this  work  a 
I>ilebridge  was  to  be  built  along  the  axis  of  the  gap,  and  utilized  both 
for  placing  the  random  stone  foundation,  and  for  retaining  in  place  the 
aprons  which  served  as  molds  for  holding  the  concrete.  By  a  modifica- 
tion of  the  project,  made  in  1884,  the  pile-bridge  was  omitted.  It  would 
seem  that  these  piles  were  essential  to  the  details  of  the  plan  for  forming 
the  concrete  superstructure  as  previously  proposed,  and  that  some  modi- 
fication of  the  superstructure  will  be  necessary  from  constructive  require- 
ments, so  an  to  adjust  the  details  of  the  approved  project  to  the  change 
which  has  been  made. 

The  importance  of  this  work  to  both  the  commerce  of  the  Delaware 
River  and  the  Atlantic  coast  is  such  as  to  justify  sufficient  appropria- 
tions to  complete  the  breakwater  at  the  earliest  date  possible.  During 
the  past  year  about  7,000  vessels  anchored  under  the  protection  of  the 
breakwater.  It  is  recommended  that  an  appropriation  of  $300,000  be 
made  for  continuing  the  work. 

This  work  is  situated  in  the  collection  district  of  Delaware.  Wilmington  is  the 
nearest  port  of  entry,  at  which  the  reveune  collected  during  the  year  ending  Decem- 
ber 31,  1&:J4,  was  $32,110.91.  Fort  Dfc?aware  is  the  nearest  fort,  and  the  Breakwater 
Light  the  nearest  light-hoase. 

Total  appropriations  to  Jane  30,  1885 $2,492,103  TO 

Total  expenditnres  to  Jnne  30,  1885 2,422,195  27 

Total  appropriations  nnder  present  project  to  June  30, 1885 2(K),  000  00 

Total  expenditures  under  present  project  to  June  30,  1885 130, 091  .^)7 

Money  statement, 

July  1,  1884,  amount  available |22, 051  30 

Amoant  appropriated  by  act  approved  July  5,  1884 75, 000  00 

97,051  30 
Jnly  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1884 |27, 142  87 

July  1,  1885,  outstanding  liabilities 1,970  65 

29. 113  52 

July  1,  1885,  amount  available 67,9:^  78 

Digitized  by  Vj^^v^ v  iC 


848         REPORT   OF    THE   CHIEF   OF    ENGINEERS,  U.  S.  ARMY. 

r  Auionut  (efitimated)  reqnired  for  completion  of  existing  project $475,000  0C> 

J  AiuouutthatcaiibeprotitablyezpetHlediD(iiicalyearendiuf(Juiie30y  IScJT.  300,000  UU 
^  .Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
t     harbor  Acts  of  186t>  uud  1867. 


Abfttraet  of  informal  proposali  recited  and  opened  August  I,  1884,  &jf  Moj,  if.  IT.  Htnev^ 
Corps  of  KnyiHeerB^jwfurMshing  a  tug  for  u$e  on  the  Delaware  Breaktcater  Harbor. 


No.     Names  of  biddeiv. 


Joseph  Lauj;bHn. . . , 
Samuel  Laughlin  . . , 
Robort  Patteraon  Sc 

Son 

,  P.  Haiumernclila^c. . . 

S.  &  J.  M.  FkDiigaii 

Do  ...... 

!  Thomas  Wiiismorj.. 


8     Joseph  N.  Molloy . . . 


Name  of  tug.       Length. 


I  Feet. 
A.J.  Langhlin*...'      80 
M«ryE.L«nghlint       «5 

I  lleb«foca 72 


Cynthia  No.  2 

Kutiiw: 

J«hn  p.  Levy  § 

George  B.   Simp- 

8on|T 

Siarllei; 


84 
76 


BLm.    Depth!  D««gbt.;  f^^^c!  '  pe^t.y. 


Feet. 


Feet. 


19 
Itt 


18 


7* 


Feet. 

? 
74 


7* 


Inehet. 
20  X  20 
15x15 
16x16 

17x80 
26x26 
20x20 
17 

17x17 


'  Too  old— unnatisfactory. 
t  Too  Biuall— unduitablt). 
!0]d. 


^2  75 
2ti  50 
»  00 

«0  00 
35  00 
30  00 
34  50 

35  00 


^  Twenty-eight  yeara  old. 

II  No  wie<di4off-pump. 

11  Keoommendeu  for  acceptance  and  accocpted. 


Abstract  of  proposals  recciced  and  openei  bif  Maj,   IV,  H,  Heuer,  Corps  of  Engineers j 
Sovember  15,  If  Si^  for  furnishing  stone  fur  Delatrare  Breakwater  Harbor. 


No. 


Names  of  bidders. 


Addresses. 


I    Number   i  i>-j«^  ^^^ 
of  tons  bid    Price  per 


for. 


ton. 


1     Charles  H.  Edwards . 


2  I  Mount  Waldo  Granite  Works 


William  H.Browne. 
James  Symington. . . 

,  John  S  Howell 


Henn'  Opperman  and  John  J.  Shoe- 
maker. 

John  A.  Bouker 

Charles  A.  Brown 

Smith  &  Ward 

Andrews  &  Locke     

Parker  &.  Sylvester 

CouHhohocken  Stone  Quarry  Com- 
pany. 

Willhim  A.  Camminga 

Willi»niC.  Watson 

George  G.  Leiper 

Leipor  &  Lewis  

McClenaham  &,  Bro 

jHmes  M.  Andrews 

George  WUlet  Andrews 


Qnincy,  Mass j 

1 


Brooklyn.  N.  T.. 
NewTork,  N.Y. 


.  -    do 

Harriaburg,  Pa . 


Jersey  City,  N.  J 

Elisabeth,  N.J 

Philadelphia  and  RidlirvPark,  Pa 

Baltimore,  Md 

Kockport,  Mass 

Philadelphia,  Pa | 


Stamford.  Conn... 
Philadelphia,  Pa.. 

Chester,  Pa 

do    

Port  Deposit,  Md. 

Bellevue  Del 

Biddeford,  Me 


10,000 

$3  18 

13.000 

3  78 

10.000 

4  47 

5.000 

4  97 

8,000 

5  47 

23,000 

3  74 

23,000 

2  58 

23,000 

*3  30 

12  03 

23,000 

3  19 

28,000 

2  73 

28.000 

:i  74 

23,000 

2  59 

23.000 

1  90 

28,000 

3  17 

23,000 

2  871 

23,000 

363 

10,000 

4  50 

10,000 

333 

10.000 

3  47 

13,000 

4  13 

8,000 

225 

15^000 

300 

*  For  samples  Nos.  3,  4,  and  8.  Requires  additional  time, 
t  For  samples  Nos.  2.  5,  and  7.  Requires  additional  time. 
^  Kecommi'Uded  for  acceptance. 

Contract  awarded  to  Charles  A.  Brown,  who  declined  to  sign  the  same,  and  on 
rt'c-ommt9udatiou  of  the  othc-er  iu  charge  it  was  awarded  to  Andrews  dc.  Locke.  Con- 
tract, dated  De«i'njhfr  16,  18  4,  iu  progress. 
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G  12. 
IMPROVEMENT  OF  RANCOCAS  RIVER,  NEW  JERSEY. 

Daring  the  past  fiscal  year  no  work  has  been  done  on  this  river. 
The  last  appropriation,  $10,000,  was  made  August  2,  1882,  and  availa- 
ble funds  were  practically  exhausted  during  the  fiscal  year  ending  June 
30,  1883.  Twenty  thousand  dollars  have  been  appropriated  for  the  im- 
provement of  this  river,  and  have  been  applied  to  the  formation  of  a  chan- 
nel about  100  feet  wide  and  6  feet  deep  at  mean  low  water,  through 
Goates'  Bar,  which  is  about  4  miles  above  the  river  mouth,  and  to  the 
construction  of  a  regulating  dike  from  the  north  bank  of  the  river  to  the 
upper  end  of  Hamill's  Island. 

No  operations  are  contemplated  during  the  present  season  as  no  funds 
are  available. 

In  furtherance  of  the  approved  project  a  channel  with  a  low-water 
depth  of  6  feet  should  be  dredged  through  the  shoals  between  Goates' 
Bar  and  Gentertou,  at  a  cost  which  has  heen  estimated  at  $22,000. 
This  aiikount  could  be  profitably  expended  during  the  fiscal  year  ending 
June  3a,  1887 

RancocAS  River  is  in  the  collection  district  of  Trenton,  N.  J.,  which  is  the  nearest 
port  of  entry,  at  which  the  revenue  collected  during  the  year  ending  December  31, 
1884,  was  1622.32.  The  nearest  fort  is  Fort  Mifflin,  and  the  Horseshoe  range  lights 
the  nearest  light-houses. 

Total  appropriations  to  June  30, 1885 |2#,000  00 

Total  expenditures  to  June  30,  1885 19,833  24 

Money  statement 

July  1,  1884,  amount  available 1464  50 

July  1^  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 297  78 

July  1,  1885,  amount  available 166  76 

(Amount  (estimated)  reanired  for  completion  of  existing  project 62, 000  00 
AmountthatcaubeprontablyexpendedinfiscalyearenaingJane30, 1887    22,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Messrs.  James  L.  Anderson  &,  Sons,  manufacturers  of  canned  fruits,  &c.,  state  that 
there  are  arriving  at  Mount  Holly,  N.  J.,  one  packet  twice  a  week  carrying  coal, 
lumber,  general  merchandise,  &c.,  four  barges  carry inj^  gas  lime  and  bricks,  tcywed  by 
a  tog-boat  of  very  slight  draught  on  account  of  shoals  in  the  river ;  that  Mount  Holly 
is  a  town  of  ov«r  5,000  inhabitants,  having  three  lumber-yards,  three  saw-mills,  two 
large  machine  shops,  one  thread-mill,  one  wagon  factory,  one  match  factory,  one  flour- 
miU,  two  brick-yards,  one  canning  factory,  one  tack  factory,  and^  several  shoe  manu- 
factories. 

Mes.srs.  J.  J.  Allen's  Sons  furnished  the  following  statement  of  vessels  entering 
Rancocas  River  during  the  year  ending  December  31, 1884 : 


Description. 


Ko. 


Tonn&ge. 


Crews. 


Steamers,  not  inclading  tugs, 

Sailing  vessels 

Bargeb 

Canal-boats  and  lighters 

Total 


320 
1,200 

280 
1,600 


47,500 
80,000 
41,000 
226,000 


8,800 


878,600 


1,800 
8,700 
1,200 
2,000 


8,200 


54  E 
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Q  13- 

IMPROVEMENT  OP  WOODBURY  CREEK,  NEW  JERSEY. 

No  work  of  improvement  has  yet  been  done  on  this  creek.  The  only 
appropriation  made  therefor  was  $5,000,  on  August  2,  1882,  ^With  the 
exception  of  $450.31,  expended  in  1882  for  a  survey  of  the  creek,  this 
amount  is  yet  available.  The  proposed  plan  of  improvement  was  the 
formation,  by  dredging,  of  a  temporary  channel  8  feet  deep  at  hi^h 
water  and  40  feet  wide,  between  the  mouth  of  the  creek  and  the  village 
of  Woodbury,  a  distance  of  about  4  miles,  at  an  estimated  cost  of  $15,000. 
From  the  impossibility  of  the  permanence  of  a  dredged  channel  the 
improvement  would  be  of  little  value,  unless  provision  is  made  for  its 
maintenance.  While  citizens  directly  inten'isted  have  expressed  them- 
selves as  willing  to  contribute  a  reasonable  sum  towards  the  mainte- 
nance of  the  channel,  there  is  no  guarantee  that  a  channel  once  formed 
by  the  United  States  would  be  maintained  by  private  effort.  Since  the 
formation  of  a  dredged  channel  to  any  point  short  of  Woodbury  would 
be  of  no  commercial  value,  and  since  any  channel  formed  would  not  be 
permanent,  the  expenditure  of  available  funds  should  be  withheld,  if 
the  improvement  is  to  be  made,  until  the  funds  available  will  permit 
the  formation  of  the  proposed  channel  in  a  single  season.  The  addi- 
tional sum  of  $10,500  could  be  profitably  expended  during  the  fiscal 
year  ending  June  30,  1887. 

This  work  is  in  the  collection  district  of  Philadelphia,  Pa.,  which  is  also  the  nearest 
port  of  entry,  at  which  the  revenue  collected  during  the  year  ending  December  31, 
1884,  was  $12,530,451.86.  Fort  Mifflin  is  the  nearest  fort,  and  the  Schuylkill  range 
lights  are  the  nearest  light-houses. 

Total  appropriation  to  June  30,  1885 t^.OOO  OO 

Total  expenditure  to  June  30, 1885 460  31 

Money  statennent 

Julvl,  1884,  amount  available $4.M9  © 

July  1,  1885,  amount  available 4,549  ® 

{Amount  (estimated)  reouired  for  eompletion  of  existing  project 10, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  JuneSO,  1887  10, 500  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


G  14. 

IMPROVEMENT  OF  MANTUA  CREEK,  NEW  JERSEY. 

jSTo  work  of  improvement  has  yet  been  done  on  this  creek.  The  only 
appropriation  made  therefor  was  $3,000  on  August  2, 1882,  the  expend- 
iture of  which  was  withheld  by  order  of  the  Secretary  of  War,  until 
further  appropriation  should  be  made.  The  stream  in  its  natural  con- 
dition has  a  low- water  depth  of  about  9  feet  for  a  distance  of  between 
3  and  4  miles  from  its  mouth.  Above  this  the  channel  depth  slowly 
decreases  until  at  Mantua,  about  11  miles  above  the  month,  there  is  a 
low  water  depth  of  only  2  feet.  The  opinion  of  officers  previously  in 
charge  was  that  there  seems  to  be  no  necessity  at  present  for  further 
appropriation  and  non^  are  recommended. 

This  work  is  in  the  collection  district  of  Philadelphia,  Pa.,  which  is  also  the  nearrst 
port  of  entry,  at  which  the  revenue  collected  during  the  year  ending  December  31. 
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1884,  was  |12,530,451.H6.    Fort  Mifflin  is  the  nearest  fort,  and  Tinicum  and  Fort 
Mitflin  Bar  Cut  range  lights  are  the  nearest  light-honses. 

Total  appropriation  to  June  30, 1885 |3,000  00 

Money  statement 

July  1,  1884,  amount  available $3,000  00 

July  1,  1885,  amount  available 3,000  00 

C  Amount  (estimated)  required  for  completion  of  existing  project 32, 000  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  during  ihe  year  ending  December  31,  1884. 


Description. 


Arrivals. 


Number.      Tonnftge.       Crews. 


Departures. 


Number.      Tonnage.       Crews. 


Sailing  vesselfl 

Barges 

Canal-boats . . . 

Total... 


910 
72 
20 


51,072 
7,450 
2,000 


2.447 

186 

60 


010 
72 
20 


51,072  i 
7.450 
2,000 


1.002 


60,522 


2,608 


1,002 


60.522 


2,447 

186 

60 


2.688 


NOTB.— Most  of  these  Teasels  are  taken  in  and  out  by  steam-tugs. 

The  above  information  was  obtained  from  the  postmaster  at  Paulsborough,  N.  J^ 


G  15- 

IMPROVEMENT  OF  RACCOON  RIVER,  NEW  JERSEY. 

No  work  of  improvement  has  yet  been  done  on  this  river.  The  only 
appropriation  made  therefor  was  $3,000,  on  Aagnst  2,  1882.  With  the 
exception  of  a  part  expended  in  1882  upon  a  survey  of  the  river,  this 
amonnt  is  yet  available.  The  proposed  plan  of  improvement  was  to 
make  the  navigation  of  the  river  safer  and  less  difficult  up  to  Swedes- 
borough,  at  an  estimated  cost  of  about  $18,000.  By  previous  recommen- 
dation the  appropriation  of  1882  was  withheld  from  expenditure  until 
additional  appropriations  are  made. 

If  the  improvement  is  to  be  made  the  sum  of  $16,000  in  addition  to 
what  has  already  been  appropriated  could  be  expended  in  dredging 
during  the  fiscal  year  ending  June  30, 1887. 

This  work  is  in  the  collection  district  of  Philadelphia,  Pa.,  which  is  also  a  port  of 
entry,  at  which  the  revenue  collected  during  the  year  ending;  December  31, 1884  was 
$12, 530,451.86.  Fort  Mifflin  is  the  nearest  fort,  and  the  Tinicum  Island  and  Fort  Mif- 
flin Bar  range  lights  the  nearest  light-houses. 

Total  appropriations  to  June  30, 1885 $3,000  00 

Total  expenditures  to  June  30. 1885 757  23 

Money  statement 

July  1, 1884,  amount  available $2,242  77 

July  1,1885,  amount  available 2,242  77 

{Amount  ^estimated)  required  for  completion  of  existing  project 16, 000  00 
Amount  that  can  bo  nrofitably  expended  in  fiscal  year  ending  June  30, 1*^87    16,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

The  fullowing  information  has  been  furnished  by  Mr.  John  Ford,  of  Swedesbor- 
oagh,  N.  J. : 

EXPORTS. 


ArtiolM. 

Quantity. 

Talne. 

From  points  above  Bridgeport: 

Waternielona 

number.. 

595, 139 
138,000 

$3.\800 

Fruit  and  vegeUblea 

basketa.. 

60.000 

Total 

95,800 

From  Bridgeport  and  points  below : 

Agriciutaral  products - - 

86,000 

IMPORTS. 


To  points  above  Bridgeport : 

Coal 

Manure 

Hay 

Stone  

Lime 

Bricks  

Plaster  stone 

Grain ... 

Flour 


tons. 

.cart-loads. 

tons. 

...perches. 
— bushels. 
— number. 

tons. 

bushels. 

....barrels. 


Total. 


To  Bridgeport  and  points  below: 


Coat. 
Xiumber. 
Bricks., 
fitone  . . . 

Hay 

Xime  — 
3Canare. 


tons. 

feet. 

number. 

...perches. 

tons. 

bushels. 

.oart-loads. 


Total. 


800 

41,000 

250 

800 

8,000 

195.000 

100 

3,500 

300 


1.800 
32.000 
50,000 
100 
200 
12,500 
20,000 


$3,500 

45,000 

1,000 

200 

2.000 

600 

400 

2,100 

1.500 


56.200 


3.200 

8,000 

700 

150 

1.200 

1.680 

22,000 


36,930 


NUMBER  OF  VK8SKIJ8  THAT  PASSED  THROUGH  THE  DRAW-BRIDGE  DURING  THE  YEAR. 
499 


Sloops 

Schooners  . 
Steamers  .. 
Tug-boats 

Barges 

Scows 


Total 1. 

NUMBER  OF  VESSELS  TRADING  ON  RACCOON  RIVER. 


40 
281? 

66 
177 


Steamers  . 
Tug-boats 
Barges  — 
Sloops 


Total. 


Gi6. 

IMPROVEMENT  OF  SALEM  RIYER,  NEW  JERSEY. 

'So  work  has  been  done  on  Salem  River  during  the  past  fiscal  year, 
and  no  appropriation  for  its  improvement  has  been  made  since  that  of 
August  2, 1882,  of  $1,500.  The  expenditure  of  this  appropriation  was 
withheld  on  account  of  the  smallness  of  the  sum  and  the  exorbitant 
price  bid  for  the  dredging,  which  was  78  cents  per  cubic  yard. 
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As  Stated  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1882, 
page  814 : 

At  the  poiDt  where  the  creek  most  nearly  approached  the  Delaware  River,  in  the 
vicinity  of  Deep  Water  Point,  a  canal  was  opened  in  1872  for  the  better  drainage  of 
the  meadows  bordering  the  apper  part  of  the  creek  and  to  secure  a  more  direct  water 
outlet  for  the  products  of  that  region.  In  furtherance  of  this  design  a  dam  was  also 
built  across  the  creek  below  the  canal,  thus  separating  the  stream  into  two  ind<*pend- 
ent  water-courses,  one  having  its  head  at  the  dam  and  dischargiug  past  Salem  into 
the  cove,  the  other  with  its  head  of  navigation  at  Course's  Landing,  3  miles  below 
Sharptown  and  9  miles  from  the  Delaware,  into  which  it  discharges,  via  the  canal, 
which  forms  the  lower  2  miles  of  its  length.  The  months  of  the  two  streams  are  now^ 
therefore,  about  10  miles  apart,  and  the  drainage  of  each  is  entirely  distinct. 

The  canal  has,  to  a  great  extent,  failed  to  accomplish  its  purpose  by 
reason  of  its  originally  insufficient  capacity,  whereby  the  tidal  rise,  which 
is  about  6  feet  in  the  Delaware,  is  reduced  to  about  1  foot  at  the  con- 
fluence of  the  canal  and  creek. 

The  natural  mouth  of  the  stream  is  obstructed  by  extensive  sand-bars, 
to  which  dredging  would  afford  but  temporary  relief,  unless  supple- 
mented by  quite  expensive  dike-construction,  extending  across  these 
shoals  and  into  the  Delaware  River,  while  the  bed  of  the  upper  part  of 
the  river  is  obstructed  with  shoals  or  reduced,  from  lack  of  tidal  flow, 
to  the  dimensions  of  a  meadow  brook.  It  would  seem  that  the  compre- 
hensive improvement  of  Salem  Biver  might  be  deferred  until  the  com- 
merce of  the  vicinity  should  render  its  improvement  more  urgent  than 
it  seems  to  be  at  present.  Should  Congress  consider  it  desirable  to 
continue  the  improvement,  the  deepened  channel  on  the  upper  river 
might  be  completed  to  Hoxie's  Landing,  which  has  been  estimated  to 
cost  $4,000. 

Salem  River  is  in  the  collection  district  of  Bridgeton,  N.  J.,  which  is  the  nearest 
port  of  entry,  at  which  no  revenue  was  collected  during  the  year  ending  December 
31,  1884.  The  nearest  fort  and  ligbt-honses  are,  respectively,  Fort  Delaware  and 
Finn's  Point  range  lights. 

Total  appropriations  to  June  30,  1885 |14,500  00 

Total  expenditures  to  June  30, 18>i5 13,009  34 

Money  statement. 

Jnly  1,  1884,  amount  available |l,490  66 

July  1,  1885,  amount  available 1,490  66 


G  17. 

IMPROVEMENT  OF  C0HAN8EY  CREEK,  NEW  JERSEY. 

No  work  has  been  done  on  Cohansey  Creek  during  the  past  fiscal  year, 
and  no  appropriation  for  its  improvement  has  been  made  since  that  of 
August  2,  1882,  appropriating  $5,000.  This  amount  was  practically 
expended  during  the  fiscal  year  ending  June  30,  1883,  in  widening  and 
deepening  the  channel  below  Broad  Street  Bridge  at  Bridgeton  to  a 
depth  of  7  feet  at  mean  low  water.  At  Bridgeton  the  creek  is  obstructed 
by  the  crossing  of  the  gas  and  water  mains,  which  are  placed  at  a  depth 
of  about  4  feet  below  mean  low  water.  The  attention  of  the  city  au- 
thorities has  been  officially  called  to  the  matter,  and  they  have  had  the 
question  of  lowering  these  pipes  under  consideration  for  several  years, 
but  no  action  thereon  has  yet  been  taken.  The  improvement  of  the 
creek  above  this  point  would  be  without  value  until  the  pipes  are  low 
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ered  to  a  proper  depth  by  the  manicipal  authorities  of  Bridgeton,  and 
until  this  is  done  no  appropriation  is  recommended. 

This  work  is  in  the  collection  district  of  Bridgeton,  N  J.,  which  is  the  nearest  port 
of  enti^',  at  which  no  revenue  was  collected  during  the  year  ending  December  31, 18^. 
The  nearest  fort  and  light-house  are,  respectively,  Fort  Delaware  and  Maarice  River 
Light. 

Total  amount  appropriated  to  June  30, 1885 $36,000 

Total  amount  expended  to  June  30,  1885 36,000 

Money  statement. 

July  1,  1884,  amount  available i $510  73 

July  1,  18^5,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilitiesJuly  1,1884 510  73 

(  Amount  (estimated)  required  for  completion  of  existing  project 5, 500  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  following  information  relating  to  the  commerce  of  the  city  of  Brid^eton  has 
been  kindly  furnished  by  Mr.  Robert  J.  Buck,  president  Cumberland  Nail  and  Iron 
Works. 

FREIGHT  TRANSPORTED  DURING  THE  TEAR  TO  AND  FROM  BRIDGETON  BY  COHANSET 

CREEK. 

Coal,  iron,  glass,  hay,  &c tons..         83,070 

Lumber feet..  5,150,000 

Sheik bushels..         78,500 

Tonnage  registered  at  the  custom-house,  Bridgeton tons. .         16, 000 

Number  of  vessels 350 

There  were  four  vessels  built  and  eighty  repaired  during  the  year. 


G  i8. 

IMPROVEMENT  OF  THE  NORTH  BRANCH  OF  SUSQUEHANNA  RIVER, 

PENNSYLVANIA. 

In  1880  an  appropriation  of  $15,000  was  made  for  the  improvement 
of  this  branch  of  the  Susquehanna  Elver,  and  was  followed  by  similar 
appropriations  in  both  1881  and  1882,  making  an  aggregate  of  $45,000 
for  this  work.  The  last  appropriation  wsls  practically  exhausted  in 
October,  1883,  since  which  date  nothing  has  been  done. 

No  general  project  for  the  improvement  has  ever  been  adopted,  the 
several  appropriations  having  been  expended  under  projects  submitted 
and  approved  for  each.  The  improvements  made  have  been  directed 
toward  obtaining  a  narrow  channel  from  3  to  4  feet  deep  at  low  water 
through  the  worst  obstructions.  At  low  stages  of  the  river  there  are 
over  12  miles  of  bars  and  shoals  which  are  nearly  dry.  A  gauging  of 
the  river  at  Wilkes-Barre,  in  September,  1881,  gave  a  discharge  of 
about  800  cubic  feet  per  second.  During  the  high  stages  of  the  river 
the  water  surface  rises  from  20  to  30  feet  above  the  summer  stage. 
The  slope  of  the  river  is  excessive  and  in  winter  heavy  ice  gorges  are 
usual. 

The  commerce  of  the  river,  except  rafts,  is  trifling.    In  the  two  pre- 
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vioas  annual  reports  no  appropriations  have  been  recommended,  and 
none  is  recommended  for  the  fiscal  year  ending  Jane  30, 1887. 

Total  appropriations  to  June  30, 1885 $45,000 

Total  expenditures  to  June  30, 1885 45,000 

Money  statement. 

July  1,  1884,  amount  available $101  48 

July  1, 1885,  amount  expended  during  fiscal  year,  exolasive  of  oatstanding 

liabilities  July  1,1884....: 101  48 


G  19. 

REMOVAL  OF  WBECK8  FROM  DELAWARE  BAY  AND  ETVEB. 

There  have  been  no  operations  during  the  past  fiscal  ^ear  ander  this 
appropriation,  excepting  making  an  examination  of  the  wreck  of  the 
bark  Daring. 

The  removal  of  all  wrecks  in  Delaware  l^ay  and  Biver  has  been  made 
under  the  title  of  *'  Removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation." 

Money  statement. 

July  1,  1884,  amount  available ^,663  09 

July  1,  lSt*bf  amount  expended  during  fiscal  year,  exclusiye  of  outstanding 
liabilities  July  1,  1884 1 242  12 

July  1,  1885,  amount  available 2,420  97 


G  30. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

During  the  past  fiscal  year  there  have  been  removed,  under  the  pro- 
visions of  section  4,  act  of  June  14,  1880,  the  wrecks  of  the  schooner 
John  S.  Detwiler,  the  ship  Parkfield,  and  the  bark  Daring. 

The  schooner  John  S.  Detwiler,  registered  at  the  port  of  Philadelphia 
with  a  measurement  of  179.59  tons,  was  cut  through  by  the  ice  on  Jan- 
uary 25,  1884,  and  sunk  in  4J  fathoms  of  water  at  the  upper  end  of 
Cross  Ledge  Shoal,  Delaware  Bay.  The  vessel  was  loaded  with  292 
tons  of  coal,  and  was  considered  a  dangerous  obstruction  to  navigation. 
The  vessel  having  been  abandoned  bv  her  owners,  proposals  were  re- 
ceived, under  date  of  August  8,  1884,  for  the  removal  of  the  wreck  and 
cargo.  Tliecontract  therefore  was  awarded  to  the  lowest  bidder,  Charles 
W.  Johnston,  for  $2,490.  The  contract  provided  for  the  removal  of  the 
vessel  as  a  whole,  but  when  the  attempt  was  made  to  do  so  it  was  found 
that  the  vessel  was  worm-eaten  to  such  an  extent  as  to  prevent  her 
bodily  removal.  Under  date  of  October  9,  1884,  a  modified  contract 
was  made  with  Mr.  Johnston,  which  pmvided  for  the  vessePs  being  re- 
moved by  parts  at  a  cost  of  91,745,  which  was  accomplished  in  Novem- 
ber, 1884. 
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The  ship  Parkfleld,  a*  wooden  vessel  of  1,397  tons  measurement,  was 
stranded  on  the  shoal  between  the  inlets  of  Little  Egg  Harbor,  K  J., 
on  Februar}'  4, 1883.  She  was  loaded  with  jute,  linseed,  and  saltpeter, 
and  her  wreck  was  considered  a  dangerous  obstruction  to  navigation. 
The  vessel  having  been  abandoned  by  her  owners,  proposals  were  re- 
ceived October  22,  1884,  for  the  removal  of  the  wreck  and  cargo.  The 
contract  therefor  was  awarded  to  the  Atlantic  and  Gulf  Wrecking  Com- 
pany, under  date  of  October  29, 1884,  for  the  sura  of  $1,840.  The  wreck 
was  broken  to  pieces  with  dynamite,  and  its  removal  accomplished  in 
December,  1884. 

The  bark  Daring,  a  wooden  vessel  of  384  tons  measurement,  was  cat 
through  by  the  ice  on  January  25,  1885,  and  sunk  in  3^  fathoms  of 
water  in  Bombay  Hook  Koads,  Delaware  Bay.  The  vessel  was  loaded 
with  348  tons  of  bituminous  coal  and  formed  a  dangerous  wreck,  alittle 
to  the  westward  of  the  Port  Penn  Eange.  The  vessel  having  been 
abandoned  by  her  owners,  proposals  were  received  under  date  of  May 
21,  1885,  for  the  removal  of  the  wreck  and  cargo.  The  contract  was 
awarded  under  date  of  June  2,  1885,  to  the  lowest  bidder,  Charles  W. 
Johnston,  for  $1,935. 

The  wreck  was  broken  up  by  means  of  dynamite,  and  its  removal 
accomplished  on  June  27,  1885. 


Abstract  of  proposals  received  and  opened  August  8,  1884,  by  Maj.  W.  H,  Heuer,  Corps  of 
Engineers^  for  removal  of  wreck  of  schooner  JohnS.  Detufilery  from  Delaware  Bajfj  near 
Cross  Ledge  Shoal, 


Names  and  addresses  of  bidders. 

Price  for  removal. 

To  commence- 

No. 

r 

$3,200 

4,900 
6.000 

4.374 
2,490 

Above  high  water 
in  pieces. 

To  oomplete- 

1  1  E.  D.  Register,  Lewos,  Del 

2  1  Atlantic    and    Gulf    Wrecking 

$3,200 
2,490 

In  10  days 

In  20  days 

At  once 

...do 

In  90  days. 

Do. 

1      Company,  Somers  PoiDt,  N.  J. 
3  '  John  Olsen,  Boston,  Mass 

October  30.  188*- 

4     Isnuil  J.  Merritt,  New  York*. . . 

In  September. 
Octobei- 1, 1884. 

5  Atlantic     Dredging    Company, 

Biooklvn,  N.  Y 

6  Edward  R.  Lowe.  New  York  t. . . . 

7  1  Charles  W.  Johnston.  Lewes.  Dfd.t 

4,700 
§2,'290" 

Not  stoted 

....do 

*""$i;745 

In  70  days. 

"Otfors  $1,000  for  wreck  and  cargo, 
f  Oflfera  $764  for  wreck  and  cargo. 
!  Recommended  for  acceptance. 

^  Under  this  bid  will  remove  all  material  sticking  above  average  level  of  bottom.    Contract  (datsd 
October  9,  1884)  awarded  to  Charles  W.  JohDsston. 
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Abstract  of  prwpoaaU  received  and  opened  by  Maj,  W,  H,  ffeuerj  Corps  of  EngineerSf  Oo^ 
tober  22,  1884,  for  removal  of  wreck  of  ship  Farkfield,  off  Little  Egg  Harbor  Inlet,  Now 
Jersey. 


No. 

N»mes  and  Addresaea  of  bidden. 

Price  bid.  1      To  commence— 

\ 

To  complete- 

1 
2 

WiUlMn  E.  Chapmin,  Brooklyn,  N.  Y. . . . 
John  Olsen,  Boston.  Mass 

$13,  MO     W]thin20  days  after 
signing  contract. 
3,100      DeAADihArlS.  I8S4... 

Jane  30. 1885. 

April  1, 1885. 
May  20. 1885. 
As  soon  as  weather 

permits. 
In  90  days. 

Jnne30.1885. 

Within  six  montha 

thereafter. 
Pebmary  1,1885. 

8 
4 

5 

6 

7 
8 

Edward  R.  Lowo,New  York,K.  Y  

Eben  Morgan  Stodd*rd,  Norfolk,  Va  . . . . 

Charles  W.  Johnston,  Lewes,  Del 

Atlantic  Dredging  Company,  New  York, 
N.Y. 

•A  tlantio  and  Galf  Wreck ing  Company, 
Somers  Point,  N.  J. 

American  Dredging  Company,  Philadel- 
phia, Pa. 

11.250 
5,500 

14,400 

8,700 

1,840 

4.700 

November  20, 1884.. 

Immediately  after 
contract  is  signed. 

In  20  days  after  be- 
ing notified. 

April  15 

In   10    days    after 

signing  contract 

December  1.1881.... 

*  Becommended  for  acceptance. 

Contract  (dated  October  29,  1&S4)  awarded  to  the  Atlantic  and  Galf  Wrecking 
Company. 

Abstract  of  proposals  for  removal  of  tcreck  of  the  bark  Daring,  lying  in  Bombay  Rook 
Hoods,  Delaware  Bay,  received  and  opened  May  21, 1885,  by  Lieut.  Col.  Henry  M.  Robert, 
Corps  of  Engineers. 


No. 


Names  and  addresses  of  bidders. 


Amount. 


To  oommenoo— 


-r 


1  I  Charles  W.  Johnston.  Lewes.  Del $1, 035  00  I  About  June  1, 1885. . 

2  Frank  C.  Somers,  Philadelphia.  Pa I      2, 900  00  i  June  20, 1885 

8  I  Athuiticand  Gulf  Wrecking  Company,  I  2,700  40  '  Within  10 days  after 

Somers  Point,  N.  J.  !      notice  of  contract. 

4  '  AmencaD  Dredging  Company,  Philadel-  1,050  00  ,  July  1,  1885 

I      phia,Pa.  I 

6     W  lUiam  E.  Chapman,  Brooklyn.  N.  Y. . . .  I  6, 780  00  |  Within  30  days  after 

'                                                                        I  notice  of  contract. 

•     llsrael  J.  Merritt,  New  York,  N.  Y 7, 000  00  i  At  once 


To  complete- 


July  15,  1885. 
September  30, 1885. 
Within  90  days. 

July  31, 1885. 

Thirty     working 

days. 
In  June. 


Elijah  D.  Begister,  Lewes,  Del '      3,400  00     Not  sUted !  Not  stated. 


*  Agrees  to  pay  $3,500  for  saved  portion  of  wreck. 
Contract  (dated  June  2,  1885)  awarded  to  Charles  W.  Johnston. 


G  21. 

UNITED   STATES   COMMISSION  ADVISORY  TO  THE   BOARD   OF  HARBOR 
COMMISSIONERS  OF  PHILADELPHIA,  PENNSYLVANIA. 

Daring:  the  fiscal  year  ending  June  30,  18S5,  there  have  been  several 
meetings  of  the  United  States  Commission  Advisory  to  the  Harbor 
Commission  of  Philadelphia. 

The  vacancy  caused  by  the  detachment  of  Maj.  W.  H.  Ileuer,  Corps 
of  Engineers,  United  States  Army,  was  filled  by  Lieut.  Col.  Henry  M. 
Robert,  Corps  of  Engineers,  United  States  Army.  Mr.  H.  L.  Marindin, 
United  States  Coast  Surve3\  was  elected  secretary  in  place  of  First 
Lieut.  T.  L.  Casey,  Corps  of  Engineers,  United  States  Army,  detached 
from  duty  at  this  place. 

The  Commission,  as  now  organized,  is  as  follows: 

Capt.  G.  B.  White,  United  States  Navy,  chairman;  Prof.  Henry 
Mitchell,  United  States  Coast  Survey;  Lieut.  Col.  Henry  M.  Robert, 
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United  States  Army;  Mr.  H.  L.  Mariodin,  United  States  Coast  Sur- 
vey, secretary. 

At  the  several  meetings  of  the  Commission  the  whole  question  of  the 
proper  location  of  port  wardens'  lines  for  the  Delaware  front  of  the  city 
was  fnlly  discussed.  It  was  developed  that  there  was  no  chart  that 
truly  gave  the  positions  of  the  wharves  more  recently  constructed ;  that 
a  survey  from  Five  Mile  Point  to  the  upper  limits  of  the  city  was  neces- 
sary before  any  definite  conclusions  could  be  reached  as  to  the  proper 
position  of  the  wardens'  lines ;  and  that  a  part  of  the  warden's  lines, 
and  the  most  objectionable  part,  had  been  fixed  by  authority  of  the 
State,  and  that  such  pai*ts  could  not  be  changed  without  legislation  by 
the  State  on  the  subject.  Mr.  Marindin,  for  the  Commission,  located 
and  charted  all  doubtful  wharves ;  a  survey  of  the  city  front  above 
Five  Mile  Point  is  now  in  progress  and  nearly  completed ;  and  at  the 
last  session  of  the  State  legislature  a  law  was  passed  giving  the  city 
authorities  power  to  change  the  lines  heretofore  fixed  by  the  State. 

The  harbor  commission  of  the  city  of  Philadelphia  requested  this 
Commission  to  prepare  a  chart  of  the  Delaware  city  front,  and  to  place 
upon  it  a  line  beyond  which,  in  the  opinion  of  the  Advisory  Commission, 
no  wharf  should  be  allowed  to  extend,  pending  the  location  of  definite 
port  wardens'  lines.  Such  a  chart,  with  written  description,  was  pre- 
pared and  forwarded  to  the  harbor  commission.  The  city  councils 
passed  a  resolution  requesting  the  board  of  port  wardens  of  Philadel- 
phia not  to  grant  a  license  to  build  beyond  this  line.  The  iK>rt  war- 
dens have  refused  to  grant  any  such  licenses,  and  this  now  serves  as 
a  great  protection  to  the  harboi*.  The  way  now  seems  clear,  and  there 
is  every  reason  to  hope  that  definite  lines  will  be  established  before  the 
close  of  the  coming  fiscal  year. 


G  22. 

PRELIMINARY    EXAMINATION    OF    CORSON'S    SOUND    AND    TOWNSEND 

INLET,   NEW    JERSEY. 

United  States  Engineer  Office, 

Philadelphia^  Fa,,  October  18,  1884. 

General:  The  river  and  harbor  act  of  July  5,  1884,  directed  a  pre- 
liminary^ examination  of  Corson's  Sound  and  Towusend  Inlet,  New  Jer- 
sey, with  a  view  to  their  j>os8ible  improvement.  On  September  27,  in 
company  with  Mr.  A.  Stier)e,  assistant  engineer,  I  made  the  examina- 
tion required,  and  have  to  submit  the  following  report: 

The  whole  New  Jersey  coast  consists  of  long,  narrow  sand-beaches, 
separated  from  the  mainland  by  interior  bays  and  thoroughfares.  The 
bays  are  very  shallow,  varying  from  1  to  6  feet  depth  of  water,  and 
nearly  all  are  bordered  by  extensive  marshes.  The  thoroughfares  are 
also  of  variable  widths,  the  widest  being  perhaps  about  400  feet  in 
width;  all  are  very  crooked,  but  have  sufficient  tidal  currents  through 
them  to  maintain  navigable  depths  for  light-draught  vesselvS.  At  every 
few  miles  the  flat  beach  is  broken  by  ''inlets"  connecting  the  bays, 
sounds,  and  thoroughfares  with  the  ocean.  The  inlets  are  variable  in 
depth  as  well  as  in  position;  sometimes  they  are  entirely  closed  up. 
and  again  they  l)reak  out  somewhere  near  where  the  old  inlet  was. 
Their  general  tendency,  however,  seems  to  be  to  shift  In  a  southerly 
direction.  The  beds  and  bottoms  of  these  inlets  are  invariably  of  sand 
shifted  about  by  the  action  of  winds  and  seas. 
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TowDsend  Inlet  is  aboat  20  miles  to  the  northward  of  Gape  May,  has 
a  width  of  about  300  yards,  and  a  varying  low-water  depth  in  channel 
generally  not  less  than  4^  to  5  feet.  The  mean  rise  and  fall  of  the  tides 
is  about  4  feet.  The  channel  through  the  inlet  is  crooked,  and  the  dis- 
tance from  18  feet  depth  of  water  outside  to  the  same  depth  inside  is 
about  1^  miles. 

This  inlet  is  at  the  lower  end  of  what  is  known  as  Ludlam's  Beach  or 
Island,  which  is  about  7  miles  long,  not  far  from  an  average  of  one  half 
mile  in  width,  and  near  its  middle,  on  the  ocean  front,  is  situated  the 
rapidly  growing  Kumroer  resort  known  as  Sea  Isle  City,  less  than  four 
years  old,  and  already  consisting  of  over  two  hundred  houses.  It  has 
direct  railway  communication  with  Philadelphia,  05  miles  distant,  and 
another  railway  runs  the  full  length  of  this  beach,  crossing  Corson's 
Inlet  or  Sound  at  the  upper  end  of  Ludlam's  Beach,  and  connecting  with 
Peck's  Beach  by  a  pile  and  trestle  bridge. 

Behind  the  beach,  and  connecting  Townsend's  and  Corson's  inlets,  are 
small  bodies  of  water  known  as ''thoroughfares,"  through  which,  at  low 
water,  not  more  than  1  or  2  feet  can  be  carried ;  but  as  the  tidal  range 
is  4  feet,  at  high  water  vessels  drawing  perhaps  5  to  6  feet  could  get 
through. 

Occasionally  a  sail  vessel  of  about  100  tons  capacity  has  passed  into 
Townsend's  Inlet  and  gone  2  or  3  miles  up  the  thoroughfare  and  then 
unloaded  a  cargo  of  lumber,  coal,  or  ice  intended  to  be  delivered  at  Sea 
Isle  City. 

The  chief  uses  of  these  thoroughfares,  however,  are  for  pleasure  parties 
in  sailing  and  fishing,  and  for  the  transportation  and  planting  of  seed 
oysters.  There  it?  no  harbor  of  any  magnitude  either  within  Townsend's 
or  Corson's  Inlet.  If  the  bars  at  either  inlet  could  be  deepened  and 
maintained,  larger  draught  vessels  than  now  frequent  the  locality  might 
enter  and  carry  a  portion  of  the  freight  now  carried  to  Sea  Isle  City  by 
rail.  Sea  Isle  City  has  no  commerce  except  the  supply  of  its  inhabit- 
ants with  food,  the  comforts,  necessaries,  and  luxuries  of  life.  It  is 
simply  and  solely  a  summer  resort. 

Corson's  Inlet  is  almost  identical  with  Townsend's  Inlet  in  its  general 
characteristics ;  it  may  be  a  trifle  wider,  but  has  no  greater  depth  on  its 
bar,  which  also  frequently  shifts,  and,  like  Townsend's  Inlet  Bar,  is  fully 
a  mile  to  seaward  from  the  inlet.  Once  across  the  bar,  vessels  get  into 
deeper  water,  and  it  is  said  that  vessels  drawing  from  7  to  8  feet  of 
water  could,  by  going  through  one  of  the  thoroughfares,  sometimes 
called  Corson's  Sound,  get  up  to  Great  Egg  Harbor,  7  or  8  miles  farther 
north.  In  the  spring  of  the  year  a  few  oyster  vessels  (25  tons  capacity) 
go  through  Corson's  Inlet  into  Ludlam's  Bay  to  plant  seed  oysters; 
non*^  have  been  through  there  since  last  May.  The  pile  bridge,  before 
referred  to  as  carrying  the  railway  up  to  Peck's  Beach,  crosses  Corson's 
Sound  a  few  hundred  yards  inside  of  the  inlet,  and  has  a  draw  37  feet 
wide,  through  which  vessels  can  pass. 

As  there  is  no  harbor  of  any  magnitude  inside  either  of  these  inlets, 
the  only  object  of  any  improvement  would  be  to  deepen  the  bars  out- 
side of  the  inlets  so  as  to  admit  vessels  into  them  and  thereby  increase 
the  commercial  prosperity  of  Sea  Isle  City.  The  bars  referred  to  may 
possibly  be  deepened,  and  the  depths  be  maintained  by  jetties;  but  the 
jetties  for  each  inlet  would  cost,  on  a  rough  estimate,  about  $1,000,000. 

Many  wrecks  (seven,  I  believe)  have  occurred  near  Ludlam's  Beach 
within  the  pjist  three  years;  only  one  of  the  vessels  wrecked  attempted 
to  enter  either  inlet.  The  wreck  of  a  steamer  now  lies  off  Townsend's 
Inlet,  about  1 J  miles  from  shore,  in  18  feet  of  water,  on  the  outer  slope 
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of  the  bar.  It  is  said  that  last  winter,  daring  an  exceptionally  low  tide, 
several  of  the  wreckers  walked  out  from  the  shore  to  the  \i^reck,  and 
200  yards  beyond  the  wreck,  dry-shod.  From  the  large  expense  that 
would  necessarily  be  incurred  in  improving  either  Townsend's  or  Cor- 
son's Inlet  or  Sound,  and  the  little  benefits  likely  to  result  to  conimeroe, 
I  think  that  the  places  are  not  worthy  of  improvement,  that  uo  farther 
survey  is  required  at  either  locality,  and  that  the  improvement  is  in  no 
respect  a  public  necessity. 

Very  respectfully,  your  obedient  servant, 

W.  H.  Heueb, 


Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  S,  A. 


Major  of  Engineeri. 


G  23. 

PRELIMINARY  EXAMINATION  OF   MOUTH  OF  SALEM  RIVER,  NEW 

JERSEY. 

United  States  Engineer  Office, 

Philadelphia^  Pa,,  October  18, 1884. 

General:  The  river  and  harbor  act  of  July  5, 1884, provided,  among 
other  things,  for  a  preliminary  examination  of  the  mouth  of  Salem  Kiver, 
New  Jerse3\  In  accordance  therewith,  and  by  instructious  from  the 
Chief  of  Engineers,  I  examined  the  mouth  of  this  river,  generally  called 
by  the  people  of  the  vicinity  Salem  Creek,  on  October  17,  1884. 

From  information  obtained  from  boatmen,  it  is  said  that  the  channel 
which  was  dredged  in  Salem  Cove  just  prior  to  1880  had  again  par- 
tially filled,  so  that  at  mean  low  water  boats  could  not  pass  into  the 
creek  over  the  sand-bars  in  the  cove  drawing  more  than  5  feet  of  water. 
An  examination  of  the  records,  surveys,  &c.,  on  file  in  this  office  shows 
that  several  surveys  have  been  made  at  the  locality  in  question,  and 
that  a  channel  about  110  feet  in  width  and  8  feet  in  depth  had  been 
dredged  in  Salem  Cove.    The  channel  was  not  dredged  far  enough  ont 
into  the  Delaware  River  to  connect  with  the  8-foot  depth  of  this  latter 
river,  on  the  supposition  that  the  dredged  cut  would  partially  refill  by 
the  sides  of  thecut  sloughing  in,  and  giving  a  practicable  channel  having 
6  feet  in  depth  at  mean  low  water ;  this  was  aboutas  much  as  could  h»ve 
been  expected  without  expending  an  inordinately  large  sum  of  money  for 
a  better  channel.    The  channel  was  dredged  through  sand,  mud, gravel, 
and  bowlders,  and  afforded  relief  to  the  vessels  navigating  it.    Experi- 
ence has  proved  that  this  dredged  channel,  exposed  to  the  action  of  the 
sea,  is  not  self-maintaining,  and  can  only  be  maintained  by  auoaal 
dredging,  or  by  a  system  of  permanent  works  on  one  or  probably  both 
sides  of  the  channel.    The  approximate  distance  from  the  8  foot  depth 
in  the  Delaware  River  to  the  same  depth  over  the  bar  in  Salem  Covei 
near  the  mouth  of  the  creek,  is  about  8,400  feet;  the  protection  works 
would  therefore  be  of  an  aggregate  length  of  about  16,800  feet,  or  3 
miles  in  length.    They  would  have  to  be  dikes  or  jetties,  built  very 
strong  to  resist  the  fields  of  ice  which  are  frequently  forced  into  the 
cove,  and  it  is  believed  could  not  be  constructed  at  a  less  cost  than 
$20  per  running  foot.    This  would  make  the  dikes  cost,  approximately, 
$336,(K)0,  the  interest  on  which,  at  3  per  cent,  per  annum,  would  be 
$10,180. 

As  less  than  this  amount  of  money  would  probably  suffice  to  keep  up 
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a  Ijood  channel  by  dredpnng,  and  the  amount  of  commerce  passing  into 
and  oat  of  the  creek  does  not  warrant  the  expenditure  of  any  such 
amount  of  money  annually,  a  permanent  improvement  of  this  character 
is  certainly  not  iudicated. 

When  additional  money  was  appropriated  by  Congress  to  improve 
the  creek,  and  it  was  intended  to  have  applied  the  appropriation  to  a 
further  improvement  of  the  mouth,  it  was  found  that  the  money  was  in- 
tended to  be  applied  for  use  in  the  canal  and  at  some  shoals  in  another 
part  of  the  creek  higher  up.  The  amount  expended  on  the  creek  to  June 
30,  1884,  was  813,009.31. 

At  present  the  vessels  using  che  Salem  Creek  to  get  to  Salem,  which 
is  about  3  miles  or  less  above  the  creek,  are  a  few  schooners  and  one 
steamboat.  The  latter  draws  about  4 J  feet  of  water;  the  schooners  and 
one  tug  boat  probably  draw  more.  The  range  of  the  tides  is  about  6 
feet ;  this  would  give  10  to  12  feet  of  water  up  to  Salem  at  high  water, 
and  at  low  water  at  the  worst  would  only  cause  a  detention  of  perhaps 
a  few  hours.  These  vessels  easily  carry  all  the  freight  that  offers.  If 
a  slightly  better  channel  existed  over  the  bar,  it  is  not  at  all  certain 
that  freight  rates  would  be  reduced  in  consequence,  and  the  only  advan- 
tage would  be  to  the  vessels,  which  might  oc(5asionally  be  expedited  by 
an  hour  or  so  in  dispatch. 

As  a  dredged  channel  here  is  not  self-maintaining,  proved  so  by  ex- 
perience, and  the  amount  of  commerce  is  not  sufficient  to  warrant  an 
expenditure  for  permanent  works,  and  as  the  depth  of  water  on  the  bar 
is  sufficient  for  all  vessels  trading  at  Salem,  except  at  extreme  low 
water,  which  oc<;asionally  causes  a  slight  detention,  it  is  thought  inad- 
visable to  make  any  further  improvement  at  the  mouth,  unless  the  com- 
merce of  Salem  should  greatly  increase,  or  the  channel  now  in  existence 
should  become  very  much  worse. 

The  land  on  shore  at  and  around  Salem  Cove  and  the  month  of  Salem 
Creek  is  very  low  and  flat,  and  is  only  kept  from  being  overflowed  by 
banks  of  earth  or  muck  thrown  up,  and  riprap  rock  thrown  outside  of 
this  to  protect  the  banks  or  small  levees  against  wash.  An  unusually* 
high  tide  and  storms  in  1870,  I  believe,  made  breaches  through  some  of 
these  banks,  which  have  never  been,  repaired,  and  as  a  consequence 
several  very  tine  farms  were  destroyed. 

If  jetties  or  dikes  were  to  be  built,  there  is  no  apparent  fast  ground  at 
which  to  fix  the  shore  ends.  To  keep  the  channel  scoured  out,  they 
would  necessarily  have  to  contract  the  volume  of  water-way,  and  this 
very  contraction,  until  a  deeper  channel  was  obtained,  might  act  as 
an  obsUicle  to  the  rapid  egress  of  the  tidal  flow  and  cause  more  dam- 
age to  the  banks  and  farms  in  the  vicinity  than  they  would  benefit  the 
navigation  interests ;  again,  they  might  reduce  the  tidal  capacity  of  the 
harbor  and  obstruct  or  retard  the  full  inflow  of  the  tides,  and  thus  ruin 
the  existing  good  channel  within  the  creek.  As  it  is  not  at  all  clear 
that  the  improvement  of  the  mouth  of  the  creek,  or  rather  that  of  the 
xiiiproaches  to  the  creek,  would  subserve  an}'  public  necessity,  but 
would  only  be  a  convenience  to  such  vessels  as  are  occasionally  detained 
for  short  i>eriods  awaiting  tides,  and  as  the  only  peoph)  to  be  benefited 
by  the  improvement  would  be  such  a«  own  or  run  these  vessels,  with- 
out other  apparent  benefit  to  the  people  of  Salem  or  vicinity,  and  as  an 
improved  channel  will  not  necessarily  or  prospectively  improve  the 
commerce  of  this  section  of  the  country,  there  is  no  good  reason  why 
more  money  should  be  expended  at  this  locality  until  the  channel  be- 
comes much  worse  than  at  present.  In  consequence  of  the  facts  herein 
stated  I  believe  the  river  or  creek  is  worthy  of  improvement.    It  has 
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been  improved,  and  is  now  in  a  conditi6n  to  meet  the  present  demands 
of  comnii Tce.  When  the  channel  gets  worse,  temporary  relief  can  be 
had  by  dredging,  and  the  cost  of  this  can  only  be  determined  by  actual 
survey,  at  an  estimated  cost  of  $500. 

My  impression  is  that  a  6foot-deep  channel  will  satisfy  all  the  de- 
mands of  commerce.  This  now  exists  except  at  extreme  low  water. 
Vessels  drawing  8  feet  should  have  no  difficulty  in  reaching  Salem,  the 
head  of  navigation,  at  half-iide,  or  10  feet  at  ordinary  high  water. 

The  commercial  statistics  for  Lower  Salem  Creek  are  given  in  Annual 
Keport  of  the  Chief  of  Engineers  for  1879,  pages  413  and  414. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Heuer, 
Brig.  Gen.  John  Newton,  Major  of  Engineers. 

Chief  of.  Engineers^  U.  8.  A, 


G24. 

PRELIMINARY  EXAMINATION  OF  HARBOR  OF  ATLANTIC  CITY,  AT  AB- 
8EC0N  INLET,  NEW  JERSEY. 

United  States  Engineer  Office, 

Philadelphia,  Pa.,  October  18,  1884. 

General  :  In  compliance  with  instructions  from  the  Chief  of  Engi- 
neers, United  States  Army,  and  in  conformity  with  the  river  and  harbor 
act  of  July  5,  1884,  I  have  the  honor  to  submit  the  following  report  on 
the  preliminary  examination  of  the  <^ harbor  of  Atlantic  City,  at  Ab- 
secon  Inlet,  New  Jersey": 

On  September  13,  1884,  I  visited  Atlantic  City,  meeting  there  a  com- 
mittee of  citizens  interested  in  the  improvement  of  the  harbor,  to  whom 
I  am  indebted  for  much  information. 

The  residents  of  Atlantic  City  desire  to  have  the  entrance  to  their 
harbor  improved.  It  is  now  obstructed  by  a  bar,  distant  about  IJ 
miles  outside  of  Absecon  Inlet.  The  inlet  itself  has  a  width  of  about 
600  feet  and  an  ample  depth  of  water  (in  some  places  about  60  feet),  bat 
the  bar,  which  is  well  out  to  sea  (about  1^  miles  outside  of  the  inlet), 
has  a  depth  of  only  8  feet  of  water  at  mean  low  tide.  The  mean  rise 
and  fall  of  tides  is  about  4  feet.  This  bar  prevents  all  vessels  drawing 
over  12  feet  of  water  from  entering  the  harbor  at  high  tide.  If  the  bar 
off  Atlantic  City  could  be  removed  and  the  channel  deepened  to  15  feet 
at  mean  low  tide  it  is  said  that  a  line  of  steamers  would  be  run  from 
^ew  York  to  Atlantic  City ;  that  vessels  trading  at  Atlantic  City, 
which  can  now  only  cross  the  bar  at  high  tide,  could  enter  and  depart 
at  any  time,  and  that  during  a  storm  coasters  could  find  a  good  harbor 
of  refuge  in  the  quiet  water  inside  and  behind  the  inlet. 

The  commerce  of  Atlantic  City  is  now  considerable  and  is  increasing. 
The  two  letters  of  Mr.  James  Brady  accompanying  this  mention  some 
of  the  details.  There  is  no  question  but  that  the  commerce  would 
greatly  increase  if  the  entrance  could  be  improved,  and  the  harbor 
inside,  though  small,  might  prove  a  refuge  for  coasters  during  storms, 
and  thus  save  valuable  propt*rty  and  life. 

It  is  thought  to  be  practicable  to  improve  the  depth  of  water  on  the 
bar  by  means  of  two  jetties,  starting  from  the  shore  and  exreuding  oat 
to  sea  beyond  the  bar.  The  upper  or  north  jetty  would  have  to  start 
well  up  on  Brigantine  Beach,  follow  the  shoal  in  a  gradually  curving 
line,  and  would  be  a  little  less  than  2  miles  in  length.  The  south  jetty 
would  start  from  a  point  in  Atlantic  City  somewhere  below  the  light- 
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bonse  and  run  in  a  southeasterly  direction,  and  would  be  a  little  over 
1  mile  in  length,  its  outer  end  terminating  in  about  18  feet  depth  of 
water,  and  the  opening  between  the  jetties  would  be  a  little  less  than 
one-quarter  of  a  mile  in  width. 

These  jetties  would  have  to  be  strong  enough  to  resist  the  action  of 
the  heavy  surf  during  the  heaviest  storms.  They  would,  therefore, 
have  to  be  at  least  15  feet  wide  at  top  and  have  a  slope  not  greater 
than  1  on  2.  The  mean  depth  of  water  on  the  jetty  lines,  roughly  de- 
signed, is  about  7  feet.  This  would  require  the  jetties  to  have  a  mean 
height  of  11  feet,  and  make  the  total  cubic  contents  of  the  two  jetties 
measure  about  240,000  cubic  yards.  It  is  believed  that  jetties,  m  place, 
in  the  surf  here  cannot  be  constructed  for  less  than  $4  per  cubic  j^ard 
(brash  and  rock).  This  would  make,^n  a  rough  estimate,  the  two  jet- 
ties cost  $960,000,  without  any  estimate  of  the  cost  of  shore  protection 
or  dredging.  The  latter  may  not  prove  necessary ;  the  former  certainly 
will  be  required. 

Brigantine  Beach  and  Atlantic  City,  at  which  the  shore  ends  of  the 
jetties  would  have  to  start,  are  both  very  flat  sand  beaches ;  they  are 
very  susceptible  to  changes,  and  since  1852  the  Atlantic  City  beach 
has  in  some  places  been  cut  away  or  eroded  for  a  distance  of  1,400  feet. 
In  other  places  a  little  farther  south  on  the  Atlantic  City  beach  it  has 
built  out  nearly  1,200  feet  into  the  sea.  There  is  nearly  always  a  con- 
stant surf  pounding  on  these  beaches,  and  during  severe  and  long-con- 
tinued storms  changes  to  the  shore-lines  occur.  The  most  severe 
storms  of  this  locality  are  from  the  northeast,  and  if  the  jetties  were 
built  and  the  shore  ends  not  well  protected  (more  particularly  that  of 
the  north  jetty  on  Brigantine  Beach),  there  would  be  danger  of  a  breach 
through  the  beach,  in  which  case  the  waters  of  the  inlet  would  rush 
through  the  breach,  the  shortest  route  to  the  sea,  and  the  jetties  them- 
selves would  prove  serious  obstacles  to  vessels  passing  close  to  the 
shore. 

The  sole  object  of  the  jetties  would  be  to  increase  the  depth  of 
water  on  the  bar.  They  would  not  increase  the  capacity  of  the  inner  har- 
bor, now  said  to  be  about  40  acres  in  area  within  the  24foot  depths. 

If  the  jetties  could  be  made  to  stand  they  would  concentrate  and 
direct  the  flow  of  water  from  the  inlet  over  the  bar,  and  thus,  if  the 
current  was  sufficiently  strong,  scour  away  the  material  (sand)  form- 
ing the  bar,  and  scatter  it  into  deeper  water.  Whether  or  not  the  cur- 
rent would  be  sufficiently  strong  to  produce  the  required  result  is  a 
matter  of  uncertainty;  it  would  depend  on  the  tidal  capacity  of  the 
inner  basin,  and  on  the  condition  that  the  jetties  should  not  in  any 
way  obstruct  the  tidal  inflow.  The  two  conditions,  to  concentrate 
the  outflow  and  not  obstruct  the  inflow  of  the  tide,  are  not  easily  over- 
come. At  present  the  opening  or  entrance  to  Absecon  Inlet  is  fun- 
nel-shaped, and  particularly  suited  to  a  free  inflow  of  the  tides.  The 
jetties  would  reverse  the  funnel  shape,  by  making  the  small  end  of  the 
opening  toward  the  sea.  It  is  also  probable  that,  owing  to  the  shifting 
sands  of  which  the  beaches  and  bottom  are  composed,  two  jetties,  if 
constructed  and,  extending  nearly  two  miles  to  seaward,  would  soon 
cause  the  shore-lines  of  both  beaches  to  build  out  toward  the  ends  of 
the  jetties,  and  in  this  event  it  would  not  be  a  very  long  time  before 
another  bar  would  again  form  beyond  the  outer  ends  of  the  jetties.  It 
is  also  probable  that  the  jetties,  if  built,  would  destroy,  for  a  consider- 
able time  at  least,  the  surf  in  front  of  Atlantic  City,  one  of  the  most 
attractive  features  of  the  place. 

It  is  said  that  during  severe  storms  on  this  coast  the  sea  sometimes 
breaks  in  6  or  7  fathoms  depth  of  water.    It  does  not  require  an  JBxtraor- 
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dinarily  heavy  8torm  to  prodnce  breakers  in  3-fathom  depths,  aud  as 
the  outer  ends  of  the  jetties  will  not  be  in  water  more  than  18  to  20 
feet  deep,  it  follows  that  during  such  storms,  when  vessels  are  most  de- 
sirous of  making  a  harbor,  it  would  be  impracticable  for  them  to  enter 
the  comparatively  narrow  and  long  channel  between  the  jetties. 

As  the  bar  is  about  IJ  miles  seaward  of  the  inlet,  it  follows  that  the 
jetties,  to  produce  a  scouring  effect,  must  extend  across  the  bar,  they 
must  also  be  continuous  from  the  inlet,  and  being  of  such  length  and 
suflSciently  strong,  to  resist  heavy  sea  action,  they  must  necessarily  be 
expensive.  It  would  be  useless  to  dredge  the  bar  without  protecting 
works.    These  necessarilj-  would  be  of  the  nature  of  jetties. 

Deeper  water  over  the  bar  outside  of  Atlantic  (Jity  would  undoubt- 
edly be  of  great  local  benefit  to  the  place  for  reasons  which  I  have 
stated. 

As  a  site  for  a  harbor  of  refuge,  Atlantic  City  is  well  situated,  being 

about  75  miles  south  of  Sandy  Hook  and  50  miles  north  of  the  entrance 

to  Delaware  Bay ;  but  unfortunately  for  Atlantic  City,  even  if  there 

was  deep  water  on  her  bar,  there  is  no  large  harbor  inside.  %nd  only  the 

mailer  classes  of  vessels  could  find  harbor-room  inside. 

A  survey  of  the  locality,  ordered  by  act  of  Congress  of  June  14, 1880, 
was  made  by  order  of  Col.  J.  N.  Macomb,  Corps  of  Engineers,  in  Sep- 
tember, 1880,  under  the  direction  of  Capt.  William  Ludlow,  Corps  of 
Engineers,  and  a  full  report  thereon,  with  maps,  charts,  and  current 
measurements,  was  forwarded  to  the  Department. 

This  report  is  printed  on  page  831,  Part  I  of  the  Annual  Beport  of 
the  Chief  of  Engineers  for  the  year  1881. 

Appended  will  be  found  two  letters  from  Mr.  James  Brady  furnishing 
commercial  statistics.* 

For  the  reasons  which  are  stated  in  this  report,  and  from  the  fact  that 
a  detailed  survey  has  been  made,  it  is  thought  that  no  further  survey  is 
necessary  here;  that  the  improxement,  if  made,  would  be  of  great  local 
commercial  benefit  to  Atlantic  City,  but  might  ruin  the  fine  surf  bathing 
there  for  several  years. 

I  am  not  prepared  to  say  that  the  harbor  is  not  worthy  of  improve- 
ment, but  as  the  cost  of  making  the  improvement  is  far  greater  than 
the  benefitiS  to  be  derived  therefrom,  and  as  the  works  if  constructed 
would  not  necessarily  efiect  a  permanent  improvement,  and  as  there  is 
no  pitblic  neoessity  for  the  works,  the  deduction  from  the  facts  must  be 
that  the  harbor  is  not  worthy  of  improvement. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Heuer, 

Brig.  G-en.  John  Newton,  Major  of  JSngineers. 

Chief  of  EmgineerSj  tT,  S.  A. 


G25. 

PRELIMINARY  EXAMINATION  OF  WEST  BRANCH  OF  THE  SUSQUEHANNA 
RIVER  BETWEEN  SALT  LICK  AND  BUTTERMILK  FAbLS,  PENNSYLVA- 
NIA. 

United  States  ENaiNEBR  Office, 

Philadelphia,  Pa.,  October  18,  1884. 
General:  In  accordance  with  the  instructions  contained  in  the  let- 
ter from  the  office  of  the  Chief  of  Engineers,  United  States  Army,  dated 
July  31, 1884,  and  in  compliance  with  so  much  of  the  act  of  Congress 

*"  Omitted ;  printed  in  House  Ex.  Doc.  No.  71,  Forty-eighth  Congress,  second  seaioa. 
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of  Jaly  5,  1884,  as  requires  aa  examination  of  the  West  Branch  of  the 
Sasquehanna  River  between  Salt  Lick  and  Buttermilk  Falls,  Pennsyl- 
vania, I  have  the  honor  to  state  that  I  made  a  personal  examination  of 
the  river  at  the  locality  referred  toon  September  16, 1884,  and  respect- 
fully submit  the  following  report : 

The  West  Branch  of  the  Susquehanna  River  between  Salt  Lick  and 
Buttermilk  Falls,  at  its  present  stage,  which  is  reported  lower  than  ever 
before  known,  has  not  sufficient  water  in  it  to  float  an  empty  skifif 
between  the  two  places  referred  to,  which  are  about  2  miles  apart.  Salt 
Lick  being  the  name  of  the  place  or  settlement  farthest  upstream.  The 
settlement  consists  of  two  or  three  houses.  Buttermilk  Falls,  about  2 
miles  below,  has  only  one  house,  and  there  are  probably  from  six  to  ten 
houses  between  the  two  places.  Between  Salt  Lick  and  Buttermilk 
Falls  the  river  makes  two  very  sharp  bends,  the' upper  one  being  very 
acute,  considerably  sharper  than  a  right  angle;  the  lower  one  is  more 
gentle,  but  is  almost  aright  angle. 

The  bed  of  the  stream  in  which  the  water  is  now  flowing  has  an  aver- 
age width  of  about  100  feet;  the  depth  of  water  in  portions  of  this  water- 
wa3'  may  be  several  feet.  The  bed  is  covered  with  bowlders,  varying 
from  small  pebbles  to  large  masses  of  rock,  some  of  which  would  weigh 
from  three  to  four  tons. 

While  I  did  not  attempt  to  cross  the  river  by  stepping  from  bowlder 
to  bowlder,  dry  shod,  there  were  several  places  in  the  2  miles  examined 
where  it  is  believed  it  might  have  been  safely  accomplished.  In  the 
deepest  place  which  we  could  find  in  the  river,  a  short  distance  above 
the  upper  bend,  a  light  skiff  with  three  men  could  not  cross  without 
grounding.  From  the  water-marks  on  the  banks  of  the  stream,  and  from 
information  obtained  at  this  locality,  it  is  known  that  during  freshets, 
the  high-water  stage  of  the  stream,  the  surface  of  the  water  is  about 
12  feet  above  its  present  level,  and  the  stream  th^  becomes  almost  a 
t-orrent. 

The  Buttermilk  Falls,  so  called,  are  nothing  but  rapids  in  the  river, 
and  the  water  being  thrown  into  a  foam  by  contact  with  the  rocks  in 
the  bed  and  sides  of  the  stream  has  given  rise  to  the  name.  The  falls 
or  rapidt)  are  about  one-half  mile  in  length.  The  fall  or  slope  of  the 
river  between  the  foot  of  Buttermilk  Falls  and  Salt  Lick,  about  2^  miles, 
is  not  known,  but,  judging  by  the  eye  alone,  I  should  judge  the  fall  to 
be  about  10  or  {>erhap8  12  feet. 

During  a  high-water  stage  of  the  stream,  judging  from  the  distance 
between  the  banks,  the  average  width  of  the  river  would  be  about  400 
feet.  The  right  bank  of  the  river  is  a  steep  bluff  or  mountain  spur 
about  500  feet  high,  covered  with  timber,  the  slope  of  the  mountain  on 
the  river  side  in  some  places  being  as  much  as  70  degrees  from  the 
horizontal,  and  averaging  probably  more  than  50  degrees. 

The  timber  which  is  cut  on  the  slopes  and  top  of  this  range  is  shot 
down  the  bluff  into  the  river.  On  the  left  bank  of  the  river  the  slope 
is  very  much  more  gentle,  and  at  a  height  of  about  20  fefit  above  the 
river's  bed  there  is  a  bench,  comparatively  level,  varying  from  50  to 
1,000  feet  in  width,  which  gradually  rises  into  timber- covered  high  hills. 
On  this  bench  there  is  a  railroad,  the  Clearfield  and  Susquehanna,  ex- 
tending from  Keating  to  Karthaus,  Pa.,  a  distance  of  22^  miles.  On 
both  sides  of  the  river,  and  from  2  to  10  miles  distant,  are  valuable  bitu- 
minous coal  mines ;  iron  ore  and  sandstone  are  also  found  in  abundance. 
The  people  who  live  on  and  near  the  river  use  it  for  logging  and  rafting 
purposes.  The  timber  when  cut  is  conveyed  to  the  river's  bank  and 
made  up  into  rafts  and  floated  to  a  market.    In  this  sense  only  cayi  this 
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river  be  considered  navigable,    No  steam  or  Bail  craft  has  ever  been  on 
the  river. 

The  people  interested  in  logp^ing  and  rafting  in  this  section  of  the 
country  desire  a  dam  built  about  half-way  between  Salt  Lick  and  But- 
termilk Falls,  at  or  near  the  upper  sharp  bend  before  referred  to,  the 
dam  to  have  a  chute  at  one  side  for  floating  rafts  through,  and  gates 
within  the  dam  to  pass  logs,  and  make  a  pool  of  dead  water  above  the 
dam,  so  that  at  neaily  all  seasons  of  the  year,  except  when  the  river  is 
closed  by  ice,  logs  and  rafts  can  be  floated  and  find  a  safe  harbor  close 
to  and  above  the  dam.  It  is  also  asserted  that  there  is  no  goo<l  harbor 
for  rafts  between  Clearfield  and  Lock  Haven,  Pa.,  a  distance  of  about 
150  miles;  that  it  takes  a  raft  two  days  to  float  this  distance;  that  where 
they  desire  this  dam  is  nearly  midway  between  Clearfield  and  Lock 
Haven;  that  slackwater  here  would  enable  them  to  avoid  all  danger  of 
loss  of  rafts  and  possibly  of  life,  and  enable  all  rafts  to  make  a  gooil, 
safe  harbor;  that  now  all  rafts  clown  the  river  as  far  as  the  foot  of  But- 
termilk Falls  require  double  crews,  on  account  of  the  dangerous  nariga- 
tion  of  this  locality,  and  thereafter  only  a  single  crew. 

To  gi*'e  an  idea  of  what  the  rafting  interest  is  in  this  section  of  the 
country,  it  is  said  that  as  many  as  3,000  rafts  have  come  down  here 
in  one  year;  they  are  generally  from  28  to  29  feet  wide,  average  about 
240  feet  in  length,  and  average  Jibout  7,000  cubic  feet  of  lumber  each. 
This  lumber  is  said  to  be  worth  about  20  to  25  cents  ]>er  cubic  foot: 
this  would  make  the  value  of  the  rafts  for  one  good  season  to  be  worth  in 
money  between  $4,000,000  and  $5,000,000.  This  does  not  take  into  ac- 
count the  logs  not  rafted  down  the  river,  which  is  said  to  aggregate  an 
amount  not  very  much  less  than  of  the  rafts  themselves. 

The  rafting  generally  conimences  in  the  spring  with  the  first  freshet, 
and  lasts  perhaps  five  or  six  weeks ;  in  May  another  rise  generally  occurs, 
which  gives  several  additional  weeks  of  a  rafting  stage.  In  an  excep- 
tionally good  season  rafts  can  be  floated  from  early  in  April  to  Septem- 
ber 1.  "  It  is  believed  that  a  dam,  chute,  and  gates,  such  as  the  rafting 
interests  want,  can  be  erected  in  the  river  for  about  $25,000,  but  it  is 
not  at  all  certain  that  one  dam  will  be  sufficient.  It  is  probable  that  if 
only  one  dam  be  built  near  the  upper  bend  below  Salt  Lick,  it  will  still 
leave  the  stream  in  bad  shape  below  this  dam,  and  as  soon  as  one  is 
constructed  the  raftsmen  will  want  another  below  the  Buttermilk  Falls, 
which  will  cost  equally  as  much.  They  want  stone  dams  about  8  feet 
high.  Stone  in  abundance  (sandstone)  can  be  had  for  the  digging 
within  a  few  hundred  yards  of  each  site. 

If  the  dams  should  ever  be  built  they  would  entail  an  annual  exi)ense 
for  gate-keepers  and  maintenance,  and  in  order  to  make  anything  hke 
a  close  estimate  of  cost  of  this  slack-water  navigation  for  rafts  a  sur- 
vey would  be  necessary,  at  an  estimated  cost  of  $500. 

If  the  improvement  were  made  as  desired  by  the  parties  interestedly 
it  would  be  entirely  a  matter  of  local  interest;  it  would  save  thousands 
of  dollars  annually  to  the  parties  owning  rafts,  and  to  them  as  individ- 
uals the  river  is  worthy  of  improvement;  but  as  the  river  is  not  a  navi- 
gable river  in  the  ordinary  acceptation  of  the  term,  and  as  the  improve- 
ment, in  my  judgment,  is  not  a  public  necessity,  I  cannot  recommend  any 
expenditure  of  funds  for  the  improvement  of  the  West  Branch  of  the 
Susciuehanna  River  between  Salt  Lick  and  Buttermilk  Falls,  Pennsyl- 
vania. 

Very  respectfully,  your  obedient  servant, 

W.  H.  Hbuee, 

Brig.  Gen.  John  Newton,  Major  of  Engineers* 

Chief  of  Engineers,  U,  8.  A. 
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IMPROVEMENT  OF  HARBORS  AND  RIVERS  IN  THE  STATES  OF  DELAWARE 
AND  MARYLAND— IMPROVEMENT  OF  MAURICE  RIVER,  NEW  JERSEY. 


REPORT  OF  MR,  WILLIAM  F.  SMITH,  UNITED  STATE^ AGENT,  IN  CHARGE, 
FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1885,  WITH  OTHER  DOCU- 
MENTS RELATING  TO  THE  WORKS. 

IMPRbVBMBNTS. 


1.  Maurice  River,  New  Jersey. 

2.  Wilmington  Harbor,  Delaware. 
Ice  harbor  at  New  Castle,  Delaware. 
Duck  Creek,  Delaware. 
Saint  Jones  River,  Delaware. 
Misfiillion  Creek,  Delaware. 
Broadkiln  River,  Delaware. 
Bro»d    Creek,    Delaware,    from    its 

m  outh  to  Laurel. 
9.  Indian  River,  Delaware. 

10.  Susquehanna  River  above  and  below^ 

Havre  de  Grace,  Maryland. 

11.  Elk  River,  Maryland. 

12.  Ch  ester  Ri  ver  at  Kent  Island  Narrows, 

Maryland. 


3. 

4. 
5. 
6. 

7. 
8. 


21. 


22. 


13.  Chester  River  from  Sprye^s  iLanding 

to  Crunipton,  Maryland, 

14.  Corsica  Creek,  Maryland. 

15.  Harbor  at  Annapolis,  Maryland.     .^  ^ 

16.  Choptank  River,  Maryland. 

17.  Harbor  of  Cam1)ridge,  Maryland. 

18.  Wicomico  River,  Maryland. 

19.  Upper  Tnoroughfare,  between  DeiPa 

Island  and  the  mainland,  Maryland. 

20.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  StJBVEYS. 


Harbor  at  Easton  Point,  Maryland,  ' 
commencing  at  a  point  on  Third  ; 
Haven  River  where  the  Government 
work  on  the  channel  of  said  river 
was  recently  suspended.  , 

Lewes  Creek  and  Rehoboth  Bay,  Del-  I 
aware,  Assateague,  and  Chinco-  ' 
teague  bays,  Maryland,  with  a  view  I 
to  form  continuous  inland  naviga-  j 
tion  from  Chiucoteague  Bay,  in  Vir- 
ginia, to  Delaware  Bay,  at  or  near  | 
Lewes,  Delaware.  i 


23.  Pocomoke  River  and  Sound,Maryland. 

24.  Skipton  Creek,  Maryland. 
35.  Tuckahoe  Creek,  Maryland. 

26.  Sassafras    River,    Maryland,    above 
Georgetown. 


United  States  Engineer  Office, 

Wilmington^  Bel.j  July  20,  1885. 
Sir  :  I  have  the  honor  to  submit  herewith  the  annual  report  of  the 
works  of  riUfer  and  harbor  improvement  and  the  surveys  in  my  charge 
for  the  fiscal  year  ending  June  30,  1885. 

These  works  were  in  charge  of  Li^t.  Col.  William  P.  Craighill,  Corps 
of  Engineers,  and  Maj.  tV.  H.  Heuer,  Corps  of  Engineers,  until  July 
31,  18^,  and  August  5,  1884,  respectively. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent 
The  Chief  op  ENaiNEEBS,  U.  8.  A. 
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H   I. 
IMPROVEMENT  OF  MAURICE  RIVER,  NEW  JERSEY. 

The  river  and  harbor  act  of  July  6,  1884,  made  additional  appropria- 
tions for  thi8  improvement,  making  the  total  amount  available  $20,000. 
A  project  was  submitted  and  approved  to  dredge  a  channel  100  feet 
wide  and  4  feet  deei)  at  mean  low  water,  commencing  214  miles  below 
the  bridge  at  Miliville  to  a  point  called  Pea  Lauding;  also  actit  of  the 
same  width  and  depth  through  a  point  of  land  at  Silver  Bun,  the  right 
of  way  for  this  cut  being  conveyed  to  the  United  States  free  of  cost. 
From  Pea  Landing  to  the  bridge  the  channel  will  be  4  feet  deep  and 
50  feet  wide,  and  frqm  the  bridge  for  400  feet  the  width  of  100  feet  will 
again  be  resumed,  and  above  that  point  for  a  distance  of  500  feet  the 
width  will  be  reduced  to  50  feet. 

On  the  basis  of  this  project  the  work  was  advertised  and  proposals 
opened  on  April  13,  1885,  and  contract  awarded  the  American  Dredg- 
ing Company  of  Philadelphia,  Pa.  Dredging  was  commenced  on  the  25th 
of  June,  1885,  and  is  progressing  satisfactorily. 

This  work  is  in  the  coUectiou  district  of  BricigetoD,  N.  J.,  which  is  also  the  nearest 
port  of  entry.  The  amount  of  revenue  coUected  at  this  port  during  the  past  6acal  ye-ar 
is  $1,906.62.  The  nearest  fort  and  light-house  are,  respectively,  Fort  Delaware  and 
Maurice  River  Light. 

Total  amount  appropriated  to  June  30,  1885 $20,000  00 

Total  amount  expended  to  June  30,  1885 1,004  80 

Money  statement 

July  1,  1884,  amount  availahle $3,000  (W 

Amount  appropriated  by  act  approved  Julj*  5,  1884 17, 000  00 

20,0j0  00 
July  1,  1885,  amount  expended  di^ring  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 1,004  80 

July  1,  1885,  amount  available 18,995  20 

r  Amount  (estimated)  required  for  completion  of  existing  project 92, 000  00 

'  Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30,1887    35, 000  00 
S  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
[     harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  dredging  in  Maurice  River,  New  Jersey,  received  and  opened  April 
13,  1885,  by  General  William  F.  Smithy  United  States  agent 


No. 

Names  and  addreaaea  of  biddera. 

Dale  of  com- 
mencement. 

Date  of  com- 
pletion. 

PHoe 

peroabic 

yard  in. 

place. 

Pric* 

percnhic 

yard  in 

aoowi. 

American  Dredging  Company,  Philadelphia,  Pa. 
Frank  Pidgeon,  New  York,  N.  Y •. . . 

Jane  1, 1885 
Ang.  15,1885 
June  20,1885 

May  15. 1886 
May  20, 1885 

Oct    1,1885 
Jane  30. 1886 
Nov.  20, 1885 

Dec.' 31^1885' 
Jane  80,1886 

15 
*15 
281 

22" 

15 

Omtt. 

{   s 

Jamea  Caler  &  Son,  Norfolk,  Va  '. 

John  Satterlee,  Enelewood,  N.  J.t 

Frank  C.  Soraera  PhiladelDhia.  Pa 

:«•* 

George  E.  Wiwd,  Corritnck  Conrt-Houae.N.  C. 

11.5 

*  Additional. 

t  Commence  work  within  thirty  daya  after  execntion  of  contract,  and  remove  800  to  1,200  enbicyanu 
per  day  until  contract  ia  completed. 
J  Fifteen  cenw,  meaaared  in  buoketa. 


Digitized  By 


Google 


APPENDIX  H REPORT  OF  MR.  W.  F.  SMITH.       869 

COMMBRCIAL  STATISTICS. 

CUSTOM-HOUSE,  BRIDOETON)  N.  J., 

CoUedw^B  Office,  July  6,  1885. 
Sir  :  In  answer  to  your  letter  bearing  date  Jane  19,  1885,  I  have  to  report  that  the 
amount  of  collections  in  this  customs  district  for  the  year  ending  Jnne  30,  1885,  is : 

Hospital  money $1,772  22 

Steamboat-inspection  fees 134  40 

Total  amount 1,906  62 

Respectfully, 

J.  H.  Elmer, 
Collector  of  Customi. 
General  Wm.  F.  Smith. 


AMOUNT  OF  BfBRCHANDISE  RECEIVED  AT  OR  NEAR  MILLYILLE,  NEW  JERSEY. 

Lumber feet..  4,139,000 

Sand tons..  2,000 

Coal do...  7,600 

Hay do...  1,200 

Grain ....bushels..  44,000 

Cord-wood cords. .  300 

Oyster-shells bushels..  120,000 

Pig-iron tons..  7,500 

AMOUNT  OP  MERCHANDISE  SHIPPED  FROM  OR  NEAR  MILLVILLE,   NEW  JERSEY. 

Cord-wood cords..  2,000 

Bricks number..  1,000,000 

Hoops do..       400,000 

Sand tons..  2,500 

Charcoal bushels..         30,000 

Gravel tons..        15,000 

A  number  of  small  towns  on  the  lower  part  of  the  river  do  quite  a  considerable  busi- 
ness by  water. 

Port  Elizabeth, — Receives  500  tons  coal,  500  tons  sand,  200  tons  soda  ash,  500,000  feet 
lumber,  and  ships  3,000  cords  of  wood. 

5r»ci-*5orott^*.— Receives  120  tons  coal  and  ships  4,000  cords  of  wood. 

MauHcetmon. — Receives  800  tons  coal,  15,000  bushels  oyster-shells,  125,000  feet  lum- 
ber, 500  tons  of  coaf  and  fertilizers,  and  ships  600,000  watermelons,  3,000  barrels  sweet- 
potatoes,  and  500  cords  of  wood. 

Dorchester. — Receives  50,000  feet  lumber  and  100  tons  of  coal,  and  ships  500  cords 
of  wood. 

Leeshurff. — Receives  500  tons  coal,  300,000  feet  lumber,  and  ships  2,000  cords  of  wood. 

Mattes  Landing. -^Shiips  3,000  tons  salt  hay. 

Port  iVarm. — Receives  9,000,000  bushels  oysters  and  500,000  feet  lumber  ;  ships  salt, 
hay,  sweet- potatoes,  and  watermelons  in  considerable  quantities. 

The  above  statistics  show  the  actual  receipts  and  shipments  of  the  year  1885  as  near 
as  could  be  ascertained  by  careful  inqury.  In  almost  all  of  the  cases  information  has 
been  obtained  from  the  books  of  shippers  and  of  the  importers. 


H2. 

IMPROVEMENT  OF  WILMINGTON  HARBOR,  DELAWARE. 

The  estimate  for  the  completion  of  this  improvement  under  an  exist- 
ing approved  project  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1884,  page  826,  required  a  total  of  $166,384,  of  which  $75,000  could  be 
profitably  expended  during  the  year.  With  the  amount  available  then 
on  hand  of  $26,907.48,  an  amended  project  was  submitted  and  approved. 
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which  eoibraced  the  raising  of  the  jetty  by  crib-work  4  feet  in  height 
for  a  distance  of  900  feet  from  the  beacon"  pier,  and  continuing  from 
that  point  to  the  shore  with  a  line  of  sheet-piling  of  the  height  of  the 
crib ;  also  dredging  out  the  bar  at  the  mouth  uniting  the  15-foot  carves 
in  the  Christiana  and  Delaware  rivers.  The  latter  work  was  done  un- 
der contract,  after  due  advertisement,  by  the  National  Dredging  Com- 
pany, and  completed  January  9,  1885,  by  removing  9,571  cubic  yards  of 
material  from  a  cut  160  feet  wi<le  on  the  Delaware 'Eiver  and  130  feet 
wide  on  the  Christiana  River.  Becent  soundings  show  no  diminution  in 
the  depth.  A  contract  was  made  for  the  raising  of  the  jetty  with  Ira 
Lunt,  after  due  advertisement,  and  the  work  was  finished  on  the  16th 
of  June,  1885.  In  addition  to  this,  repairs  were  made  on  the  jetty,  ren- 
dered necessary  by  damage  from  ice  after  the  contract  had  been  exe- 
cuted. Plans  were  also  submitted  and  approved  for  an  extension  of  the 
jetty  by  crib-work  for  a  distance  of  322  feet  from  the  present  beswjon 
pier,  with  a  view  to  lessening  the  angle  of  incidence  where  the  Chris- 
tiana River  joins  the  Delaware  River.  This  work  was  not  begun  by 
reason  of  want  of  money.  A  survey  is  being  made  from  the  mouth  of 
the  Christiana  River  to  a  point  near  LobdelPs  Wharf,  under  the  ap- 
proval of  the  Chief  of  Engineers;  and  under  the  same  authority  the 
wharves  opposite  the  light-house  and  a  crib-pier  near  Lodbdell's  Wharf 
are  to  be  removed,  both  being  obstructions  to  the  tidal  currents. 

Wilraingtou  is  a  port  of  entry  and  in  the  collection  district  of  Delaware.  The  rev- 
enue collected  during  the  fiscal  year  amonnted  to  $^21, 147.95.  The  nearest  fort  and 
light-house  are,  respectively,  Fort  Delaware  and  Christiana  Light. 

Total  anionut  of  appropriation  to  June  30,  1885 $208,  OOt)  (W 

Total  amount  of  expenditures  te  June  30,  1885 VJO,  956  77 

Money  statement. 

July  1, 1884,  amount  available $1,907  4?* 

Amount  appropriated  by  act  approved  July  5, 1884 25, 000  00 

26,9(*7  AS 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 9,864  35 

July  1,1885,  amount  available 17,043  '23 

{Amount  (estimated)  required  for  completion  of  existing  project 166, 3:^  W 
Amounttbatcan  be  profitably  expended  in  fiscal  year  ending  June  30,1887    75,000  \]0 
Submitted  in  compliance  with  requirements  or  section  2  of  river  and 
harbor  acts  of  le66  and  1867. 


Abstract  of  proposals  received  for  building  (idditional  height  to  jetty  for  improving  harbor  ai 
Wilmington^  Del.,  and  opened  December  10,  1884,  by  General  William  F,  Smith,  Cnittd 
States  agent. 


No. 


Names  and  addroMes  of  bidders. 


Nevellng  &  Co.,  Philadelphia,  Pa 

Heuhcefior  &  Vanghau,  wilmiDgton,  D^.. 

Davis,  Irvin  &  Sanville,  Philadelphia,  Pa  . 

Thomas  G.  Locke,  Wilmington,  Del 

Warron  Roo»«velt,  New  York,  N.  Y 

Ira  Lunt,  New  Castle.  Del 

J.  Frank  Woodrow,  Havre  de  Grace,  Md.. 


Date  of  commence^ 
ment. 


On  or  before  Karoh  I, 
1884. 


Soon  as  practicable. . 


Date  of  com- 
pletion. 


June  15.  1885.. 


Jane  30, 1885. . 


Priee. 


15. 874  « 

i.925S« 
«»«S5SC 
ll,7Mi* 

&8»» 
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Ab»traot  of  propoiaU  received  for  dredging  at  Wilmington  Harhor,  Delaware^  and  opened 
November  VCl^  1884,  hg  General  William  F,  Smithj  United  States  agent. 


Ko. 


NamM  and  addreues  of  bidders. 


Date  of  com- 
menoement. 


Date  of  com- 
pletion. 


Horria  &  Cnmings,  Now  York.  N.  T Not  stated. . 

National  Drediring  Company,  Wilmington,  Del  .J do 

American  Dredging  Compamr,  Philadelphia,  Pa. ,  At  once 


Price 

per  cubic 

yard  in 

scows. 


I 


Price 

per  cubic 

yard  in 

place. 


OrnitM. 
Not  stated.. I  18' 

...do I  161 

Two  weeks  .1  17 


Cents, 


20 
22 


COMMERCIAL  STATISTICS. 

CusTOM-HousK,  Wilmington,  Del., 

Collector's  Office,  July  6,  1885. 
Sir  :  Id  respouse  to  your  request  of  the  25th  ultimo  I  have  to  iuforoi  you  that  the 
total  collections  iu  this  district  during  the  fiscal  vear  ending  June  30,  1885,  amount 
to  $21,147.95. 

The  number  of  vessels  permanently  documented  in  the  district  are  as  stated  below, 
viz: 


Description. 


Number. 


Bail  vessels 

Steam  vessels 

Total  vessels. 


158 
26 


Gross  ton-      Net  ton- 


nago. 


nage. 


13, 054. 46 
3,284.42 


184       18,030.78         16,338.88 


13.740.35  ; 
4,200.43  I 


Very  respectfully, 
General  Wm.  F.  Smith. 


Henry  F.  Pickels, 

Collector. 


Statement  shovfing  the  maritime  business  of  the  port  of  Wilmington,  Del,^  for  the  fiscal  year 

ending  June  30,  1«85. 


Cargoes. 


Brick. 
Coal 


Cement 

Fertilizers  and  fertilizing  material. 

Flour 

Grain 

Ice. 


Iron 

Iron  ore    

Leather  (morocco) . 
Lime. 


Lumber.  20,000,000  feet ... . 

Machinery. 

Miscellaneous  freight 

Paper  and  paper  material. 

Plaster       

Bails  (sti^l) 

Sand. 


Tonnage.        Valae, 


500  I 
160,000  I 
8,100 

30.191  . 

12,000  I 

10,000 
9.000 

30.000 
2,000 
1,600 
5.000 

50.000 


Saltpeter,  potash,  and  soda  . 

Wood 

24  vessels  built 

98  vessels  repaired 


100.000 

2,000 

450 

8O0 

80,000 

2,000 

25.000 

9.000 

25,500 


12.500 
725.000 

78,700 
670.000 
960.000 
380,000 

40,000 
120,000 

16.000 
3,250.000 

25.000 

500,000 

400,000 

4, 000,  000 

250.000 

52.000 

14,400 

25.000 

240.000 

112.500 

1.  200, 000 

120,000 


512, 641   13, 181  100 


Two  freight  lines,  employing  a  large  numb*»r  of  propellers,  tugs,  schooners,  and 
barges,  ply  between  this  port  and  Philadelphia  and  New  York.    During  the  season 
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three  steam  passenger  boats  make  several  trips  daily  to  Philadelphia,  and  a  steamboat 
makes  live  trips  daily  across  the  Delaware  to  PeoDSffrove,  N.  J.  There  is  an  exten- 
sive  carrying  trade  in  fish,  oysters,  fruit,  and  vegetaoles  by  small  craft,  the  value  of 
which  cannot  be  estimated.  The  gentlemen  from  whom 'these  statistics  Trere  ob- 
tained state  that  they  wonld  ship  more  extensively  by  water  if  the  Christiana  River 
and  the  Brandywine  Creek  were  improved. 


H3. 

ICE-HARBOR  AT  NEW  CATTLE,  DELAWARE. 

The  appropriation  of  $2,000  was  expended  in  dredging  in  the  harbor^ 
whereby  an  amount  of  10,039  cubic  yards  of  material  was  removed,  in- 
creasing about  one-fifth  the  area  of  the  harbor  for  the  use  of  vessels 
driven  to  seek  shelter  from  running  ice.  The  work  was  done  in  open 
market,  after  proper  authority  being  first  obtained.  Some  of  the  piers 
forming  the  harbor  are  (diamond  shaped)  of  wooden  cribs  filled  to  low- 
water  mark  with  stone  and  capped  with  about  6  feet  of  dressed  stone.  In 
one  of  these  piers  the  timbers  of  the  crib  at  one  of  the  angles  have  sep- 
arated from  1  to  2  feet,  and  the  crib  is,  therefore,  in  danger  of  falling  to 
pieces  at  any  time. 

Its  destruction  would  make  the  harbor  valueless.  It  is  impossible  to 
repair  it,  and  it  will  require  rebuilding.  Another  pier  needs  slight  re- 
pairs. 

The  harbor  at  New  Castle  is  of  great  importance  to  the  general  com- 
merce on  the  Delaware  River,  and  its  benefit  to  the  city  itself  only  in- 
direct. It  will  be  seen  from  the  statistics  that  over  1,000  vessels 
sought  refuge  there  during  the  season  of  running  ice  in  the  past  winter. 
None  of  them  belong  to  the  city  of  New  Castle,  and  it  thus  becomes  of 
interest  to  several  States. 

Tbe  ice-harbor  of  New  Castle  is  in  the  coUection  district  of  Delaware,  Wilmington 
being  its  nearest  port  of  entry,  at  which  the  rev<nue  collected  dnring  the  past  fiscal  year 
amounted  to  $21,147.95.  The  nearest  fort  is  Fort  Delaware,  and  the  nearest  lights 
the  Bulkhead  Shoals  range  lights. 

Total  amount  appropriated  to  June  30, 1885 §132,000  00 

Total  amount  expended  to  June  30,  1885 132,000  00 

Money  statement 

Amount  appropriated  by  act  approved  July  5,  1884 $2, 000  00 

Jnlv  1,  1885,  amount  expended  during  fiscal  y«ar,  esclnsive  of  outstanding 
liabilities  July  1,  1884 2,000  00 

r  Amount  (estimated)  required  for  completion  of  existing  project 20, 600  00 

!  Amonu  t  that  can  1  »e  profitably  expended  i  n  fiscal  year  ending  June  30, 1887    20, 600  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
[     harbor  acts  of  l':i66and  1867. 


COMMERCIAL  STATISTICS. 


CU8TOM-H0U8E,  New  Ca8Ti«k,  Del., 

Collector's  Office,  June  29,  1865. 
Sir:  In  reply  to  your  inquiry  27th  instant,  would  say  that  from  November  20, 18W, 
to  March  20,  IH80,  over  one  thousand  vessels  sought  protection  from  ice  at  and  in  tbe 
New  Castle  Harbor. 
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The  ship  men  ts  from  this  pbrt  within  the  same  period  amounted  to  more  than 
$300,000,  while  the  receipts  from  near  points  amounted  to  about  $10,000. 

This  being  not  a  port  of  entry,  cannot  classify  the  commercial  transactions  as  ex- 
port and  import. 

Very  respectfully, 

Jno.  W.  Coffman, 

Deputy  Collector, 
General  W.  F.  Smith. 


SPECIAL  REPORT. 

UTaTED  States  Engineer  Office, 

Wilmingtonj  DeLj  November  10, 1884. 

General:  1  have  the  honor  to  forwani  herewitli  a  report  of  Mr. 
William  Proctor  Smith  on  the  condition  of  the  piers  at  the  ice-harbor 
of  New  Castle,  Del. 

The  harbor  is  so  important  daring  the  winter,  as  affording  a  shelter 
from  running  ice  in  the  Delaware,  as  to  make  it  necessary  that  it  shoald 
be  kept  in  good  condition. 

The  condition  of  pier  H  is  such  that  it  is  most  insecure,  and  there 
seems  to  be  no  remedy  but  in  the  entire  rebuilding  of  it.  Pier  K  is  not 
in  immediate  danger,  but  should  be  repaired  at  an  early  date. 

The  other  piers  examined  were  found  in  good  condition,  but  as  a  wise 
precaution  a  good  rubble  riprapping  should  be  placed  around  all,  in- 
cluding L,  M,  and  K.  In  addition  to  this  the  dredging  should  be  car- 
ried down  to  a  depth  of  15  feet  and  extended  up  between  the  piers  B 
and  H.    This  would  involve  the  removal  of  about  10,000  yards  of  mud. 

Estimated  coetofrepairofplersH  and  K $12,216  20 

Riprapping  five  piers,  180  cords  stone,  at  |1.50 270  00 

10,000  cubic  yards  of  material  removed,  at20cent8 , 2,000  00 

Engineering  and  contingencies 1, 513  80 

Total 16,000  00 

It  is  most  important  for  the  efficiency  of  the  harbor  that  during  the 
season  when  it  is  needed  there  should  be  a  harbor-master  there  to  place 
vessels  in  position.  As  it  is  now,  at  times  a  few  vessels  take  up  the 
entire  harbor,  when  it  would,  if  they  were  compelled  to  take  position, 
hold  three  or  four  times  the  number.  The  attention  of  the  Government 
has  been  frequently  called  to  this,  but  I  cannot  refrain  from  repeating 
the  recommendation. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent, 

The  Chief  of  Engineers,  U.  S.  A. 
(Through  Lieut.  Col.  William  P.  Craighill,  Corps  of  Engineers.) 

[First  indonemeni.] 

United  States  Engineer  Office, 

Baltimore^  Md.^  November  14, 1884. 
Approved  and  respectfully  forwarded  to  the  Chief  of  Engineers, 
U.  S.  A. 

Wm.  p.  CraighiIl, 

Lieut  Col.  of  Engineers, 
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report  of  mr.  wiuxaji  proctor  smith,  absistant  bnoineer. 

Unitkd  States  Engineer  Office, 

WilmingUm,  Del.,  November  6,  1884. 

General:  I  have  the  honor  to  report  that  with  the  services  of  a  mariDe  diver  the 
foundatioDS,  which  are  all  wooden  cribs  filled  with  stone,  of  iive  oater  piers,  forming 
the  ice-harbor  at  New  Castle,  Del.,  were  examined  on  the  5th  instant,  with  the  follow- 
ing results: 

At  Pier  H,  built  in  18:)7,  forty-eight  years  agCK  it  was  noticed  that  the  stone- work 
was  becoming  insecure  and  showed  evidences  or  settling,  the  cause  of  which  was  as- 
certained to  be  that  the  timbers  of  the  crib-work  at  the  comers  of  the  south  face 
were  separating,  having  spread  as  much  as  I  foot  at  the  upper  and  2  feet  at  the 
lower  corner.  The  riprap  from  this  and  small  portions  of  the  adjoining  faces  hare 
disappearad.  As  this  foundation  is  regarded  as  entirely  insecure,  it  is  recommended 
that  the  stone  be  removed  to  the  shore,  the  crib  be  removed  entirely  and  a  new  one  be 
substituted  therefor,  and  the  pier  be  rebuilt  with  the  stone  composing  the  present  one, 
at  an  approximate  cost  of  |12,000,  or  about  one-half  the  cost  of  a  new  pier  and  crib. 

Pier  K,  built  in  1874,  was  run  into  by  a  brig  in  tow  of  one  of  the  ice-boats,  reported 
May  30,  1881,  which  damaged  the  stone-work,  as  follows:   The  broken  space  lies  in 
about  the  middle  of  the  south  face,  extending  from  the  lower  course  of  facing  to  the 
fourth   course  from  the   bottom,  six  surface  stones  being  more  or  less  displaced. 
The  fifth  stone  in  the  lower  coarse,  counting  from  the  southwest  point  of  pier,  is 
forced  in  9  inches;  its  dimensions  are,  length,  4  feet  10  inches;  depth,  2  feet;  width 
at  face,  2  feet  2  inches;  in  the  middle,  1  foot  11  inches.     The  fourth  stone  in  the  bot- 
tom course  is  forced  in  at  its  eastern  end  2  inches.    The  fifth  stone  in  the  second  cimrse 
is  forced  in  7  inches  at  the  western  and  8  inches  at  the  eastern  end;  its  dimensions 
are,  depth,  2  feet;  width,  2  feet  5  inches;  length  exterior  face,  5  feet  4  inches;  inte- 
rior face,  5  feet  7  inches.     The  fifth  stone  in  the  third  course  is  forced  in  2  inches  at 
the  eastern  end  and  5  inches  at  the  western  end ;  its  dimensions  ai*e  the  same  as  the 
fifth  stone  in  the  lower  course.     The  fourth  stone  in  the  third  course  is  forced  in  4 
inches  at  the  eastern  end.     The  fifth  stone  in  the  fourth  course  is  forced  in  6  inches 
at  the  eastern  and  2  inches  at  the  western  end.     Immediately  under  the  masonry  thas 
damaged  it  was  found  that  the  crib-work  was  cut  through  to  a  depth  of  5  feet  firoin 
the  bottom  of  the  lower  course  of  stone.     The  soundings  at  the  damaged  face  give  '26 
feet  at*meau  low  water.    To  repair  the  break  in  the  masonry  it  is  recommended  that 
the  third,  fourth,  and  fifth  stones  of  the  top  course,  together  with  the  stones  imme- 
diately behind  them,  and  the  fourth  and  fifth  stones  of  the  second,  third,  and  fourth 
courses  be  removed  temporarily,  when  the  damaged  stones  can  be  replaced  and  the 
displac4^d  ones  pried  into  position.     Estimated  co!it  of  this,  $200.     The  damage  to  the 
crib  can  be  repaired  by  boUiug  pieces  of  white-oak  timber,  6  inches  thick  aucl  10  feet 
long,  lengthwise  of  the  horizontal  logs  of  the  crib,  or  by  removing  the  part  of  the  top 
log  of  th.-»  crib,  now  cut  through,  and  bolting  thereto  and  the  logs  beneath,  vprti- 
cally,  pieces  of  white  cak  of  the  same  thickness  and  6  feet  in  length,  either  of  which 
will  cost  about  the  same — about  $200 — which,  with  superiu  ten  deuce  and  expenses, 
will  make  the  entire  repair  to  the  pier  cost  $bOO,  . 

A  third  plan,  which  is  regarded  as  the  best,  and  which  will  cost  about  the  same  as 
the  others,  is  to  take  oat  the  stone  from  the  crib  back  of  the  fractured  logs,  remove 
the  broken  parts  of  the  timbers  by  sawing  off  the  ends,  thus  leaving  a  space,  into  which 
insert  upright  timbers  and  bolt  them  down.  Then  on  the  inside  of  the  crib  bolt  longi- 
tudinal pieces  to  the  vertical  pieces  spoken  of,  as  well  as  to  the  horizontal  logs  of  the 
cribbing. 

Pier  L,  built  in  1875,  and  Pier  M,  built  in  1879,  were  found  to  be*  in  excellent  con- 
dition. 

With  regard  to  Pier  N,  built  in  1882,  General  Godfrey  Weitzel,  in  his  report  to 
the  Chief  of  Engineers,  United  States  Army,  for  the  fiscal  year  ending  June  :J0,  IS'ii, 
says  Ronndings  taken  June  27  about  Pier  N  determine  the  fact  that  the  flood  tide 
is  deepening  the  water  about  the  lower  end,  and  it  is  proposed  to  prevent  farther 
action  on  the  bottom  by  deposi  ting  thereon  riprap  rabble,  at  an  approximate  cost  of  |2U0. 

The  examination  on  the  5th  instant  developed  a  hole  from  18  inches  to  2  feet  deep 
and  2  feet  long  under  the  bottom  log  of  the  crib,  about  the  middle  of  the  northwest 
face,  which  may  have  been  there  when  the  crib  was  finished.  No  riprap  was  found 
on  this  and  but  little  on  the  southeast  face,  but  this  does  not  indicate  that  damage 
was  going  on,  for  there  are  no  evidences  that  the  sides  of  the  crib  were  ever  thoroughly 
riprapped,  as  its  absence  is  noticed  from  the  inner,  where  the  tide  has  little  effect, 
as  well  as  from  the  out«r  face,  where  it  has  much  more.  From  the  soundings  taken 
under  your  direction  in  September,  as  well  as  others  taken  in  the  same  month  in  year 
presence,  and»also  from  the  examination  made  yesterday,  it  is  thought  there  is  no  ac- 
tion of  the  tides  going  on  now  to  the  detriment  of  the  foundation  ofthis  pier. 

Respectfully  submitted. 

Wm.  Proctor  Smith, 

General  Wm.  F.  Smith,  JssUtunt  Enffineer. 

United  States  Agent 
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ESTIMATE  OF  COST  OF  TAKING  DOWN  AND  REBUILDING  PIER  AT  NEW  CASTLE  HARBOR, 
DELAWARE,  USING  THE  PRESENT  STONE  WHERE  POSSIBLE,  AND  FURNISHING  AN  EN- 
TIRE NEW  CRIB. 

Taking  down  old  pier,  piling  the  stone  carefully $1, 200  00 

Removing  old  crib,  saving  all  stoue  filling  possible,  dredging  and  prepar- 
ing bottom  for  new  crib 1,000  00 

Total 2,200  00 

Material  required  for  new  crib,  21  feet  high : 

Face  timbers,  hemlock  or  pine,  9  by  12,  45,000  feet,  B.  M.,  at  10  cents 450  00 

Longitudinal  ties,  hemlock  or  pine,  8  by  12,  51,000  feet,  B.  M.,  at  10  cents.  510  00 

Cross-ties,  hemlock  or  pine,  8  by  8,  40,000  feet,  B.  M. ,  at  10  cents 400  00 

Chock-pieces,  hemlock  or  pine,  4  by  8,  5,000  feet,  B.  M.,  at  10  cents 50  00 

Lower  platform,  hemlock  or  pine,  8  thick,  22,500  feet.  B.  M.,  at  10  cents..  225  00 

Upper  platform,  hemlock  or  pine,  10  thick,  27,000  feet,  B.  M.,  at  10  cents.  270  00 

Sheathing,  white-oak,  3  thick,  ,3,000  feet,  B.  M.,  at  20  cents t50  00 

1,965  00 

Bolts,  1  inch  sqnare,  22  inches  long,  7,500  pounds,  at  2^  cents 187  50 

Bolts,  I  inch  squaiv,  20  inches  long,  120  pounds,  at  2^  cents 3  00 

Bolts,  f  inches  square,  22  inches  long,  6,700  poundH,  at  2^  cents 167  50 

BoltB,  f  inches  square,  20  inches  long,  800  pounds,  at  2^  cents. 20  00 

Bolts,  f  inches  square,  14  inches  long,  570  pounds,  at  *^  cents 14  25 

Spikes,  i  inch  sqnare,  8  inches  long,  550  pounds,  at  3  cents 16  50 

Bolts,  ^  inch  round,  7  inches  long,  countersunk  heads,  75  pounds,  at  3  cents  2  25 

Boiler-iron  for  corners,  2^  by  8  feet  by  |  inch,  1,814  pounds,  at  2|  cents....  45  35 

456  35 


Building  new  crib  and  putting  in  place 2, 500  00 

'  The  amount  of  stone  filling  required  for  the  new  crib  is  1,500  cubic  yards.  This  is 
not  estimated  for,  as  the  amount  of  filling  that  can  be  saved  from  the  present  crib, 
together  with  the  concrete  and  broken  backing  taken  out  in  removing  the  pier,  will 
probably  fumitth  all  the  filling  required. 

Rebuilding  pier  on  new  crib : 

Putting  in  place  face  stones,  281  cubic  yards,  at  $4 $1, 124  00 

New  concrete  masonry,  140  cubic  yards,  at  $8 1, 120  00 

New  backing  stone,  7*00  cubic  yaids,  at  1^3  2, 100  00 

Repaving 150  00 

Iron  for  ladders  (2),  1,130  pounds;  iron  for  clamps,  1,225  pounds— 2,1^5 

pounds — at  3  cen  ts 70  65 

Lead  for  clamps,  755  pounds*  at  4  cents 30  20 

Total 4,594  85 

SUMMARY. 

Taking  down  pier,  dredging,  &c ^,  200  00 

Material  required  for  new  crib 2, 421  35 

Building  and  placing  new  crib 2,500  00 

Rebuilding  pier  on  new  crib 4,594  85 


11,716  20 

REPAIRS  TO  PIER  K,  NEW  CASTLE  HARBOR,  DELAWARE. 

New  stone  required,  face  stone  76  cubic  feet |30  00 

New  concrete  backing  150  cubic  feet 75  00 

Taking  down  damaged  masonry 40  00  , 

Relaying  (about  120  square  feet  face  work) 50  00 

Total 1^5  OO 
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Repairs  to  crib  below  water : 

Required  500  feet,  board  measare,  white  oak  6  inches  thick,  at  |25  per  M.  |12  50 

Spikes  (f  inch  square  .X  15  inches  long)  200  pounds,  at  3  cents 600 

Labor 75  00 

Total 93  50 

SUMMARY. 

Repairs  to  stone  work fI95  00 

Repairs  to  crib 93  00 

Superintendence  and  expenses 75  00 

As  the  crib  will  have  to  be  repaired  at  extreme  low  water,  which  occurs  bat 
seldom,  thus  adding  to  the  expense,  allowing  for  delay  in  waiting  for  ex- 
treme low  water  oh  crib  repair^ 136  50 

Total 500  50 


H  4. 
IMPROVEMENT  OF  DUCK  CREEK,  DELAWARE. 

Nothing  has  been  done  here  during  the  past  fiscal  year. 
From  page  830,  Annual  Eeport  of  Ohief  of  Engineers,  I  make  the 
following  extract: 

Considerable  difficulty  is  experienced  in  maintaining  the  proper  depth  of  water  Iq 
the  cuts  which  have  been  made,  owing  to  tidal  action,  which  can  only  be  prevented 
by  an  extended  system  of  deflective  dikes,  which  would  cost  more  than  the  extent  of 
commerce  to  be  benefited  woald  warrant. 

Duck  Creek  is  in  the  collection  district  of  Deleware.  Wilmington  is  the  nearest 
port  of  entily,  and  the  amount  of  revenue  collected  there  during  the  past  fiscal  year 
was  $21,147.95.  The  nearest  fort  is  Fort  Delaware,  and  Bombay  Hook  Light  is  the 
nearest  light -house. 

Total  appropriation  to  June  30,  1885 $10,000 

Total  expenditures  to  June  30, 1885 10,000 

Money  statement 

Amount  (estimated)  required  for  completion  of  existing  project.  J $13,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


1 


COMMERCIAL  STATISTICS. 


Office  of  Philadelphia  and  Smyrna  Transportation  Company, 

Smyrna^  DeL,  July  25,  1886. 
Dear  Sir  :  Your  letter  of  13th  instant  to  Hon.  Walter  Cummins,  asking  for  statis- 
tics covering  the  approximated  aggregate  of  business  done  in  Duck  Creek,  has  beeo 
handed  us  by  Mr.  Cummins.    We,  therefore,  submit  the  following  estimate : 

Coal tons..  5, 000  to  6,000 

Iron  and  steel do...  500  to  6w 

Salt  and  hay do...  500 

Fertilizers do...  12, 000  to  15.000 

Lumber feet..  1,000, 000  to  1,600,000 

Grain bushels..  200,000  to  300,000 

Lime do...  100,000 

Fruit— peaches,  &c baskets..  200, 000  to  300,000 

Peach  baskets number..  400, 000  to  500,000 

Live  stock head..  4, 000  to  6,000 

Agricultural  implements $50,000  to  $60,000 

Merchandise...: $600,000  to  $700,000 
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The  "draught,  number,  character,  &c.,  of  craft  which  sail  the  river''  are  as  follows: 
Say  three  to  five  schooners,  and  two  sloops  with  capacities  of  30  to  80  tons  with  5 
to  6i  feet  draught  water. 
Three  to  five  barges  with  capacities  of  100  to  250  tons,  3  to  6  feet  draught  water. 
One  iron  propeller  steamboat  200  tons  capacity,  and  drawing  6|  feet  water. 
Respectmlly  submitting  the  above,  we  are,  very  truly, 

Philadelphia  and  Smyrna  Transportation  Company. 
General  Wm.  F.  Smith, 

United  States  Agent. 


Hs. 

IMPROVEMENT  OF  SAINT  JONES  RIVER,  DELAWARE. 

A  project  for  deepening  and  straightening  the  channel,  including  a 
straight  cat  across  one  bend  from  the  head  of  navigation  at  Dover,  Del., 
to  the  bar  at  the  mouth  of  the  river,  was  approved,  and  a  contract  was 
entered  into  with  Mr.  Thomas  Draper,  of  Dover,  Del.,  on  the  24tn  of 
December,  1884. 

Before  this  was  done  two  companies  incorporated  to  improve  the  river 
under  State  laws  ceded  their  rights  to  the  United  States,  and  a  title  to 
the  laud  through  which  the  cut  was  made  was  also  made  to  the  United 
States  free  of  charge. 

The  work  was  commenced  late,  owing  to  delays  in  building  a  new 
dredge. 

Saint  Jones  River  is  in  the  collection  district  of  Delaware,  the  nearest  port  of  entry 
being  Wilmington,  Del.,  at  which  the  revenue  collected  during  the  past  fiscal  year 
amounted  to  $21,147.95.  Fgrt  Delaware  is  the  nearest  fort,  and  Mahou's  River  Light 
is  the  nearest  light-house. 

Total  amount  appropriated  to  June  30,  1885 115,000  00 

Total  amount  expended  to  June  30,  1885 837  b9 

Money  statement. 

July  1,  1884,  amount  available |4,  8Si  10 

Amount  appropriated  by  act  approved  July  5,  1884 10, 000  00 

14,882  10 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1, 1884 719  99 

July  1,  1885,  amount  available 14,162  11 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 000  00 
Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  lb67. 


Abstract  of  proposals  received  for  dredging  in  Saint  Jones  JRiver,  Delaware,  and  opened 
December  16,  1884,  by  General  Viiiliam  F.  Smith,  United  States  agent. 

Time  or  mi ^ 

Ko. '  Names  and  addreaaes  of  bidders 

I  


«ommpn/«.   !      Time  of      ,   Price  per  I 
m"n°  completion.  |  cubic  yard. 


Remarks. 


2     National  Dredidnfl;  Company,  I  Har.    1, 1885  :  June  30, 1885  t 

WilminjiCton,  Del.  i 

Frank  C.  Somers,  Philadelphia, !  Mar.  15, 1885    Sept.  30, 1885 

Pa.                                              ,  I 

Thomas  Draper,  Dover,  Del 1  At  once i 'J 

^  'i{''5:mT2;^y,?feTYo?i;!'/^}   ^^-    U885.  Junea0,1885l 

1 


Csnto. 


35 
35 
42 


In  scows,  when  possi- 
ble, in  place. 
In  place. 


27    I  In  place. 
15|     In  scovrs. 


American  Dredging  Company, 
PhiUde)phia,Par 


Feb.    1,1885    June  1,1885 


2U 
45 


40 


In  place. 
I  In   place    deposited, 
within  75  feet  of  edge 
of  cut, 
Rehandled    by    deck 

scows. 
\  In     dipper     measare- 
nient. 
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COMMERCIAJL  STATISTICS. 

Dover,  Del.,  July  16,  le?a5. 
Dear  Sir:  At  y  oar  request  I  herewith  transmit  to  you,  as  nearly  as  I  well  can,  a  ata> 
tisrical  account  of  the  business  and  shipping  interest  of  Saint  Jones  River  for  the  year 
ending  June  30,  1885. 

EXPORTS.  ^ 


Articles. 

QoAQtity. 

Valne. 

Oftk  lumber      

feet- 

800,000 

125,000 

175, 000 

10,000 

509 

$20,000 
100  000 

Wheat   

bashels. . 

Do 

RAilroadties 

do.... 

80.*  000 
4  000 

WnfMi. . .,.,,-  .,,,,. oordA  , 

3.000 

Canned  goods 

400  000 

Evaporated  goods - 

50.000 

Peaches  

baskets. 

566,060 
4,000 
20,000 

250  (KM 

Pears 

do.   .. 

4,000 
40.000 

Berries 

Total 

951,000 

IMPORTS. 


Fertilizers tons.. 

Lime bushels.. 

Lumber feet. . 

Coal tons.. 

Shingles 

Amount  of  general  meroandise  (about) 

Building  and  cnrbing  stone perch . . 


Total. 


4,000  I 

100,000  I 

8,800,000  I 

8.000  I 
800,000 


600  ' 


$100,000 

8.000 

950,000 

36.000 

40,U(« 

I,  000, 000 

3.000 


2. 137, 000 


In  addition  to  the  above,  there  are  many  minor  matters,  such  as  poultry,  eggs,  fish, 
and  oysters,  that  I  have  not  taken  in  the  accouut  that  would  very  greatly  advanoe 
the  above  amounts. 

There  are  trading  regularly  in  Saiut  Jones  River  seven  schooner-rigged  vessels,  ag- 
gregating about  500  tons  burden,  beside  many  transient  ones,  and  one  tug-boat;  and  I 
have  no  doubt  the  fleet  will  be  very  much  increased  when  our  improvements  are  com- 
pleted. 

Thomas  Draper. 

General  W.  F,  Smith. 


H  6. 


IMPROVEMENT  OF  MI8PILLION  CREEK,  DELAWARE. 

No  work  has  beeu  doue  on  the  improvement  of  this  creek  during  the 
past  fiscal  year.  The  improvemeut  was  begun  in  1879  under  a  project 
to  obtain  a  mean  low- water  channel  of  6  feet  in  depth  and  40  feet  in 
width  from  Milford,  Del.,  to  the  bar  at  the  mouth  of  the  creek,  which 
project  has  not  been  changed. 

This  work  is  in  the  collection  district  of  Delaware,  with  Wilmington  as  its  nearest 
port  of  entry,  at  whieh  the  revenue  collected  during  the  past  fiscal  year  was  $21,147.95. 
The  nearest  light-house  is  Mispillion  Light,  and  Fort  Delaware  is  the  nearest  fort. 

Total  amount  appropriated  to  June  30,  1884 $13,000 

Total  amount  expended  to  June  30, 1884 13,000 

Money  statement 

C  Amount  (estimated)  required  for  completion  of  exsiting  project $58,500  00 

?  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 
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COMMBRCIAL  STATISTICS. 

MilforD,  Del.,  July  A,  1885. 

Dear  Sir  :  From  different  sources  I  learn  that  the  freight  in  aggregate  carried  in 
and  ont  Mispilliou  Creek  and  back  is  from  $45,000  to  $50,000.  This  is  much  smaller 
than  formerly.  The  railroad  carries  largely  ;  and,  farther,  the  creek  needs  cleaning 
out.  Work  was  begun  some  years  ago,  but  the  appropriations  were  too  small  for  the 
work  contemplated. 

About  eight  or  t«n  vessels,  50  to  100  tons  average — I  am  told  80  tons ;  draught,  5 
feet  3  inches.  A  steamboat  has  lately  been  put  on  and  reports  a  very  profitable  busi- 
ness in  the  matter  of  freights.  The  present  is  unusually  dull,  no  vessels  being  built. 
Generally  four  or  five  on  the  stocks,  some  for  foreign  trade,  of  tonnage  800  to  1,000. 

I  would  advise  you  to  consult  Mr.  Ludlow,  of  Philadelphia,  who  was  formerly  in 
charge  of  this  department.  He  has  surveys  and  estimates  of  this  river.  We  think 
it  should  be  represented  to  the  authorities  as  a  river.  The  Mispillion  has  always  been 
regarded  as  of  great  importance  by  Philadelphia.  It  is  one  of  the  best  harbors  be- 
tween the  Breakwater  and  Philadelphia. 

•  •  «  •  «  •  • 

Yours,  truly,  . 

William  F.  Causey. 
General  W.  F.  Smith, 

United  States  Agent. 


H  7. 

IMPROVEMENT  OF  BROADKILN  RIVER,  DELAWARE. 

The  early  history  of  this  improvement  is  given  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1881,  beginning  at  page  780. 

With  the  approval  of  the  Chief  of  Engineers  examinations  were  be-' 
gun  about  the  20th  of  November,  1884,  and  continued  to  February  7, 
1885,  to  determine  at  what  point,  if  any,  on  the  southern  shore  of 
Delaware  Bay  the  effect  of  the  storms  and  waves  was  to  cut  into  the 
shore  in  place  of  adding  to  it.  Such  a  place  was  found  opposite  a  point 
on  Lewes  Creek,  about  1,600  feet  above  its  junction  with  the  Broadkiln 
River.  Should  this  action  be  lasting,  it  will  eventually  give  a  new 
mouth  to  the  Broadkiln  River  and  would  naturally  be  selected  as  a  point 
for  the  jetty  heretofore  recommended  for  deepening  the  channel  from 
the  Broadkiln  River  into  Delaware  Bay. 

Upon  the  representation  of  some  of  the  prominent  citizens  of  Milton, 
and  with  the  authority  of  the  Department,  an  examination  of  the  river 
from  Lewes  Creek  to  Milton  was  made  to  ascertain  the  present  con- 
dition of  the  channel  and  see  what  fillin^^-in  had  taken  place  since  the 
last  improvement  was  made  in  1874.  The  examination  showed  that  at 
all  the  places  dredged  in  1874  the  channel  is  still  in  good  condition, 
very  little  filling-in  having  taken  place.  A  project  was  then  submitted 
and  approved  to  dredge  to  give  the  channel  a  minimum  width  of  40 
feet  and  a  depth  of  6  feet  at  mean  low  water,  also  cutting  off  some  sharp 
bends  which  seriously  interfere  with  navigation.  This,  when  carried 
out,  will  allow  vessels  to  proceed  up  or  down  the  river  at  all  stages  of 
the  tide  and  save  much  loss  of  time  to  vessels  dropping  down  from 
Milton.    The  proposals  fdt  doing  the  work  will  be  opened  July  16, 1835. 

The  work  is  in  the  collection  district  of  Delaware^  Wilmington  being  its  nearest 
port  of  entry.  The  amonnt  of  revenue  collected  here  was  $21,147.95  dnring  the  pa«t 
fiscal  year.  The  nearest  fort  and  light-honse  are,  respectively,  Fort  Delaware  and 
Delaware  Breakwater  Light. 

Amount  appropriated  to  June  30.  1885 *?5»2^  2S 

Amount  expended  to  June  30.  Itf86 Il,v4.>  w 
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M(yiiey  statement. 

July  1, 1884,  amount  available |13,977  58 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 "23  50 

July  1,  1885,  amount  available 13,254  08 

Amount  (estimated)  required  for  completion  ef  existing  project 31, 500  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1886  and  1867. 


S 


COMMERCIAL  STATISTICS. 


EXPORT  TRADE. 


12,000  cords  of  pine  wood,  at  $5 1 $60,000 

Charcoal,  40,000  bushels,  at  15  cents 6,000 

Lumber .• 1,000 

Corn,  50,000  bushels,  at  50  cents '. 25,000 

Fruit 30,000 

General  merchandise 1, 000 

123,000 

IMPORTS. 

General  merchandise $125,000 

Permanent  vessels 14 

Transient  vessels 10 

Total  number  of  vessels 24 

Amount  of  tonnage tons..  2,000 

Draught  of  water feet..  6 

Amount  of  capital  invested  in  ship-building $60, 000 

Number  of  ship-yards 5 

Number  of  mills  on  river 4 

Amount  of  tonnage  built  in  one  year 2,000 

Brick-yards 2 


H8. 

IMPROVEMENT  OF  BROAD  CREEK  FROM  ITS  MOUTH  TO  LAUREL,  DEL- 

AWARE. 

The  history  of  this  improvement  and  of  the  existing  project  are  given 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1883. 

No  appropriation  has  been  made  since  then  and  no  work  has  been 
done. 

Money  statement. 

Amount  (estimated)  for  completion  of  existing  project |32, 000 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1866.    20,000 


COMMERCIAL  STATISTICS. 


Dear  Sir  :  In  reply  to  your  communication  to  Mr.  Benjamin  F.  Fooks,  dated  June  24, 
we,  citizens  of  Laurel,  interested  in  the  improvement  of  Broad  Creek,  would  respect- 
fully represent :  That  the  appropriation  already  expended  on  the  creek  has  been  of 
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great  advantage  to  us  in  wideninp^  aud  deepeniiifi^  the  channel  of  said  creek  for  the 
greater  part  of  its  course,  but  fails  in  performing  what  was  intended,  in  that  the  appro- 
priation was  all  expended  before  the  business  portion  of  the  towta  was  reached,  and  left 
about  one-fourth  of  a  mile  of  the  creek  with  no  improvement  whatever  in  the  chan- 
nel. As  the  appropriation  failed  to  improve  the  channel  to  the  head  of  navigation, 
there  was  no  basin  dug  for  vessels  to  turn  in,  and  they  now,  as  before,  have  to  stop 
at  Bethel,  3  miles  below  us,  and  all  our  produce  and  merchandise  have  to  be  light- 
ered to  and  from  our  town.  This  leaves  us  in  practically  the  same  condition  as 
before,  in  that  it  does  not  lessen  the  cost  of  transportation,  although  it  greatly  ben- 
efits us  in  enabling  us  to  move  our  lighters  at  any  time,  while  before  the  improve- 
ment we  were  only  able  to  do  so  at  extreme  high  water.  Had  the  improvement  been 
continued  to  completion,  we  believe  that  by  this  time  our  imports  and  exports  by 
water  would  have  been  double  what  they  were  when  the  work  commenced,  and  that 
ship-building  would  again  have  been  begun  on  the  same  extensive  scale  as  it  was  car- 
ried on  a  few  years  ago,  but  which  has  ceased  entirely  on  account  of  the  vast  trouble 
and  expense  of  floating  the  vessels  to  deep  water,  and  that  we  would  have  regained 
our  shipping  trade  in  grain,  lumber,  wood,  &>c.,  which  the  increased  cost  of  shipping, 
caused  by  our  poor  water  communication,  has  driven  from  this  place  to  those  points 
which,  by  more  liberal  appropriations  from  Congress,  have  beeu  made  capable  of 
shipping  the  same  at  less  cost. 

From  statistics,  carefully  prepared  about  the  time  Congress  made  our  first  appro- 
priation, it  was  found  that  there  were  owned  and  controlled  by  citizens  of  Laurel  and 
the  country  bordering  on  Broad  Creek  thirty-three  vessels,  with  a  carrying  capacity 
of  5,438  tons.  Since  that  time  some  few  have  been  lost,  but  others  have  been  built, 
and  we  believe  the  number  and  tonnage  will  remain  about  the  same.  At  that  time 
there  were  thirty-one  water-mills  and  tweuty-four  steam-mills  making  lumber,  for 
-which  Laurel  would  be  the  most  convenient  market.  The  number  of  steam-miUs  has 
been  increased,  but  our  disadvantage  in  water  communication  has  driven  the  greater 
portion  of  the  lumber  to  other  markets.  The  country  fed  by  Broad  Creek  extends  east  20 
miles  from  Bethel,  with  an  average  width  of  15  miles,  making  300  square  miles  of  ter- 
ritory, which  was  estimated  to  import  each  year  $500,000  worth  of  merchandise; 
$45,000,  fertilizers;  $5,000,  lime  and  bricks;  $2,000,  coal,  and  to  export  120,000  bush- 
els grain,  16,000,000  feet  lumber,  10,000  cords  wood,  200,000  dozen  eggs,  and  100,000 
pounds  poultry.  In  addition  to  this  is  our  extensive  shipment  of  &uit,  which  will 
average  150,000  baskets  peaches,  apples,  and  pears,  over  200,000  quarts  berries,  1,000 
barrels  potatoes,  and  28,000  melons,  much  of  which  would  be  sent  by  Broad  Creek 
^would  the  water  communication  permit  the  ninning  of  steamers. 

We  believe  that  if  Congress  would  give  us  $15,000  more  it  would  complete  the 
-work  and  give  us  the  same  advantages  that  are  ei^oyed  by  our  neighboring  towns. 
'We  will  cite  you  to  the  town  of  Salisbury.  Before  Congress  made  an  appropriation 
for  deepening  Wicomico  River  her  navigation  was  as  poor  as  ours,  but  liberal  appro- 
priations have  made  the  stream  navigable  and  Salisbury  is  enabled  to  offer  advantages 
to  shippers  that  we  cannot,  and  has  succeeded  in  drawing  largely  our  trade  from  us. 
Believing  that  our  Government  does  not  wish  to  benefit  one  section  at  the  expense  of 
another^  and  believing  that  the  amount  necessary  to  complete  the  work  is  small  in 
comparison  to  the  great  benefit  this  section  would  derive  from  the  improvement,  we 
respectfully  but  earnestly  request  you  to  use  your  influence  in  obtaining  for  us  the 
necessary  appropriation  required  to  widen  and  deepen  Broad  Creek  to  the  head  of  the 
stream. 

[Signed  by  J.  L.  Long  and  fifty-nine  others.] 

Wm.  F.  Smith,  Esq., 

U,  8.  Agent, 


H9, 

IMPROVEMENT  OF  INDIAN  RIVER,  DELAWARE. 

The  original  project  for  the  improvement  of  this  river  contemplated 
a  cut  through  the  Bulkhead  Shoal,  and  from  thence  to  the  inlet  to  the 
ocean  with  the  necessary  dikes.  For  this  an  estimate  was  made  of 
$50,000,  as  a  sufficient  sum.  In  1882  an  appropriation  of  $10,000  was 
made  for  the  river,  and  to  expend  it  a  project  was  submitted  and  ap- 
proved for  dredging  through  the  Bulkhead  Shoal,  and  under  this  a  con- 
tTactJwas  made  by  which  a  channel  of  80  feet  wide  and  4  feet  deep  at 
56  B 
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mean  low  water  through  two-thirds  of  the  shoal,  and  60  feet  wide  through 
the  remainder,  giving  a  clear  cut  of  aboat  3,300  feet. 

It  was  then  estimated  that  $60,000  would  be  required  to  complete  the 
work.  That  estimate  was  made  under  the  belief  that  the  channel  had 
remained  as  improved. 

In  1884  Mr.  G.  M.  Bird,  then  engaged  in  making  a  survey  with  a  view 
to  forming  a  continuous  inland  navigation  from  Chincoteagne  Bay,  in 
Virginia,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  had  occasion  in  the 
line  of  his  examinations  to  take  soundings  on  the  Bulkhead  Shoal,  and 
reports  as  follows: 

I  foand  upon  ezaminatioii  in  December,  1884,  that  this  channel  had  fiUed  again  at 
its  seaward  end,  having  only  a  depth  of  2  feet  at  low  water,  leaving  the  channel  in 
about  the  same  condition  as  before  the  dredging  was  done. 

This  work  is  in  the  collection  district  of  Delaware.  The  nearest  port  of  entry  is 
Wilmington,  at  which  the  revenue  coUected  during  the  last  fiscal  year  amounted  to 
$21,147.95.  The  nearest  fort  is  Fort  Delaware,  and  the  nearest  light-honae  is  Cape 
Henlopen  Light. 

Total  amount  of  appropriations  to  June  30, 1885 $10,000 

Total  amount  of  expenditures  to  June  30,  1885 10,000 

Money  statement 

July  1,  1884,  amount  available |300  00 

July  1,  1885.  amountexpended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 300  00 

C  Amount  (estimated)  required  for  completion  of  existing  project 60, 000  00 

<  Submitted  in  compliance  with  requirements  of  section  2  o^  river  and 
(     harbor  acts  of  1866  and  1867. 


H  ID. 

IMPROVEMENT  OF  THE  CHANNEL  OF  THE  SUSQUEHANNA  RIVER  ABOVE 
AND  BELOW  HAVRE  DE  GRACE.  MARYLAND. 

Under  designs  and  arrangements  of  the  United  States  Fish  Gommis- 
Bion,  a  basin  was  formed  with  piles  and  sheet-pilings  extending  from 
the  southeast  comer  of  the  works  to  near  the  end  of  the  jetty  form- 
ing the  south  side  of  the  harbor  at  the  Battery.  This  work  was 
about  580  feet  in  length  and  was  partially  filled  by  material  dredged 
from  the  inside  of  the  basin  thus  formed,  but  the  giving  out  of  the  ap- 
propriation did  not  permit  the  estimated  quantity  of  material  to  be  de- 
posited in  it,  and  the  work  has  been  somewhat  damaged  by  the  ice  and 
waves  during  the  past  winter.  Piles  were  also  driven  near  the  western 
end  of  the  north  jetty,  to  protect  it  from  the  ice,  and  other  piles  were 
driven  behind  the  same  jetty,  making  a  new  connection  with  the  fish- 
basin.  A  contract  was  entered  into,  after  due  advertisement,  for  remov- 
ing two  shoals  below  the  Havre  de  Grace  Light,  formed  since  the  dredg- 
ing in  1883,  and  to  carry  on  the  work  of  dredging  a  greater  area  on  the 
shoal  above  Watson's  Island  to  give  freer  passage  to  the  ice  and  prevent 
its  gorging  to  the  damage  of  the  property  above. 

The  work  which  is  now  being  carried  on  could  not  be  begun  till  after 
the  shad  season  was  over  without  danger  of  interfering  with  the  fish- 
ing interest.  The  contract  calls  for  a  channel  through  the  shoals  100 
feet  in  width  and  12  feet  in  depth  at  mean  low  water.  For  the  dredg- 
ing to  facilitate  the  passage  of  the  ice  above  Watson's  Island  the  depth 
of  8  feet  at  mean  low  wator  is  to  be  reached.  The  work  should  be  com- 
pleted early  in  the  ensuing  autumn. 
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Money  statement, 

Jnly  1,  1884,  amonnt  available |3  94 

Amoimt  appropriated  by  act  approred  July  5,  1884 20, 000  00 

20, 003  94 
July  1,  1885,  amount  expended  daring  fiscal  year,  exclusive  o 

outstanding  liabilities  July  1,  1884 87,066  37 

July  1,  1885,  outstanding  liabilities 1,293  70 

8, 360  07 

July  1,  1885,  amount  available 11,643  87 

{Amount  (estimated)  required  for  annual  dredging 20, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  fo  1866  and  1867. 


Absiraet  of  propoaaU  received  for  dredging  in  Sueauehanna  Biver,  Maryland,  and  opened 
November  15, 1884,  by  General  William  F.  Smith,  United  States  agent. 


Jfo. 


Kmum  and  addrMMs  of  bidden. 


Time  of 
oommenoexs  est 


Time  of 
oompletioiL 


Number  and 
kind  of  ma- 
ohinee. 


DaUy 
amoant 

of 
work. 


Price 

per 

cnbio 

yaxd. 


Amerioan    Dredging  Company, 

PhUadelphia,  Pa, 
Daniel    Gonetantine,   pTeddent 

Baltimore  Dredging  Company, 

Baltimore,  Hd. 

P.  Sanford  Boas,  Jersey  City, 

James  Caler  ft  Sob,  Korfolk, 
Ta. 


Frank  C.  Somers,  PUladelphJa, 

Pa. 
Horris   ft    Cnmlnffs    Dredging 

Company,  New  York,  N.  X. 


Dec  IS,  1884 
Harch  1,1886 

Dec    1,    1884 
Mar.  15,  1886 


Chibie 
yards. 


At  once 

15  days  after 
awud. 


Jane  80, 1885 
Jnne80,1885 

June  1,1885 
Aiig.15,1885 

June  80, 1885 
June  30. 1885 


One  combina- 
tion dam-and- 
dipper  ma- 
chine. 

Two  dipper- 
dredges. 

One  dipper- 
dredge —  all 
necessary  ap- 
pliances. 


1,600 


One  or  more 
clam  •  shell 
machines. 


600 


OsnU. 

i  tiof 
n? 

*13A 


•ift 
m  1 

•16* 


•18| 
•194 


*  In  scows. 


tin  place. 


COXCMBRCIAL  STATISTICS. 

The  following  commercial  statistics  have  been  gathered  from  the  collector  of  cus- 
toms of  this  port,  Havre  de  Grace : 

Coal  shipped  from  Havre  de  Grace  annually,  200,000  tons ;  fish,  10,000  barrels,  and 
a  small  amonnt  of  grain  and  Inmber.  This  produce  is  shipped  in  twenty-one  sailing 
vessels  below  20  tons,  and  twenty-one  sailing  vessels  above  20  tons.  Four  steamers 
and  the  same  number  of  tugs  find  employment  in  the  trade  of  this  place. 


H  II. 

IMPROVEMENT  OF  ELK  RIVER,  MARYLAND. 

The  contract  made  in  July,  1883,  was  completed  in  September,  1884, 
giving  a  channel  of  80  feet  in  width  and  7  feet  deep  at  mean  low  water 
through  the  bar  near  the  mouth  of  Little  Elk  River,  and  from  that  point 
to  the  bridge  at  Elkton,  a  distance  of  about  5,900  feet,  a  cliannel  ^^  !*^ 
feet  in  width  and  a  depth  of  7  feet  at  mean  low  water.     A  free^het  on  tne 
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26th  of  Jane,  1884,  caused  a  considerable  deposit  in  the  channel  already 
completed,  which  had  to  be  removed. 

Two  crib-piers  at  Frenchtown,  forming  part  of  an  old  railroad  wharf 
and  regarded  as  a  serious  obstruction  to  navigation,  were  removed  in 
September,  that  completing  the  existing  project  for  the  river. 

Money  statement. 

July  1,  1884, amount  available |2,901  31 

July  1,  1885,  amount  expended  during  fiscal  year,  ezolusive  of  outstanding 
liabilities  July  1, 1884 2,901  31 


Hl2. 

IMPROVEMENT  OF  CHESTER  RIVER,  AT  KENT  ISLAND  NARROWS,  MART- 
LAND. 

Nothing  done  at  this  locality  since  September,  1877. 

Money  statement, 

July  1,  1884,  amount  available 92,500  00 

July  1, 1885,  amount  available 2,500  00 


H13. 

IMPROVEMENT  OF  CHESTER  RIVER,  FROM  SPRY'S  LANDING  TO  CRUMP- 
TON,  MARYLAND. 

Nothing  done  at  this  locality  since  the  exhaustion  of  the  appropria- 
tion made  in  Augast,  1882.  A  history  of  the  work  is  given  in  the  An- 
nual Eeport  of  the  Chief  of  Engineers  for  1884,  page  893. 

Money  statement. 

July  1,  1884,  amount  available $458  54 

July  1,  1885,  amount  expended  during  fiscal  year,  ezclualye  of  outstanding 
liabilities  July  1,  1884 458  54 


H14. 

IMPROVEMENT  OF  CORSICA  CREEK,  MARYLAND. 

Under  the  appropriation  approved  July  5, 1884,  for  $5,000,  a  project 
was  approved  and  a  contract  entered  into  with  the  Baltimore  Dredging 
Company  for  deepening  the  channel  from  the  point  where  the  work  has 
stopped  to  the  wharves  at  the  village  of  Gentreville  Landing,  at  the 
head  of  navigation.  The  work  was  commenced  on  the  16th  of  January, 
1885,  but  was  suspended  by  reason  of  ice,  was  begun  again  on  the  16th 
of  March,  and  again  stopped  for  the  same  reason.  On  the  Ist  of  Apnl 
the  weather  allowed  the  contractors  to  begin  and  continue  the  work  to 
completion.  For  the  first  1,100  feet  the  channel  was  made  straight  with 
a  width  of  60  feet  and  a  depth  of  8^  feet  at  mean  low  water,  then  a 
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carve  of  300  feet  was  excavated,  in  which  the  width  was  80  feet  with 
the  depth  of  8<^  feet  at  mean  low  water.  Then  another  straight  channel 
of  815  feet  was  excavated  of  the  same  width  and  depth  as  the  first  cut, 
taking  the  work  to  within  344  feet  of  the  coanty  bridge,  and  was  com- 
pleted May  9, 1886 ;  24,569  cnblc  yards  were  removed,  measured  in 
place,  and  one  carve  in  the  old  channel  cat  oat.  Private  enterprise  has 
supplemented  the  work,  and  there  is  now  an  available  water  front  of 
about  1,600  feet  at  Gentreville  Landing,  lighterage  is  no  longer  neces- 
sary, and  its  expense  avoided.  To  complete  the  work  by  giving  a  chan- 
nel of  100  feet  in  width  would  require  an  additional  appropriation  of 
$20,000. 

Money  statement. 

July  1,  1884,  amount  available |34  32 

Amount  appropriated  by  act  approvedJuly  5,  1884 5,000  00 

5,034  32 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $4,715  06     ' 

July  1,  1885,  outstanding  liabilities 10  40 

4,725  46 

July  1, 1885,  amount  available 308  86 

{Amount  ^estimated)  required  for  completion  of  existing  project 20, 000  00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  enaing  June  30, 1887    20, 000  00 
Submitted  in  compUance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Jhstraot 


hsiract  of  proposals  received  and  opened  immediately  aftet  noo'i 

dredging  in  Corsica  Creek,   Maryland,  hy  General   William  F,'  Smith,    United  Stdiee 


noon  of  October  20,  1884, /or 


agent. 


No. 


Names  and  addresses  of  bidders. 


American  Dred^ng  Company,  Philadelphia,  Pa. 

Morris  &  Cnmings  Dredging  Company,  New 

Tork,  N.  T. 
Thomas  P.  Morgan,  Washington,  D.  C 


P.  SanfordBoss,  Jersey  City,  N.  J 

Frank  C.  Somers,  Philadelphia,  Pa 

D.  Constantine,  President  Baltimore  Dredging 
Company,  Baltimore,  Md. 


Time  of 
commence- 
ment. 


Mar.  1,  1885 . 
40  days 

Dec  1,1884.. 


Time  of 
completion. 


I 

jDailyamoant 

of  work, 
I  cnbic  yards. 

I 


May  1, 1885 . 
2 months  ...L 

June  30, 1885.1. 


J  On  or  before)   -«  ^ 
iDeo.l.l884.f  ^  ^^J* 


Nov.  15, 1884. 
Deo.  1,1884.. 


April  80, 1885 
June  80,1885. 


About  eOO. 


I? 

1-2 

•*1  o 


CenU. 

C*20 

\  t26 

25 

14 
5*18 

his 


*  In  scows. 


t  In  place. 


tlnsltn. 


COMMERCIAL  STATISTICS. 

Cextreville  Landing,  June  19,  1885. 

Dear  Sir  :  In  response  to  yours  of  the  18th  iustant,  I  would  say  that  the  average 
number  of  bushels  of  grain  shipperl  from  this  lauding  is  about  400,000  bushels,  and 
there  is  between  10,000  and  15,000  boxes  or  crates  of  fruit,  and  a  large  quantity  of 
vegetables. 

There  is  brought  here  as  freight  about  2,000  tons  of  coal ;  2,500  tons  of  ^uano  ; 
100,000  bushels  of  lime;  500,000  feet  of  lumber;  300.000  bricks;  500,000  shingles; 
500,000  laths ;  3,000  barrels  flour ;  about  $500,000  worth  of  merchandise,  such  as  dry 
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goods,  groceries,  &c. ;  a  large  amoant  of  machinery,  sach  as  steam-engines,  wheat 
reapers,  thrashers,  and  all  kinds  of  farming  utensils. 

There  are  fonr  regalar  sailing  vessels  running  regularly  from  here,  with  a  capacity 
of  4,000  bushels  each,  about  60  tons  tonnage,  on  a  draught  of  7  feet  of  water.  One 
steamer,  and  also  a  number  of  other  vessels  of  various  tonnage,  from  different  points, 
arrive  here  weekly. 

Tours,  with  respect, 

John  H.  Ozhon. 
General  W.  F.  Smith. 


H  15. 

IMPROVEMENT  OF  HARBOR  AT  ANKAPOLIS,  MARYLAND. 

The  condition  of  this  improvement  is  fully  set  forth  in  the  Annaal 
Eeport  of  the  Chief  of  Engineers  for  1884,  page  900.  No  further  ap- 
propriation having  been  msuie,  no  work  has  been  done. 

Money  statement. 

July  1, 1884,  amount  available $9,205  ^ 

July  1,  1885,  amount  available 9,205  93 

(Amount  (estimated)  required  for  completion  of  existing  project 56, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    56, 000  00 
Submitted  in  compliance  with  requirements  of  section  *Z  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

CUSTOM-HOUSE,  Annapoijs,  Md., 

Collector's  Office  July  8,  1885. 
Sir:  In  reply  to  your  letter  of  June  18,  1885,  calling  for  a  report  showing  the  ex- 
tent of  the  commerce  of  this  port,  I  would  most  respectfully  st-ate,  that  there  has  been 
no  improvement  in  our  harbor  or  the  Severn  River,  and  no  money  appropriated  by 
Congress  for  their  improvement.  The  average  receipt  of  lumber  here  for  the  past 
year  has  been  about  300,000,000  feet,  besides  large  quantities  of  bricks,  lime,  cement, 
and  other  building  materials.  Large  quantities  of  coal,  ice,  and  wood  arrive  here 
yearly,  freighted  in  vessels  of  ^iOO  to  300  tone  burthen. 

The  amount  of  revenue  collected  at  this  port  during  the  year  ending  June  30,  1935, 
was  $1,400,  bnt  fiinoe  the  repeal  of  the  hospital  law  tne  revenue  will  faU  off  consid- 
erably. 

There  are  about  one  hundred  vessels  licensed  at  this  port  and  Town  Creek,  whose 
tonnage  average  about  2,000,  mostly  under  20  tons,  being  principally  engaged  in  the 
oyster  trade. 

Very  respectfully,  your  obedient  servant, 

Thomas  Ireland. 

Collector  0/  CuMlom$, 
General  W.  F.  Smith. 


H  16. 

IMPROVEMENT  OF  CHOPTANK  RIVER,  BETWEEN  DENTON  AND  GREEKS- 
BOROUGH,  MARYLAND. 

The  existing  project  has  been  carried  oat  so  far  as  the  amoant  available 
would  allow.  Beginning  at  a  point  aboat  6,500  feet  above  the  brick 
mill  the  present  22-foot  channel  was  widened  by  a  cat  of  25  feet  deep 
and  6  feet  deep  at  mean  low  water  to  Case's  Wharf  at  Greensborongh. 

This  cut  was  8,334  feet  iu  length,  from  which  18,807  cubic  yards  of 
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material  were  removed.  The  work  was  done  by  Morris  &  GamiDgs 
uuder  contract,  after  due  advertisement,  and  was  completed  Jane  27, 
1885. 

Money  statement. 

July  1, 1884,  amount  available $50  33 

Amount  appropriated  by  act  approved  July  5, 1884 6,000  00 

5,050  33 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 |3,856  83 

July  1,  1885,  outstanding  liabilities 1,086  18 

4,943  01 

July  1,  1885,  amount  available 107  32 

{Amount  (estimated)  required  for  completion  of  existing  project 57, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    57, 000  00 
Submitted  in  compliance  with  requirements  of  section  S  of  river  and 
.    harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  received  for  dredging  in  ChoptanJc  River,  Maryland,  and  opened  at 
noon,  October  2S,  i6<\,  by  General  William  F,  Smith,  United  States  agent. 


No.  Names  and  addresses  of  |       Time  of 

bidders.  commencement 


F.  C.  Somers^PhUadel- 
phia,  Pa. 

Baltimore  Dredi;ine 
Company,  Daniel 
Constantino  presi- 
dent, Baltimore,  Md. 

Thomas  P.  Morgan, 
Washington,  D.  C. 

Morris  &  Cnmings 
Dred^n^  Company, 
New  York,  N.  Y. 


Time  of 
completion. 


At  once. 


On  or  before 
Jan.  1, 1885. 


Apr.  1,1886... 

On  or  before 
Jnne  30, 1885. 


On  or  before  '  OrheforeMay 
Dec.  1,1884.   |    31,1885. 


Nnmber  and 

kind  of 

machines  to  be 

nsed. 


DaUy 

amount  of 

work. 


One  Osgood  > 
dredge.         ) 


One  machine 
either  clam- 
shell  or  dipper 

The  necessary 
plant  to  do 
the  work  in 
accordance 
with  specifi- 
cations. 


Oubieyds. 


taoo 


Price 

per  cubic 

yard. 


Cfentt. 


*23i 


274 


§19i 

m 


*In  scows.       f  About.       :  In  place.       §  Deposited  on  bank.       ||  For  material  carried  away. 


COMMERCIAL  STATISTICS. 

Greensborouoh,  Md.,  July  1,  1885. 

Dear  Sir:  As  requested,  I  inclose  a  statement  of  amount  of  business  that  is  done 
here  a  year.  I  have  consulted  the  leading  business  men  of  the  town,  and  below  is 
their  estimate,  and  I  think  it  is  low  enough. 

There  are  six  schooners  that  carry  about  4,500  bushels  of  grain  at  a  load.  Any  other 
information  you  may  want  will  cheerfully  be  given  if  you  notify  me. 

Merchandise.  Quantity. 

Grain  shipped '. bushels-      200,000 

Coal  received tons..  1,000 

Lumber feet..  1,000,000 

Fruit  shipped baskets..        30,000 

Canned  fruit tons..  800 

Evaporated do...  75 

Merchandise $200,000 

Miscellaneous $100,000 

Respectfully, 

William  Masset. 
General  W.  F.  Smith. 
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H  17. 

IMPROVEMENT  OF  HARBOR  OF  CAMBRIDGE,  MARYLAND. 

The  work  of  dredging  out  this  harbor  was  done  by  The  American 
Dredging  Company  under  contract  after  dae  advertisement.  It  wa« 
completed  Augnst  7, 1884,  and  the  approved  project  fally  carried  out. 

Money  statement 

July  1,  1884,  amount  available $2,498  32 

July  1,  1885,  amount  expended  during  fiscal  year,  excluBive  of  outstanding 
liabilities  July  1,  1884 2,498  32 


H  18. 

IMPROVEMENT  OF  W^ICOMICO   RIVER  FROM  ITS  MOUTH  TO  SALISBURY. 

MARYLAND. 

The  former  work  of  widening  and  straightening  the  channel  and 
giving  it  a  depth  of  7  feet  at  mean  low  water  from  a  point  near  the  old 
steamboat  wharf  to  the  town  of  Salisbury,  Md.,  has  been  continued, 
A  contract,  after  due  advertisement,  was  made  with  P.  Sanford  Ross, 
and  the  work  begun  March  19,  1885,  and  is  now  being  carried  on  with 
due  energy.  On  the  Ist  of  July  the  dredging  had  been  carried  through 
a  length  of  5,866  feet,  and  20,327  cubic  yards  of  material  removed.  This 
leaves  about  2,217  feet  more  of  linear  cutting  to  do  to  complete  the  ex- 
isting project. 

Money  statement, 

AmonDt  appropriated  by  act  approved  July  5,  1884 |10,000  00 

Jnly  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  I,  1884 |3,500  83 

July  1,  1885,  outstanding  liabilities 2,021  01 

5,52184 

July  1, 1885,  amount  available 4.478  16 


Abstract  of  prapoaaU  receit^ed  for  dredging  at  Wicomico  River,  Maryland,  and  opened  So- 
vemher  27,  1884,  by  General  William  F,  Smith,  United  States  Agent, 


Ko. 


Kamea  and  addresses  of  bidders. 


Time  of 
commence- 
ment. 


Time  of 
completion. 


Number  and    Daily  amoant 
kind  of  ma-         of^^work. 
chines.  cubic  yards. 


Morris  &  C amines  Dredging     Not  stated. 

Company,  New  York,  N.  Y. 
James  Caler  &  Son,  Norfolk,  Va  At  once . 
(Geo^e  W.  Parsons,  Salisbury,)        ^ 


5Ba1timore  Dredging  Company,  ^ 
^    Baltimore.  Md.  S 

(P.  Sanford  Ross,  Jersey  City,? 

0  prank  C.Somer8,Philadelphia, 


Not  stated.. 

Jnne  30, 1885 
Sept   1,1885 

June  80, 1886 


Dec.  16, 1884 
50n  or  before) 


5)Mar.],1885.$ 


June  30, 1885 


Necessary 

dredges. 
One  dipper... 
{One  dipper? 
}  dredge.  S 
f  One  or  morel 
}  first-class  I 
I  scoop  ma-  [ 
[  chines.  J 
(One  dipper^ 
I   dredge.         ) 

One  dredge 


Not  stated. 

700 
200  to  600 

;500  cubic] 
yards  each 


ff 


Cents. 
(t23 


600  yards 


I 


(•17 


*  In  scows. 


t  In  place. 


^In  dipper. 
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commercial  statistics. 

Custom-House,  Cbisfield,  Md., 

Collator' a  Office^  June  — ,  1885. 

Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  yonr  oommnnication  of  the 

22d  instant,  requesting  a  statement  regarding  the  comme];oe  and  navigation  of  the 

water  contiguous  to  Orisfield. 

•  •  •«•  •  •  • 

The  Wicomico  River,  with  Salishnry  aa  a  port  of  deli\ery,  has  one  light-house  at 
the  Great  Shoals.  The  trade  on  the  river  is  very  heav^,  including  oyster  catching 
and  packing,  fishing,  fruit,  manufacture  of  lumher,  fertilizers,  tinware,  iron  foundry,* 
d:.c.  There  are  twenty-two  mills  engaged  in  the  manufacture  of  lumber,  producing 
15,000.000  feet  of  undressed  and  5,000,000  feet  of  dressed  lumber,  1,200,000  crates, 
1,000,000  packing-cases  for  petroleum,  7,000  berry-crates,  4,000  cords  kindling  wood, 
12,000  hubs,  1,000,000  shingles,  all  of  an  estimated  value  of  $750,000.  The  other  busi- 
ness includes  over  100,000  Dushels  of  grain,  150,000  bushels  corn,  7,000  barrels  flour, 
13,000  pounds  wool,  150,000  bushels  oysters,  poultry,  eggs,  live  stock,  shad,  and  other 
fisheries,  the  value  of  which  is  unknown ;  2,000  tons  of  coal  and  500  tons  of  fertilizers 
are  transported  on  the  river,  and  over  seventy  general  stores  report  sales  aggregating 
$1,200,000;  twenty-live  vessels  registering  1,700  tons,  and  several  hundred  small  craft 
are  owned  and  navigate  the  river.  One  line  of  steamers  plies  between  Baltimore  and 
Salisbury.    Three  marine  railways  and  ship-yards  are  on  the  river. 

Very  respectfully, 

Hakse  Lawson, 

Colleoior, 
Col.  E.  H.  Webster, 

Collector  of  CuatomSf  Baltimore,  Md, 


H  19. 

IMPROVEMENT   OF  UPPER  THOROUGHFARE,  BETWEEN  DEAL'S  ISLAND 
AND  THE  MAINLAND,  MARYLAND. 

A  project  for  a  breakwater  and  harbor  for  small  vessels  and  to  pro-- 
tect  steamboat  landing  was  submitted  and  not  approved.  No  other 
work  has  been  done  in  the  year  ending  June  30, 1885. 

Money  statement. 

July  1, 1884,  amount  available $4,810  26 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 140  35 

July  1,1885,  amount  available * 4,669  91 

{Amount  ^estimated)  required  for  completion  of  existing  project 15, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  15, 000  00 
Submitted  in  compliance. with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

CusTOM-HousE,  Crisfield,  Mi>., 

Collectar'a  Office,  June  — ,  1885. 
Sir  :  I  have  the  honor  to  acknowledged  the  receipt  of  yonr  communication  of  the 
22d  instant,  requesting  a  statement  regarding  the  commerce  and  navigation  of  the 
waters  contiguous  to  Crisfield. 

•  «••••• 

deal's  island  and  upper  THOROUGHFARE. 

Business,  catching  oysters  and  fish,  general  merchandise,  trucking,  and  farming, 
and  embraces  a  section  of  country  which  relies  entirely  on  the  waters  surrounding  aa 
a  means  of  transportation.    There  are  four  hundred  vessels  engaged  in  the  oyster 
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bnsiness,  employing  about  1,600  men,  taking  annually  about  450,000  bushels,  valaed 
at  115,000.  About  6,000  bushels  of  com,  2,000  bushels  of  potatoes,  1,500  bushels  sweet 
potatoes,  large  numbers  of  watermelons,  truck,  and  fruit  are  transported,  and  twentj 
stores  supplied  with  goods  selling  at  $100,000  per  annum. 

•  #•«••  • 

Very  respectfully, 

Hansb  Lawsok, 

Collector. 
Col.  E.  S.  Webster, 

Colhotar  of  Cusioma,  Baltimore,  Md, 


H20. 


REMOVING  SUNKEN  VESSELS  OR  CRAFT   OBSTRUCTING   OR  ENDANGER- 
ING NAVIGATION. 

Two  sanken  barges  were  reported  by  Mr.  J.  A.  Shriber,  on  January 
6, 1885,  as  being  near  Grove  Point,  in  Chesapeake  Bay. 

Two  examinations  were  attempted,  bat  failed  on  accoant  of  ice  in 
Chesapeake  Bay. 

Finally  on  the  7th  of  April,  1885,  an  examination  wa«  made  from  the 
Fish  Hawkj  kindly  loaned  by  Professor  Baird,  United  States  Fish  Com- 
missioner, and  the  barges  were  found  to  have  sanken  to  a  safe  depth, 
and  a  report  to  that  effect  was  made  to  Chief  of  Engineers. 


H    21. 

PRELIMINARY  EXAMINATION  OF  HARBOR  AT  EASTON  POINT,  COMMENC- 
ING AT  A  POINT  ON  TREAD  HAVEN  CREEK  VTHERE  THE  GOVERNMENT 

work  on  the  channel  of  said  river  was  recently  suspended. 

United  States  Engineer  Officb, 

Wilmingto7i,  Del,  October  13,  1884. 

General  :  Whilst  at  Easton  Point,  Maryland,  making  an  examina- 
tion of  Tread  Haven  Creek,  I  was  informed  that  the  Talbot  County 
Wharf  and  Warehouse  Company  had  asked  for  the  examination,  with 
a  view  to  getting  the  lower  portion  of  the  northeast  branch  of  the  creek 
improved  up  to  their  wharves,  but  owing  to  the  pressing  necessity  for 
the  accommodation  of  one  steamboat  already  running,  and  another  soon 
to  be  put  on,  tCey  had  gone  to  work  and  built  a  wharf  and  dredged  a 
channel  68  feet  wide  and  8  feet  deep  at  mean  low  water,  from  the  end 
of  the  Government  work  to  their  wharf,  with  a  turning  basin  75  feet 
wide,  which  seems  to  be  all  that  is  necessary  for  the  navigation  of  this 
branch  for  this  or  any  other  company. 

In  the  southeast  branch  a  wharf  166  feet  long  is  being  built,  and  a 
channel  leading  from  the  terminus  of  the  Government  work  ha«  already 
been  cut  out  and  a  dredging-machine  is  now  ready  to  extend  it  along- 
side of  the  new  wharf,  which  will  give  all  the  facilities  necessary  for 
vessels  in  this  branch,  and  as  these  branches  constitute  the  whole 
stream  at  Easton  Point,  I  believe  there  is  no  need  of  further  work  by 
the  Government  at  this  time  in  this  vicinity. 

Kespectfully  submitted. 

Wm.  Prootor  Smith, 

Asaistant  Engineer, 

General  W.  F.  Smith, 

United  States  Agent. 
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[First  indorsement.] 

United  States  ENaiNBEB  Office, 

Wilmingtonj  Bel,  October  13,  1884. 
Respectfully  forwarded  to  tlie  Chief  of  Engineers  of  the  Army.    Re- 
port concurred  in. 

Wm.  F.  Smith, 
United  States  ^gent 


H22. 

preliminary  examination  with  a  view  to  forming  a  CONTINUOUS 
INLAND  NAVIGATION  FROM  CHINCOTEAGUE  BAY,  VIRGINIA,  TO  DELA- 
WARE BAY,  AT  OR  NEAR  LEWES,  DELAWARE. 

United  States  Engineer  Office, 

Wilmington,  Bel,  October  17,  1884. 

General  :  I  have  the  honor  to  forward  herewith  the  report  of  Mr.  C. 
M.  Bird,  of  a  preliminary  examination  of  Lewes  Creek  and  Rehoboth 
Bay,  Delaware,  Assateague  and  Chincoteagiie  bays,  Maryland,  with  a 
view  to  form  a  continuous  inland  navigation  from  Chincoteague  Bay,  in 
Virginia,  to  the  Delaware  Bay,  at  or  near  Lewes,  Del. 

In  my  opinion,  the  line  examined  is  worthy  of  improvement,  for  the 
following  reasohs : 

It  would  appear  that  the  total  amount  of  navigable  waters  to  be 
brouijht  into  safe  communication  with  markets  via  the  Delaware  Bay 
by  the  proposed  improvement  will  be  in  round  numbers  150  miles  to  the 
various  landings  along  the  creeks  and  bays,  giving  an  outlet  to  400 
square  miles  of  territory. 

The  total  distance  tq  be  improved  to  render  this  available  is  alto- 
gether 15  miles. 

This  distance  can  probably  be  shortened  somewhat,  and  much  of  it 
will  require  but  little  work  and  moderate  expense. 

The  opening  of  inlets  into  the  ocean  can  only  be  made  with  great 
cost,  and  with  no  certainty  of  their  permanency. 

Theamount  of  commerce  to  be  benefited  is  estimated  to  be  $1,71)5,000. 

It  is  impossible  to  estimate  amount  required  to  complete  the  work 
until  a  survey  of  the  route  is  made.  From  the  amount  of  the  interests 
to  be  benefited  by  the  improvement  I  would  respectfully  recommend  that 
the  survey  be  made. 

The  estimate  for  the  cost  of  a  survey  is  $1,200. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
United  States  Agent 

The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.  CHARLES  M.    BIRD,  ASSISTANT.  ENGINEER. 

Wilmington,  Del.,  October  7, 1884. 
Qenkral:  I  have  the  honor  to  sabmit  the  following  report  of  the  examinatiou  by 
vour  direction  under  act  of  Congress  approved  July  5,  1884,  of  "  Lowes  Creek  and 
Rehoboth  Bay,  Delaware,  Assateague  ami  Chiucotea^ne  bays,  Maryland,  with  a  view- 
to  form  a  continuous  inland  navigation  from  Chiucoteague  Bay,  in  Virginia,  to  th« 
Delaware  Bay  at  or  near  Lewes,  Del." 
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The  headwaters  of  Lewes  Creek  take  their  rise  in  the  marshes  near  the  8ea-c4>&st 
near  Cape  Henlopen,  in  the  State  of  Delaware,  flow  in  a  northwesterly  direction,  and 
enter  the  Delaware  Bay  above  the  town  of  Lewes,  about  15  miles  above  the  Delaware 
breakwater.  A  sandy  bar  extends  across  the  mouth  of  the  creek,  having  u|>on  it 
only  l-J  feet  of  water  at  mean  low  water.  Crossinji^  this  bar  and  entering  the  creek 
there  is  good  depth  of  \^ater  in  the  channel  for  1^  miles,  or  to  the  month  of  Broadkill 
Creek,  which  flows  into  Lewes  Creek  at  this  point.  Continuing  up  Lewes  Creek  the 
water  shoals  rapidly,  until  half  a  mile  above  the  mouth  of  Broadkill  there  is  only 
about  1  foot  at  low  water. 

Thirty  years  ago  this  stream  was  navigable  by  vessels  drawing  4  to  6  feet  up  to  the 
wharves  at  Lewes.  The  remains  of  a  stone  wharf  are  still  to  be  seen  more  than  a 
mile  above  Lewes,  where  tradition  says  the  bricks  used  in  building  Cape  Heulopen 
light-honse  were  unloaded  from  a  brig  which  brought  them  from  England. 

Between  the  mouth  and  the  town  of  Lewes,  a  distance  of  4^  miles,  the  stream  i^ 
nearly  parallel  with  the  Delaware  Bay,  separated  therefrom  by  a  narrow,  sandy  strip 
of  land,  varying  in  width  from  50  to  100  yards.  Above  the  town  the  creek  flows 
through  low,  sandy  marches ;  at  4  miles  above  Lewes  the  main  branch  of  the  creek 
diverges  to  the  westward;  a  smaller  branch  continues  toward  the  coast  and  Rehoboth 
Bay,  nnding  its  head  in  a  chain  of  fresh- water  ponds  connecting  it  and  the  marshes 
with  the  head  of  Rehoboth  Bay,  at  a  point  7f  miles  from  Lewes. 

From  this  point  the  route  of  inland  navigation  will  be  as  follows :  Through  Reho- 
both Bay  to  the  waters  of  Indian  River  Bay,  distance  5  miles ;  thence  crossing  Indian 
River  Bay,  a  distance  of  3i  miles.  From  the  northern  end  of  Indiai?  River  Bay  to  the 
waters  of  Little  Assawoman  Bay  the  distance  is  5  miles ;  the  channel  would  follow 
the  line  of  marshy  ponds  and  ditches,  passing  through  what  are  called  **  Fresh  "  and 
"  Salt "  Ponds,  until  the  waters  of  Miller's  Creek  are  reached  ;  thence  passing  through 
Little  Assawoman  Bay,  a  distance  of  4^  miles,  "Big"  or  Assawoman  Bay  proper  is 
reached  ;  thence  through  this  bay  5  miles  to  the  head  of  Isle  of  Wight  Bay  ;  through 
this  bay  to  the  head  of  Sinepuxent  Bay,  near  Ocean  City,  the  distance  is  3f  miles ; 
thence  through  Sinepuxent  Bay  to  Cbincoteague  B^y  at  South  Point  is  10  miles ;  from 
South  Point  through  Cbincoteague  Bay  to  Chincoteagae  Inlet  is  26  miles,  making  a 
total  distance  from  the  mouth  of  Lewes  Creek  to  Cbincoteague  Inlet  by  inland  navi- 
gation of  74f  miles. 

Of  this  distance  some  60  miles  is  navigable  at  the  present  time  for  vessels  of  5  feet 
draught,'  leaving  about  15  miles  to  be  improved  by  dredging  and  clearing  out  the  con- 
necting water-ways. 

Commencing  at  Lewes  Creek  it  will  be  necessary  to  open  communication  with  Re- 
hoboth Bay  by  dredging  the  channel  of  Lewes  Creek  and  continuing  the  dredging 
through  the  marshes  and  ponds  until  Rehoboth  Bay  is  reached.  The  material  through 
which  the  channel  will  pass  is  a  tough  muddy  sand  and  soft  mud. 

Rehoboth  Bay  is  a  sheet  of  water  about  4^  miles  long  by  3  miles  wide,  separated 
from  the  ocean  by  a  low.  narrow  sand-beach,  with  two  large  creeks.  (Herring's  and 
Love's)  flowing  into  it ;  large  sand-flats  stretch  out  from  the  eastern  or  beach  side, 
caused  by  easterly  storm-tides  sweeping  across  from  the  ocean  and  transporting  the 
beach  sand,  but  along  the  western  shore  a  6-foot  channel  leads  from  the  head  of  the 
bay  to  a  shoal  called  the  Bulkhead,  near  to  the  ocean  at  Indian  River  Inlet. 

The  first  reliable  data  that  we  have  regarding  this  inlet  is  from  the  chart  of  the 
United  States  Coast  Survey  made  in  1843.  At  that  time  there  was  1^  feet  at  mean 
low  water  on  the  outer  bar  and  3^  feet  on  the  inside  shoal.  At  present  there  is  about 
the  same  depth  on  the  outer  bar.  while  on  the  inside  shoal  (the  Bulkhead)  there  is 
only  1  foot  at  mean  low  water ;  the  average  rise  of  the  tide  does  not  exceed  1|  feet  at 
this  shoal.  Three  feet  is  about  the  greatest  draught  of  water  that  can  be  carried  over 
it.  The  smallest  vessels  trading  to  Indian  River  and  Rehoboth  bays  are  now  obliged 
to  lighter  over  this  shoal.  The  cost  of  freight  is  not  only  greatly  increased  by  this 
rehandling,  but  also  by  uncertainty  as  to  time;  vessels  during  a  range  of  low  tides 
have  laid  aground  on  the  Bulkhead  as  long  as  three  weeks ;  one  week  is  about  the 
average  time  consumed  in  getting  over  it.  This  renders  it  impossible  to  ship  any  per- 
ishable freights,  such  as  fruit,  vegetables,  fish,  or  oysters. 

The  vessel-owners  attempted  about  twenty-»five  years  ago  to  improve  the  navigation 
by  closing  by  means  of  dikes  all  but  the  principal  channel ;  this  afforded  a  temporary 
relief,  Jbut  a  heavy  storm-tide  about  eighteen  months  later  swept  the  dikes  away. 
About  eight  years  ago  a  narrow  channel  was  dredged  through  the  Bulkhead  ;  it  has 
since  entirely  filled  up,  not  having  sufidcient  dimensions  to  maintain  it«elf. 

In  June,  1882,  a  project  was  submitted  by  Capt.  William  Ludlow,  United  States  En- 
gineers, for  the  removal  of  the  Bulkhead  Shoal  by  means  of  dikes  and  by  dredging, 
at  a  cost  of  |50,000. 

An  appropriation  of  ^10,000  was  made  by  act  of  Congress  pa«sed  August  2,  18®, 
and  a  contract  was  made  in  May,  1883,  for  dredging  a  channel  4  feet  deep  through  the 
Bulkhead.  Work  was  begun  in' June  and  a  channel  3,300  feet  in  length,  with  a  width 
of  80  feet  for  2,200  feet,  and  of  GO  feet  width  for  the  remaining  1,100  feet,  with  a  depth 
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throaghoat  of  4  feet  at  mean  low  water,  was  made.  The  work  was  finished  in  Novem- 
ber, 1b83.  The  material  composing  the  Bulkhead  Shoal,  line,  shifting  sand;  at  the 
present  time  the  new  channel  is  almost  closed,  and  the  navigation  is  as  dithcult  as 
before. 

This  inlet  is  the  only  entrance  into  Indian  River  and  Rehoboth  bays,  and«is  com- 
mon to  both.  The  navigation  between  the  bays  is  carried  on  throngh  two  passages, 
known  as  the  *•  Ditches"  (Big  and  Little;.  Big  Ditch,  tiie  northern  passage,  is  350 
feet  wide  and  15  feet  deep.  Little  Ditch  is  400  feet  wide  and  6  feet  deep.  Indian 
River  Bay,  lyin^  south  of  Rehoboth  Bay,  with  an  average  width  of  li  miles,  extends 
in  a  westerly  direction  6i  miles ;  it  there  divides  into  two  branches;  the  principal 
branch,  called  Indian  River,  bears  a  little  to  the  northward  to  Millsborou^h,  6  miles 
further  up.  The  other  branch,  after  extending  about  a  mile  sonthwest,  divides  into 
two  branches,  viz.  Pepper  Creek,  reaching  west-southwest  4i  miles  to  Dagsborough,  and 
Vine  Creek,  extending  south  to  Frankford,  4  miles.  Indian  River  Bay  has  a  nearly 
nniform  depth  of  from  6  to  8  feet  almost  from  shore  to  shore.  Vessels  drawing  4  ieet 
can  iuicend  the  Millsborough  Branch  to  within  a  mile  of  that  town,  and  the  Frankford 
Branch  to  the  various  landings  on  Vine  and  Pepper  creeks,  1  to  2  miles  above  their 
mouthfs  encountering  in  either  case  only  a  few  mud-dats  of  no,serious  importance. 

White's  Creek,  flowing  northward  from  Ocean  View,  empties  into  Indian  River  Bay 
at  its  southeastern  extremity,  and  is  navigable  for  vessels  of  4  feet  draught  to  within  a 
short  distance  of  Ocean  View,  5  miles  from  its  junction  "with  the  bay. 

From  Indian  River  Bay,  Little  Assa woman  Bay  can  be  reached  by  striking  into  the 
marshes  of  Miller's  Creek,  either  from  the  waters  of  White  Creek  or  by  keeping  through 
the  marshes  along  the  coast,  cleaning  out  the  small  water-CDurses  and  passing  through 
the  ponds  lying  alou^  the  route.  Two  large  ponds  (Fresh  and  Salt  ponds)  and  numer- 
ous small  pon£  are  found.  These  ponds  are  generally  connected  with  each  other  by 
shallow  water-courses,  only  full  at  very  high  tides.  The  distance  by  either  route  is 
about  5  miles. 

Little  Assawoman  Bay  is  an  irregular  body  of  water  about  4i  miles  in  length  and 
averaging  1  mile  in  width,  with  a  4-foot  channel  through  it.  Two  large  creeks  empty 
into  it— Miller's  Creek  on  the  northwest  and  William's  Creek  about  midway  on  the 
west.  These  creeks  are  said  to  be  navigable  for  4  feet  draught  to  nearly  3  miles  each 
from  their  months,  and  drain  a  large  extent  of  country. 

Little  Assawoman  and  Assawoman  bays  are  divided  from  each  othe.r  by  about  a 
mile  of  marshy  land  lying  back  of  Fen  wick's  Island  light-house.  These  marshes 
have  narrow  passages,  through  which  vessels  pass,  with  dejith  of  water  of  from  4  to  10 
feet. 

Assawoman  Bay,  extending  southwest  to  the  Isle  of  Wight,  is  4  miles  long  and  has 
an  average  width  of  1|  miles,  with  a  nearly  uniform  depth  of  from  4  to  6  feet.  It 
IB  entered  on  the  west  by  Gray's  Creek,  navigable  for  several  miles  by  vessels  of  4 
feet  draught.  Near  the  mouth  of  Gray's  Creek  the  line  between  the  States  of  Dela- 
ware and  Maryland  crosses. 

At  Isle  of  Wight  the  bay  of  the  same  name  is  entered.  This  bay  is  2  miles  long ; 
average  width,  3  miles.  Saint  Martin's  River,  flowing  southeast,  and  navigable  about 
5  miles  above  its  mouth,  empties  into  the  bay  from  the  north.  On  the  southwest  it  is 
entered  by  Tnrval's  Creek  ;  ascending  Turval's  Creek  in  a  southwesterly  direction 
1^  miles,  it  divides,  Turval's  Creek  bearing  to  the  west,  navigable  1-^  miles  further 
up.  The  eastern  branch,  or  Herring's  Creek,  flows  nearly  north,  and  is  navigable 
for  2  miles. 

Passing  from  the  Isle  of  Wight  Bay,  Slnepuxent  Bay  is  reached.  This  bay  extends 
nearly  southwest  to  South  Point;  it  is  11}  miles  long,  with  an  average  width  of  1 
mile ;  depth  of  water  about  6  feet.  One  and  three-quarter  miles  from  the  north  end 
it  is  crossed  by  the  line  of  the  Wicomico  and  Pocomoke  Railroad,  which  has  its 
eastern  terminus  at  Ocean  City,  on  the  sea-coast,  about  one-quarter  of  a  mile  from  the 
bay. 

At  South  Point,  Chincoteague  Bay  is  entered,  extending  southwest  to  the  inlet  of 
the  same  name :  distance  to  the  inlet,  26  miles.  Chincoteague  Bay  is  a  large  body  of 
water,  being  21  miles  long  from  Slnepuxent  Bay  to  the  head  of  Chincoteague  Inlet, 
averaging  about  5  miles  in  width,  with  a  depth  of  water  throughout  of  from  4  to  8 
feet.  The  outer  bar  of  Chincoteague  Inlet  can  be  crossed  by  vessels  drawing  7  feet 
at  mean  low  water  in  calm  weather.  After  crossing  the  bar  there  are  several  chan- 
nels leading  to  Chincoteague  Bay,  with  a  depth  of  water  of  from  10  to  12  feet,  but  at 
the  inner  bars  at  the  entrance  to  the  bay  there  is  only  found  a  depth  of  4^^  feet  at 
low  water.     The  average  rise  of  tide  at  the  inner  bar  is  about  2  feet. 

Chincoteague  Island  is  about  8^  miles  long,  with  an  average  width  of  three-quar- 
ters of  a  mile.  It  is  low  and  marshy;  it  lies  between  Assateague  Island  and  the  main- 
land. The  population  of  the  island  is  about  4,000.  They  depend  almost  entirely  on 
the  oyster  business.  Most  of  the  business  is  done  at  the  settlement  on  the  northwest 
side  of  the  island,  where  there  is  a  large  hotel,  several  stores,  and  a  custom-house. 

About  5  miles  above  Chincoteague,  on  the  western  shore  of  the  bay,  is  the  town 
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of  Franklin,  the  sonthem  terminns  of  the  Delaware,  Maryland  and  Virginia  Rail- 
road. By  this  railroad  this  section  is  connected  with  the  Eastern  Shore  system  of  rail- 
roads, and  thus  with  Baltimore,  Philadelphia,  and  New  York.  A  small  steamboat, 
owned  by  the  Old  Dominion  Steamship  Company,  plies  between  Franklin  and  Cbin- 
coteagne. 

Franklin  is  a  small  place.  There  is  a  hotel,  several  stores,  and  a  post-office*  and 
several  oyster-honses  where  oysters  are  prepared  for  shipment. 

About  three-quarters  of  a  mile  southwest  of  Franklin,  on  the  bay-shore^  is  the  town 
of  Greenback  ville,  with  about  500  inhabitants.  All  of  these  localities  are  m  Accomack 
County,  Virginia.  The  country  is  extremely  productive,  growing  largely  sweet  pota- 
toes ot  fine  quality,  which  are  in  great  demand  in  the  markets  of  Philadelplua  and 
New  York. 

The  line  between  the  States  of  Virginia  and  Maryland  is  about  one-half  of  a  mile  to 
the  north  of  Franklin. 

There  are  several  small  settlements  on  the  western  shore  of  the  bay  north  of  Frank- 
lin, and  innumerable  landings.  The  bay  is  also  entered  by  several  large  creeks  and 
bays  navigable  by  vessels  and  giving  access  to  a  large  extent  of  country. 

From  the  north  end  of  Little  Assawoman  Bay  to  the  head  of  Chincoteagne  Island 
the  waters  of  the  bays  are  separated  from  those  of  the  ocean  by  a  low,  sandy  spit,  with 
a  width  of  from  one-quarter  of  a  mile  to  1  mile.  In  many  places  this  spit  is  low,  and 
the  waters  of  the  ocean  in  heavy  gales  from  the  east  and  southeast  wash  over  into 
the  bays. 

The  only  inlet  in  these  bays  from  the  ocean  at  the  present  time,  and  for  many  yean 
past,  is  that  at  Chincoteague.    The  distance  is  about  50  miles. 

The  area  of  country  draining  into  these  bays  by  the  streams  emptying  into  them  is 
approximately  300  square  miles.  Owing  to  the  cnaracter  of  the  surronnding  conn  try, 
the  rain-water  falling  is  absorbed  by  the  sandy  soil  and  rapidly  evaporated.  The  in- 
fluence of  the  ocean  tides  are  not  apparent  at  a  distance  of  2  or  3  miles  above  the  in- 
let ;  currents  are  caused  entirely  by  the  action  of  the  winds. 

Owing  to  the  stagnation  of  the  waters  in  the  upper  bays  and  in  the  northern  part 
of  Chincoteague  Bay,  the  oyster  grounds  are  at  present  limited  in  their  extent.  The 
opening  of  the  passage  between  these  waters  and  Indian  River  Bay  will  ^ve  the 
needed  outlet  to  the  north,  and  create  a  circulation  of  the  waters,  bunging  into  ose 
nearly  70  square  miles  of  ground  suitable  for  oyster-planting.  Oysters  from  this  sec- 
tion have  been  celebrated  for  many  years  for  their  excellence. 

New  inlets  have  been  opened  at  several  places  in  former  years  by  the  action  of  the 
ocean,  but  they  have  been  closed  again  in  the  course  of  time  by  the  same  action.  In 
June,  1821,  a  heavy  gale  opened  Sandy  Point  Inlet  with  1  foot  of  water,  bnt  in  1831 
it  was  closed  by  natural  causes. 

Green  Point  Inlet  was  cut  through  the  beach  during  a  gale  in  1837,  and  was  closed 
sev^en  years  later. 

Old  Sinepuxent  Inlet,  which  was  opened  by  the  sea  about  sixty  years  before,  was 
closed  in  1831, 

These  three  inlets  were  within  a  space  of  3  miles,  and  were  all  north  of  Chinco- 
teague Village. 

Green  Run  Inlet,  which  was  also  opened  by  a  heavy  g&le,  had  a  depth  of  about  6 
feet  of  water  for  nearly  ten  years;  it  closed  about  forty-nve  years  ago,  after  shifting 
nearly  half  a  mile  south  of  its  original  position. 

Many  attempts  have  been  made  by  those  living  upon  and  navigating  the  bays  to 
open  inlets  by  cutting  through  the  beach,  but  these  efforts  have  always  proved  im- 
practicable. The  only  practicable  way  of  a  northern  outlet  or  inlet  to  the  hay^  is*  in 
my  opinion,  to  be  found  in  the  proposed  direction  connecting  these  waters  with  those 
of  Indian  River  and  Rehoboth  bays,  and  thence  with  the  Delaware  Bay.  These  pas- 
sages being  sheltered  from  the  ocean,  would  remain  open,  while  the  currents  produced 
by  the  winds  and  tides  which  would  flow  through  them  would  not  only  maintain 
their  dei)th  but  increase  it. 

The  "Ditches,"  as  the  passages  are  called,  which  connect  Indian  River  and  Reho- 
both bays,  were  cnt  through  the  neck  of  land  which  at  that  time  connected  Bur- 
ton's Island  with  the  mainland,  by  a  farmer  owning  the  land,  in  order  to  keep  his 
cattle  from  straying.  This  was  about  the  year  180U.  Since  then  the  water  has  en- 
larged them,  until  at  present  they  are  the  main  passages. 

Should  the  proposed  inland  channel  be  made,  the  inlets  into  the  ocean  would  not 
be  needed,  and  they  could  be  left  entirely  to  themselves,  their  opening  or  closing  hav- 
ing no  particular  effect  on  the  navigation  of  the  bays. 

The  present  commerce  of  Indian  River  and  Rehoboth  bays  consists  of  seven  ves- 
sels, with  a  tonnage  of  220  tons.  These  vessels  only  draw  about  3  feet  of  wat«r  when 
loaded,  owing  to  the  shoals  at  the  Bulkhead  and  the  outer  bar  at  the  inlet.  They 
transport  lumber,  ronl-wood,  and  grain  on  their  outward  trips,  bringing  back  light 
cargoes  of  lime,  bricks,  and  merchandise.  They  make  from  ten  to  twelve  trips  each, 
yearly,  to  Philadelphia  and  to  ports  on  the  Delaware  Bay.    About  ten  small  vessels 
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owned  elsewhere  also  make  occasional  visits  to  these  waters,  taking  out  cargoes  of 
lumber. 

The  navigation  is  attended  at  present  with  tedious  delays,  caused  by  these  small 
vessels  having  to  wait  in  harbors  in  the  Delaware  Bay  until  they  have  a  fair  wind, 
when  they  venture  out,  as  they  can  only  cross  the  bar  at  Indian  River  Inlet  at  high 
water;  they  are  often  forced  hy  changes  of  wind  or  weather  to  make  several  attempts 
before  they  succeed  in  getting  in  the  inlet. 

With  the  entrance  to  these  waters  from  the  Delaware  Bay  all  this  delay  and  danger 
would  be  avoided,  and  the  navigation  rendered  safe  and  certain  at  all  times.  Mill- 
ions of  feet  of  lumber  would  l^  manufactured  and  shipped  by  vessels  which  can 
find  an  outlet  in  no  other  way,  while  the  cord- wood,  which  is  at  present  worth  prac- 
tically nothing  to  the  owners,  owing  to  the  expense  of  hauling  to  the  railroad  and  the 
costly  freights  by  that  mode  of  tran8i>ortation,  would  be  shipped  in  large  quantities 
and  return  good  profits.  i:^- 

While  for  passenger  travel  and  many  kinds  of  freight  the  railroad  will  be  preferred 
as  a  means  of  transportation^  there  is  no  questioning  the  fact  that  for  freights  where 
slow  movements  are  permissible  the  cheapness  of  transportation  by  water  will  result 
in  the  shipment  to  market  of  immense  quantities  of  the  productions  of  this  section 
which  can  reach  there  in  no  other  way. 

The  commercial  statistics  for  the  past  year,  as  near  as  can  be  arrived  at,  including 
only  what  has  been  carried  by  vessels,  are  as  follows: 

XZPOBTS. 

500,000  feet  pine  and  oak  lumber '. 95,000 

20,000  bushels  wheat 20,000 

40,000  bushels  com 20,000 

2,000  cords  wood 4,000 

Total  value 49,000 

IMPOSTS. 

5,000  bushels  lime $500 

7,000  bushels  oysters  (plants) 1,000 

500  tons  fertilizers 11,250 

General  merchandise 75,000 

Total  value 87,750 

These  figures  represent  the  commerce  of  Indian  River  and  Rehoboth  bays  alone. 
The  vessels  are  owned  by  merchants  doing  business  in  the  towns  along  the  streams, 
and  are  freighted  entirely  b^  themselves,  the  uncertainty  of  the  navigation  rendering  ' 
any  general  carrying  trade  impossible. 

There  are  many  persons  who  were  engaged  in  commerce  and  who  sailed  vessels  in 
these  waters  before  the  opening  of  the  railroads  who  are  anxious  to  again  put  vessels 
on  the  bays,  and  who  wilt  do  so  at  once  should  the  navigation  be  improved. 

There  are  at  present  on  the  navigable  waters  of  Rehoboth  and  Indian  River  bays 
22  saw-mills,  with  a  capacity  averaging  each  8,000  feet  of  lumber  per  day ;  and  on  the 
waters  south  from  Little  Assawoman  Bay  to  Chincoteague  about  40  saw-mills  about 
the  same  capacity,  capable  of  an  annual  supply  of  lumber  of  nearly  150,000,000  feet, 
and  of  a  value  at  the  mills  of  at  least  $1,500,000.  ' 

The  cord- wood  now  standing  in  the  woods  along  the  bays  and  streams  easily 
reached  b^  vessels  is  almost  inexhaustible.  At  present  it  cannot  be  marketed.  Tim- 
ber for  piling,  largely  in  demand  along  the  Delaware  Bay  and  elsewhere,  cannot  now 
be  sent  from  here.  Ship-timber^  oak  plankine,  frame-timber,  and  knees  are  found  here 
in  great  quantities  and  of  superior  quality,  while  railroad-ties  will  be  shipped  in  great 
quantities. 

The  soil  of  the  country  lying  along  the  bays  is  of  very  good  quality,  easily  worked, 
and  of  great  productiveness.  Liime  is  greatly  needed,  but  the  cost  of  transporting  it 
by  railroad,  and  the  distance  it  has  to  be  hauled  from  the  railroad,  is  too  great  to 
allow  of  its  being  used  at  present.  With  water  transportation  it  can  be  cheaply 
brought  almost  to  the  fields  bj^  vessels  as  return  freights. 

The  area  of  country  immediately  to  be  benefited  by  the  inland  navigation  amounts 
to  about  400  square  miles. 

The  oyster  business,  as  at  present  carried  on  in  Chincoteaj^neJBay,  gives  employment 
to  more  than  5,000  men.  It  is  capable  of  being  largely  increased  if  the  waters  are 
given  a  northern  outlet,  thus  producing  a  current  and  retrieving  the  stagnation  of 
the  waters,  which  at  present  prevents  the  oyster  being  planted  or  raised  north  of 
Snow  Hill  Landing,  about  one-half  of  Chincoteague  Bay  being  thus  rendered  of  no 
value  for  this  purpose. 
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By  prodacin^  a  current  throaffh  the  bays  aa  area  of  about  40  square  miles  of  oya- 
ter  ^rouud  will  be  madeavailab^  in  Cbincotea^ue  Bay  alone,  while  the  bays  to  the 
north,  including  Indian  River  and  Rehoboth,  will  add  nearly  as  much  more,  making 
altogether  some  75  square  miles,  or  48,000  acres,  capable  of  accommodating,  at  the 
present  rate  of  planting,  an  annual  oyster  crop  of  40,000,000  bushels,  worth,  at  present 
prices  at  the  landings,  about  $20,000,000. 

Oysters  have  been  planted  in  Indian  River  Bay  with  good  results,  but  the  lack  of 
water  carriage  for  the  plants  has  caused  the  enterprise  to  be  abandoned  for  the  pres- 
ent. 

To  show  the  immense  increase  the  oyster  business  is  capable  of,  the  following  facts 
are  presented : 

Prior  tothe  opening  of  the  Maryland,  Delaware  and  Virginia  Railroad  the  number 
of  oysters  planted  at  Chincoteague,  Franklin,  and  vicinity,  in  Virginia  waters, 
amounted  to  36,000  bushels  annually. 

At  present  writing  there  are  planted  in  the  same  waters  300,000  bushels.  This  num- 
ber of  oysters  planted,  should  they  do  reasonably  well,  will  produce  at  least  450,000 
bushels  for  market.  This  is  in  Virginia  waters  alone.  The  increase  of  the  oyster 
crop  in  the  Maryland  waters  of  Chincoteague  Bay  since  the  opening  of  the  railroad 
(about  eight  years)  is  estimated  by  those  well  acquainted  with  the  tacts  at  fully  800 
per  centum. 

The  benefit  arising  from  the  railroad  is  only  in  the  outlet  to  market  afforded  by  the 
same.  By  the  proposed  improvement  of  navigation  the  outlet  to  market  is  not  only 
cheapened  and  increased,  but  the  acreage  of  planting-ground  immensely  enlarged. 

From  the  most  reliable  sources  available,  viz,  those  who  are  now  engaged  in  busi- 
ness along  the  bays,  and  who  are  perfectly  conversant  with  tl^e  resources  of  the 
country,  I  have  obtained  the  following  estimate  of  the  probable  amount  of  freight 
that  would  be  annually  transported  by  water  carriage,  with  a  safe  inland  channel  of 
5  feet  at  low  water : 

EXPORTS. 

Piling-logs,  10,000 |2O,00O 

Railroad-ties,  100,000 50,000 

Ship-timber 100,000 

Lumber,  25,000,000  feet 250,000 

Cord-wood,  100,000  cords 200,000 

Oysters,  1,000,000  bushels 200,000 

Grain,  500,000  bushels 250,000 

Total 1,070,000 

IMPORTS. 

General  merchandise |50O,00O 

Lime,  1,000,000  bushels 100,000 

Fertilizers,  1,000  tons 125,000 

Total 725,000 

SUMMARY. 

It  would  appear  that  the  total  amount  of  navigable  waters  to  be  brought  into 
safe  communication  with  markets  via  the  Delaware  Bay  by  the  proposed  improve- 
ment will  be,  in  round  numbers,  150  miles  to  the  various  landings  along  the  creeks  and 
bays,  giving  an  outlet  to  400  square  miles  of  territory. 

The  total  distance  to  be  improved  to  render  this  available  is,  altogether,  15  miles. 
This  distance  can  probably  be  shortened  somewhat,  and  much  of  it  will  require  but 
little  work  and  moderate  expense. 

The  opening  of  inlets  into  the  ocean  can  only  be  made  with  great  cost  and  with  no 
certainty  of  their  permanency. 

The  amount  of  commerce  to  be  benefited  is  estimated  to  be  $1,795,000. 

It  is  impossible  to  estimate  the  cost  required  to  complete  the  work  until  a  survey  of 
the  route  is  made.  From  the  amount  of  the  interests  to  be  benefited  by  the  improve- 
ment, I  would  respectfully  recommend  that  the  survey  be  made. 

The  opening  of  inland  navigation  would  probably  benefit  the  ocean  inlets  by  in- 
creasing the  now  of  water  through  them,  but  their  condition  would  have  little  or  no 
infiuence  on  the  through  navigation. 

From  the  Delaware  Bay  to  Little  Assawoman  Bay  is  in  the  collection  district  of 
Delaware. 

From  Assawoman  Bay  to  Franklin  City  is  in  the  eastern  collection  district,  Mary- 
land. 
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From  Franklin  City  to  Chincoteague  Inlet  is  in  the  Cherrystone  collection  district, 
Virginia. 

Cape  Henlopen,  Feuwick's  Island,  and  Assateague  lights  are  the  nearest  light- 
honses.    Fort  Delaware  is  the  nearest  fort. 

I  remain,  sir,  very  respectfully,  your  obedient  servant, 

Chas.  M.  Bibd, 
Assistant  Engineer, 
General  William  F.  Smith, 

United  States  Agent, 


PRELIMINARY  SURVEY  AND  ESTIMATES  FOR  AN  IMPROVEMENT  WITH 
A  VIEW  TO  FORMING  A  CONTINUOUS  INLAND  NAVIGATION  PROM 
CHINCOTEAGUE  BAY,  VIRGINIA,  TO  DELAWARE  BAY,  AT  OR  NEAR 
LEWES,  DELAWARE. 

United  States  Engineer  Office, 

Wilmington^  Del,^  January  14,  1886. 
General:  I  have  the  honor  to  sabmit  herewith  the  prelimiQary  re- 
port of  a  survey  aud  estimates  for  an  improvement  '^  with  a  view  to 
form  continuous  inland  navigation  from  Chincoteague  Bay,  in  Virginia, 
to  Delaware  Bay,  at  or  near  Lewes,  Delaware.'' 
The  facts  developed  by  the  survey  are  as  follows,  viz : 
The  distance  to  be  benefited  is  72.91  miles ;  the  distance  to  be  im- 
proved is  15.91  miles,  of  which  there  are — 

MUes. 

From  Delaware  Bay  to  Rehoboth  Bay 11.4 

White's  Creek  to  Little  ABsawoman  Bay 4.51 

Total 15.91 

Giving  clear  navigation  on  the  main  line  of  72.91  miles,  and  taking 
into  account  the  subsidiary  water-courses  whicli  are  now  navigable, 
would  open  to  commerce  by  water  over  200  miles. 

In  addition  to  the  information  given  in  report  of  Mr.  Charles  M.  Bird, 
dated  October  7, 1884,  showing  the  value  of  the  improvement,  to  which, 
attention  is  respectfully  called,  it  is  stated  that  a  steamer  is  now  build- 
ing to  ply  between  Ocean  View,  Rehoboth  Bay,  and  Philadelphia,  and 
that  such  an  improvement  as  the  above,  if  carried  out,  would  supply 
commerce  for  many  more  steamers. 

The  railroad  charges  and  wagon  transportation  to  various  points  on 
the  line  are  now  almost  prohibitory,  and  would  at  once  be  brought 
down  to  reasonable  limits. 

The  estimates  for  the  total  work  are  as  follows,  viz : 

Delaware  Bay  to  Rehoboth  Bay : 

1,300,620  cubic  yards  dredging,  at  15  cents  per  yard $195, 093 

Bridging 27,000 

Pier  near  Lewes,  above  cut  into  Delaware  Bay 25, 000 

White's  Creek  to  Little  Assa woman  Bay : 

538,560  cubic  yards  dredging,  at  15  cents  per  yard  80, 784 

Bridging 11,000 

EngineeriBg  and  superintendence 11, 123 

Total , 350,000 

These  estimates  are  based  upon  a  channel  70  feet  wide  at  the  bottom, 
and  having  a  depth  of  6  feet  at  mean  low  water.    The  whole  work  should 
be  completed  in  about  250  working  days,  and,  therefore,  the  entire  es- 
timate could  be  profitably  expended  in  one  year. 
57  E 
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As  soon  as  the  maps  of  the  survey  are  completed  they  will  be  sab- 
mitted,  together  with  a  report  in  detail. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent 
The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.  CHARLES  M.   BIRD,   ASSISTAlTr  ENOIKEBR. 

UxiTBD  States  Engineer  Office, 

Wilmington,  Del,  Januarif  13,  1883. 

General  :  I  respectfully  report  the  following  preliminary  report  of  survey  and  es- 
timate of  the  cost  of  "  forming  continuous  inland  navigation  from  Chincoteague  Bay, 
in  Virginia,  to  the  Delaware  Bay,  at  or  near  Lewes,  Del.'^ 

The  surveys  were  commenced  by  vour  direction  on  the  28th  day  of  November  last; 
they  were  carried  forward  as  fast  as  the  weather  would  allow,  and  finished  on  the 
31st  day  of  December. 

Owing  to  the  lateness  of  the  season  and  the  inclemency  of  the  weather  we  were 
unable  to  make  any  soundings  in  the  bays  ;  but  from  former  surveys  of  Indian  River 
and  Reboboth  bays,  and  from  infonuatiou  gathered  from  persons  living  near  and 
navigating  the  waters  of  the  bays,  I  am  satisfied  that  there  is  sufficient  depth  in  the 
channels  to  meet  the  requirements  of  commerce  for  general  purposes  without  any  im- 
provement at  the  present  time.  Should  the  increase  of  commerce  jastify,  there  can 
be  excellent  navigation  secured  through  the  bays  with  comparatively  light  expendi- 
ture. 

The  line  of  improvement  between  the  Delaware  Bay  and  Reboboth  Bay  follows 
Lewes  Creek  to  its  head,  crosses  from  there  to  the  head  of  Little  Neck  Creek,  and  fol- 
lows that  stream  to  Reboboth  Bay,  which  it  enters  west  of  Thompson's  Island* 

From  this  point  to  White's  Creek,  flowing  into  Indian  River  Bay  at  its  Bonthera 
side,  a  distance  of  7  miles,  there  is  good  water,  with  an  average  depth  of  6^  feet  at 
low  water  with  the  exception  of  a  small  shoal  near  Burton's  Island,  where  there  is 
at  present  only  about  4  feet  of  water.  I  am  of  the  opinion  that  this  shoal  will  disap- 
pear if  the  navigation  is  opened  between  the  Delaware  and  Reboboth  bays.  Should 
it  be  decided  to  remove  it  by  dredging,  the  probable  cost  would  amount  to  about  $500. 

From  the  mouth  of  White's  Creek  the  line  follows  up  the  creek  a  distance  of  U 
miles,  thence  through  the  marsh,  crossing  to  a  small  stream  flowing  into  the  large  Salt 
Pond,  through  the  Salt  Pond,  and  thence  through  low  marshes,  cut  up  with  pondi 
and 'small  water-courses,  to  the  waters  ©f  Jefferson's  Creek,  entering  Little  Assawo- 
man  Bay  near  the  mouth  of  Miller's  Creek. 

The  work  can  be  carried  on  throughout  by  dredging,  and  presents  no  serious  obsta- 
cles. 

The  material  is  sandy  gravel  for  a  short  distance  at  the  heads  of  the  streams,  but  is 
generally  soft,  sandy  mud,  eamly  handled,  and  of  a  character  to  withstand  the  action 
of  the  water.  From  an  examination  of  tiie  present  banks  of  the  streams  there  ap- 
pears to  have  been  but  little  change  in  them  during  the  past  forty  years,  as  shown 
by  the  charts  of  the  United  States  Coast  Survey,  while  the  currents  caused  by  opening 
the  bays  to  the  actions  of  the  tides  (which  at  present  are  not  felt  at  all)  will  not 
only  preserve  their  depth,  but,  Judging  by  former  experience  in  this  locality,  will,  in 
all  probability,  improve  it. 

The  maps  and  profiles  of  the  routes  are  being  prepared  as  rapidly  as  possible,  with 
a  detailed  report  of  the  route,  which  will  be  presented  at  an  early  date. 

I  append  tne  following  estimate  of  probable  cost,  which  I  think  is  full  and  liberal. 
The  channel  is  proposed  by  this  estimate  to  be  enlarged  and  deepened  to  a  width  of 
70  feet,  with  a  depth  of  6  feet  at  mean  low  water  throughout : 

Milea. 

Distance  from  Delaware  Bay  to  Reboboth  Bay 11.40 

Rehobofh  and  Indian  River  bays  and  White's  Creek 8.75 

White's  Creek  to  Little  Assawoman  Bay 4.51 

Little  Assawomau  Bay  to  head  of  Chineoteague  Bay 22. 25 

Head  of  Chincoteague  Bay  to  Chincoteague  Inlet 26.00 

Total  distance  to  be  benefited 72,91 

Total  distance  to  be  improved 15.91 
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BSTIM ATED  COST  OF  WORK. 

Delaware  Bay  to  Rehoboth  Bay : 

I,300,<i20cubioyard8dredging,  at  15cent8 (195, 003 

Cost  of  bridging 27,000 

Pier  Dear  Lewes,  above  cnt  in  Delaware  Bay : 
Pier  to  be  2,150  feet  long 25,000 

247,093 
White's  Creek  to  Little  Assawoman  Bay : 

538,560  cubic  vards  dredging,  at  15  cents |80,784 

Cost  of  bridging 11,000 

91,784 

338,877 
Engineering  and  superintendence 11,123 

Total 350,000 

Since  the  date  of  my  report  of  the  preliminary  examination,  October  7,  1884,  of  this 
route,  work  has  been  commenced  at  Ocean  View,  at  the  head  of  White's  Creek,  on 
a  steam  propeller  of  75  tons  capacity,  which  will  be  ready  for  service  by  March  1. 
This  boat  is  being  built  b^  Capt.  John  Holt,  and  is  intended  to  run  between  the  ports 
and  landings  on  Indian  River  and  Rehoboth  bays  and  the  city  of  Philadelphia. 

I  was  assured  by  Captain  Holt  and  by  the  owners  and  captains  of  sailing  vessels 
trading  on  the  bays  that  if  water  communication  is  opened  between  these  waters 
and  the  Delaware  Bay  there  will  be  at  least  ten  of  these  steamers  running  within 
twelve  months  thereafter. 

I  have  the  honor  to  be,  general,  very  respectfully,  your  obedient  servant, 

Chas.  M.  Bird, 
General  Wm.  F.  Smith,  Assisiant, 

United  States  Agent, 


survet  with  a  view  to  forming  a  continuous  inland  naviga- 
tion from  chincotbague  bay,  virginia,  to  delaware  bay,  at 
or  near  lewes,  delaware. 

United  States  Engineer  Office, 

Wilmington^  DeLy  April  6, 1885. 
General  :  I  have  the  honor  to  forward  herewith  the  detailed  report 
and  map*  of  a  sarvey  made  by  Mr.  0.  M.  Bird  of  Lewes  Creek  and  Re- 
hoboth Bay,  Delaware,  Assoteague  and  Ghincoteagae  bays,  Maryland, 
with  a  view  to  form  continuous  inland  navigation  from  Chincoteague 
Bay,  in  Virginia,  to  Delaware  Bay  at  or  near  Lewes,  Delaware.  Should 
the  question  be  considered  by  Congress  to  be  of  suflBcient  importance  to 
warrant  an  appropriation,  a  closer  estimate  would  be  required  before 
work  should  be  begun.  This  would  necessitate  soundings  to  be  taken 
"along  the  whole  line  of  the  route  where  bays  or  ponds  and  streams  are 
followed. 

The  point  selected  for  cutting  through  from  Lewes  Creek  into  the 
Delaware  is  shown  by  observations  made  on  the  shore  of  Delaware  Bay 
to  be  the  best  at  present  offered.  It  is  possible  that  the  completiott  of 
the  work  on  the  Delaware  Breakwater  may  throw  the  point  further  to 
the  east,  a  supposition  that  can  only  be  verified  by  further  observations 
after  the  breakwater  is  completed. 

Mr.  Bird  made  the  survey  under  many  disadvantages  and  has  done 
the  work  in  a  way  to  commend  him  to  the  Department. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 
The  Chief  of  Engineers,  U.  S.  A. 


*  Map  omitted. 
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report  of  mr.  charlb8  m.  bird. 

United  States  Engineer  Office, 

Wilmingtony  Del.,  March  31,  1H85. 

General  :  I  have  the  honor  to  submit  herewith  the  maps  and  profiles*  of  survej 
showing  the  proposed  route  of  ^'oontiunons  inland  navigation  from  Chincoteagae 
B«y,  in  Virginia,  to  the  Delaware  Bay  near  Lewes,  Del." 

The  survey  by  your  direction  was  commenced  on  the  27th  of  November,  1884,  at 
the  Delaware  Bay  near  Lewes. 

A  transit  line  was  run  through,  carefully  measured  with  a  steel  100-foot  chain, 
stakes  being  set  at  every  200  feet.  From  this  line  as  a  base,  connection  was  made 
with  prominent  points  shown  on  the  United  States  Coast  Survey  charts,  and  with 
otJier  surveys  made  in  the  vicinity  by  triangulation. 

In  order  to  decide  the  best  route,  divergeut  lines  were  run  from  the  main  transit 
line  along  streams  heading  near  the  route,  following  their  courses  to  their  mouths. 

Careful  levels  were  taken  over  these  lines  from  the  Delaware  Bay  to  Rehoboth  Bay, 
and  from  Indian  River  Bay  to  Little  Assawoman  Bay,  the  datum  of  levels  being  re- 
ferred to  the  plane  of  mean  low  water  in  the  Delaware  Bay  as  established  from  ob- 
servations during  many  years  by  the  United  States  Engineer  Corps  in  charge  of 
operations  at  the  United  States  iron  pier  at  Cape  Henlopen,  the  levels  commencing 
on  the  bench-mark  established  at  the  abutment  of  the  iron  pier. 

Owing  to  the  limited  time  and  the  lateness  of  the  season,  it  was  impossible  to  make 
any  80undin||^s  in  Rehoboth,  Indian  River,  or  Little  Assawoman  bays,  there  being 
more  or  less  ice  in  those  waters. 

The  soundings  marked  on  the  maps  are  taken  from  the  United  States  Coast  Survey 
charts,  and  from  surveys  of  Indian  River  and  Rehoboth  bays  made  under  the  direc- 
tion of  Maj.  William  Ludlow  Corps  of  Engineers,  in  March  and  April,  1882.  The 
latter  survey  also  located  Indian  River  Inlet  at  that  date  very  exactly. 

The  present  survey  connected  with  the  triangulation  points  established  by  the  sur- 
vey of  1882,  and  confirms  their  report  that  the  inlet  is  working  to  the  northward, 
the  inlet  at  the  present  time  being  800  feet, farther  north  than  in  1882. 

As  will  be  seen  by  referring  to  the  accompanying  map,t  the  proposed  route  will 
leave  the  Delaware  Bay  by  a  new  mouth  opened  into  Lewes  Creek  about  2  miles  west 
of  the  town  of  Lewes ;  thence,  following  Lewes  Creek  to  its  he&d,  crossing  through 
the  ridge  aiid  striking  the  head  of  a  smaD  stream  known  as  Miller's  Creek,  following 
that  stream  to  its  mouth,  entering  Rehoboth  Bay  to  the  west  of  Thompson's  Island; 
thence,  crossing  Rehoboth  and  Indian  River  bays  and  following  the  course  of  White's 
Creek,  the  route  will  cross  to  the  Salt  Pond,  and  throngh  the  pond  and  marshes  to  the 
waters  of  Jefferson  Creek  ;  thence  to  the  waters  of  Little  Assawoman  Bay. 

The  entrance  into  or  from  the  Delaware  Bay  will  be  at  a  point  near  the  **  Cedars,-' 
about  2  miles  west  of  the  town  of  Lewes.  This  entrance  will  be  made  by  cm  ting 
throngh  the  narrow  strip  of  sandy  beach  lying  between  Lewes  Creek  and  the  bay, 
continuing  the  6-foot  channel  until  tlie  6-foot  curve  is  reached  in  the  bay,  a  distance 
of  about  1,200  feet. 

To  protect  this  channel,  a  jetty  formed  by  round  and  sheet  piling,  filled  in  with  the 
dredged  material,  located  above  or  on  the  west  side  of  the  channel,  is  proposed,  the 
jetty  also  to  extend  to  the  6-foot  curve  in  the  bay. 

The  proposed  channel  throughout* will  be  70  feet  wide,  with  6  feet  depth  at  mean 
low  water. 

The  Broadkill  River,  a  stream  of  much  importance  commercially  to  the  lower  por- 
tion of  the  State  of  Delaware,  flows  into  Lewes  Creek,  entering  it  about  li  miles  to 
the  west  of  the  proposed  new  entrance  into  the  Delaware  Bay.  The  present  moath  of 
Lewes  Creek  is  about  2  miles  beyond  the  junction  with  the  Broadkill.  This  month  is 
obstructed  by  a  long  sand-bar,  having  only  about  H  feet  of  water  on  it  at  mean  low 
water.   For.  many  years  it  has  been  proposed  by  the  Government  to  improve  the  navi- 

fation  of  the  Broadkill  River,  and  to  avoid  this  bar  by  cutting  a  new  entrance  into  the 
ay ;  but  the  cost  of  the  work,  together  with  the  uncertainty  as  to  whether  the  flow  of 
water  in  and  out  of  the  creeks  would  be  sufficient  to  maintain  the  channel  depth 
after  improvement,  has  heretofore  been  greater  than  the  commerce  of  Broadkill  River 
alone  would  justify. 

Should  the  present  project  be  adopted,  the  opening  from  Lewes  Creek^intoltbe  De 
aware  Bay  will  be  available  for  the  commerce  of  Broadkill  River,  closing  the  present 
mouth  of  Lewes  Creek,  while  the  increased  flow  of  tides  caused  by  the  opening  of 
Lewes  Creek  for  navigation  would  be  sufficient  to  maintain  the  depth  of  channel 
into  the  bay. 

From  the  entrance  into  the  Delaware  Bay  the  route  follows  Lewes  Creek  gener- 
ally; but  as  that  stream  is  in  some  places  divided  into  two  or  more  branches,  thepro- 

*  Maps  and  profiles  omitted, 
t  Map  omitted. 
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jected  line  is  straighteDed,  the  cost  of  the  work  being  less  on  the  straight  line  than 
by  following  the  creek,  owing  to  the  distance  saved. 

It  has  been  kept  in  view  throaghout  the  location  of  the  route  to  avoid  all  abrupt 
bends  and  to  secure  as  good  alignmenftsas  possible,  in  order  to  allow  the  unobstructed 
flow  of  water  and  avoid  all  tendency  to  wash  the  banks  and  form  shoals  in  the 
channel.  • 

l!>om  the  head  of  Lewes  Creek  the  route  passes  through  Newbold's  Pond  and 
through  the  ridge  to  the  waters  of  Miller's  Creek,  thence  to  the  waters  of  Rehoboth 
Bay. 

At  the  entrance  into  Rehoboth  Bay  there  is  a  mean  depth  of  4  feet,  deepening  in  a 
short  distance  to  6  feet.  From  there  to  the  passages  between  this  and  Indian  River 
Bay,  known  as  the  "Ditches,"  nearly  7  feet  of  water  can  be  carried,  with  the  excep- 
tion of  a  small  shoal  at  the  eastern  point  of  Indian  River  N^ck,  extending  toward 
Cedar  Island.  On  this  shoal  there  is  only  4  feet  of  water.  The  estimated  cost  of  a 
channel  through  this  shoal,  to  be  90  feet  wide  and  6  feet  deep,  containing  1,500  cnbio 
yards  of  material,  at  cost  for  removal  of  15  cents  per  cubic  yard,  will  be  |375. 

Through  the  "  Big  "  or  Western  Ditch  there  can  be  carried  10  feet  of  water.  Through 
the  •*  Littlf  "  Ditch  5  feet  can  be  carried. 

From  the  Ditches,  crossing  Indian  River  Bay  in  a  nearly  direct  line  to  the  mouth 
of  White's  Creek,  7  feet  of  water  can  be  carried. 

Following  up  White's  Creek  for  a  distance  of  1  mile,  6  feet  can  be  found.  From 
there  to  the  point  where  the  proposed  route  leaves  the  creek,  a  distance  of  three- 
fourths  mile,  a  depth  of  nearly  5  feet  can  be  found. 

To  straighten  this  channel,  giving  a  clear  width  of  60  feet,  with  a  depth  of  6  feet, 
will  require  the  removal  of  13,000  cubic  yards  of  mud,  costing  about  |3,000. 

From  White's  Creek  the  route  crosses  to  the  head  of  a  small  stream  flowing  into  a 
large  pond,  known  as  the  **  Salt  Pond ;"  following  this  stream  in  a  southeasterly  di- 
rection to  the  Salt  Pond,  through  the  pond,  curving  to  the  south,  and  through  low 
marshy  land  to  the  waters  of  Jeflferson  Creek,  thence  along  that  stream  to  Little'Assa- 
woman  Bay. 

At  the  point  of  entrance  into  this  bay  there  is  only  about  2  feet  of  water.  It  is 
said  to  deepen  to  the  southward.  As  the  bay  was  covered  with  floating  ice  at  the 
time  of  the  survey,  it  was  impossible  to  make  any  soundings. 

I  would  respectfully  suggest  that  a  further  examination  be  made  at  an  early  date, 
and  that  soundings  be  taken  from  the  head  of  Little  Assawoman  Bay  to  the  head  ox 
Chincoteague  Bay.  The  distance  is  about  24  miles.  There  is  no  record  of  an^  sur- 
vey or  soundings  having  been  made  at  any  time  of  this  section.  The  navigation  is 
open  throughout.    The  reported  depth  of  water  is  4  feet. 

The  passage  between  Little  Assawoman  Bay  and  Assawoman  Bay  is  known  as  the 
''Narrows."  It  is  crossed  by  a  public  road,  leading  to  the  ocean  beach  at  Fenwick'f 
Island  light-house.  Lately  a  bridge  has  been  put  across  the  Narrows  for  the  accom- 
modation of  this  road.  There  is  no  draw  to  the  bridge,  and  the  vessels  navigating 
these  waters  are  compelled  to  strike  their  masts  when  passing  the  bridge.  The  citi- 
zens living  in  the  vicinity  are  very  anxious  to  have  the  navigation  opened  through  to 
the  Delaware  Bay.  They  will  remove  the  present  bridge  and  provide  a  draw-bridge 
whenever  desired  to  do  so. 

Synnepnxent  Bay,  farther  south,  is  crossed  by  the  Wicomico  and  Pocomoke  Rail- 
road, near  Ocean  City,  by  a  draw-bridge  having  %  clear  span  of  32  feet.  Other  than 
these  I  have  heard  of  no  obstructions  to  the  navigation. 

At  the  town  of  Lewes  the  creek  is  crossed  by  four  public-road  bridges  and  by  one 
railroad  bridge.  The  bridges  are  built  on  piling,  and  are  without  draws  for  the  pas- 
sage of  vessels.  As  the  needs  of  the  community  can  be  fully  accommodated  bv  two 
public-road  bridges,  I  have  estimated  for  only  that  number  and  for  one  railroad  draw- 
bridge at  that  place. 

No  other  briages  will  be  required  until  the  branch  of  the  Delaware,  Maryland  and 
Virginia  Railroad  leading  to  Rehoboth  City  is  reached  at  that  point.  There  will 
be  required  one  railroad  draw-bridge  and  one  public-road  draw-bridge. 

From  White's  Creek  to  Little  Assawoman  Bay  three  draw-bridges  for  public  roads 
will  be  required ;  one  on  the  road  leading  from  Ocean  View  to  Cedar  Neck,  one  on 
the  road  from  Ocean  View  to  the  sea  beach  east  of  the  town,  and  the  third  at  the  head 
of  the  bay. 

Bridges  are  estimated  for  as  first-class  iron  bridges.  Foundations  of  oak  piling, 
with  draw-spans  of  40  feet. 

The  work  can  be  done  throughout  by  dredging.  At  the  deepest  cutting  through 
the  ridges  between  the  heads  of  Lewes  and  Miller's  creeks,  and  between  White's 
Creek  and  Salt  Pond,  it  may  be  found  necessary  to  remove  part  of  the  material  dredged 
by  carting.  This  will  only  be  required  until  one  cut  of  the  dredge  is  through,  after 
which  it  can  be  moved  when  required  by  scows.  The  total  distance  where  this  band- 
ling  will  probably  be  needed  will  not  exceed  one-half  mile. 
All  the  material  removed  can  be  disposed  of  by  depositing  it  on  the  sides  of  the 
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ehannel.  The  character  of  the  material  generally  is  a  sandy  mnd,  which  will  harden 
when  dry  and  is  not  liable  to  wash  back  into  the  channel.  Should  it  be  found  in  a 
£bw  places  to  crush  down  the  adjacent  surface  and  force  it  into  the  channel,  it  can 
cheaply  be  removed  by  scows  after  the  channel  is  through.  From  the  character  of 
the  marshes  through  which  the  line  passes  I  do  not  apprehend  any  difQcnlty  of  that 
kind. 

For  a  short  distance  through  the  ridges  between  the  heads  of  the  streams  the  cut- 
ting will  be  through  sandy  and  gravelly  earth.  * 

Tne  present  route  is  located  tSao  with  a  view  of  avoiding  any  tendency  to  filling 
up  by  tne  sands  of  the  ocean  beach  being  swept  into  the  channel  by  storm- tides  or  winds. 
In  heavy  gales  from  the  northeast  to  south  the  water  of  the  ocean  is  driven  upon  the 
shore,  and  at  high  tide  breaks  across  the  low  sand-beach  into  both  Indian  River  and 
Rehoboth  bays,  carrying  with  it  considerable  of  the  beach  sand.  This  has  the  effect 
of  shoaling  the  bays* along  their  eastern  or  ocean  sides.  This  shoaling  appears  to 
be  confined  to  a  distance  of  a  few  hundred  yards  from  the  eastern  shores,  and  has  not 
apparently  increased  or  encroached  on  the  bays  for  many  years  to  any  extent. 

An  examination  was  made  of  a  route  from  the  south  end  of  the  ditches,  crossing 
Indian  River  Bay  in  a  southeasterly  direction,  passing  to  the  east  of  Cedar  Poin^ 
thence  through  Fresh  Pond  to  Salt  Pond.  It  was  found  that  this  route  would  re- 
quire the  dredging  of  the  channel  almost  the  entire  distance,  the  water  in  the  bay 
averaging  only  about  1  foot  in  depth  for  the  j^reater  part  of  the  way ;  and  the  lia- 
bility of  nlliug  up  in  a  short  time  rendered  it  impracticable. 

Owing  to  the  distance  intervening  (about  50  miles)  between  Chincoteague  Inlet, 
the  first  inlet  south  of  Indian  River,  and  the  head  of  Little  Assawoman  Bav,  it  is  im- 
possible that  any  tide  from  the  south  can  have  any  influence  on  the  flow  of  water  be- 
tween White's  Creek  and  the  bay.  That  there  would  be  more  or  less  cirenlation  of 
water  through  the  channel  from  the  effect  of  winds  is  certain,  and  that  this  current 
created  by  the  winds  would  result  in  maintaining  the  depth  of  the  channel  I  have 
no  doubt.  The  entrance  from  the  ocean  into  Indian  River  and  Rehoboth  Bays  is  at 
Indian  River  Inlet,  about  13  miles  south  of  Cape  Henlopen.  This  entrance  is  closed 
to  all  navigation,  except  the  smallest  class  of  vessels,  by  two  bars — one  outside  with 
only  about  1  foot  of  water  at  low  water,  the  other  on  the  inside  of  the  inlet  with 
about  2  feet  at  mean  low  water.    The  latter  is  known  as  the  '*  Bulkhead. '- 

Under  an  appropriation  of  Congress,  August  2,  1882,  $10,000  were  expended  in 
dredging  a  channel  80  feet  wide,  with  a  depth  of  4  feet  at  mean  low  water,  through 
the  Bulkhead  Shoal.  This  channel  was  completed  in  November,  1883.  I  found,  npon 
examination  in  December,  1884,  that  this  channel  had  filled  again  at  its  seaward  end, 
having  only  a  depth  of  2  feet  at  low  water,  leaving  the  channel  in  about  the  same 
condition  as  before  the  work  was  done. 

Since  the  year  1800,  when  the  channels  or  passages  between  the  bays  known  as  the 
''Ditches"  were  opened,  the  inlet  has  moved  to  the  north  as  follows: 

From  1800  to  184.^,  at  which  time  the  inlet  was  located  on  the  chart  by  the  United 
States  Coast  Survey,  the  inlet  moved  1^  miles  to  the  north. 

In  1882,  as  shown  by  the  survey  under  Major  Ludlow,  Corps  of  Engineers,  the  inlet 
has  moved  north  from  its  position  in  1843  one-half  mile.  In  January,  1885,  as  shown 
by  the  present  survey,  the  inlet  has  moved  north  of  its  position  in  1882  800  feet. 

Referring  to  the  report  of  the  examination  of  the  inlet  in  1882  by  M^jor  Ludlow— 

"  The  sea  beach  for  a  distance  of  1,300  feet  north  from  the  inlet  is  only  a  low,  narrow 
sand-spit,  bare  at  ordinary  high  water,  but  submerged  during  an  easterly  storm  tide; 
beyond  it  rises  into  sand  dunes  from  6  to  10  feet  high." 

The  character  of  this  "narrow  saud-spit "  will  account  for  the  rapid  movement  of 
the  iulet  to  the  north  during  the  last  three  years,  it  having  moved  at  the  rate  of  about 
300  feet  per  year. 

The  annual  rate  of  movement  to  the  north  has  been  approximately  as  follows,  viz: 

Foetpory«sr. 

From  1800  to  1843 153 

From  1843  to  1882 68 

From  1882  to  1885 300 

It  will  be  seen  that  any  project  to  maintain  permanency  in  the  inlet  and  give  a 
navigable  depth  of  water  in  the  chanuel  will  be  practically  impossible. 

The  average  rise  and  fall  of  tides  ia  the  ocean  at  the  inlet  is  3.5  feet ;  at  the  Buck- 
head  shoal,  one-eighth  mile  inside  the  inlet,  the  mean  or  average  rise  is  1  foot ;  at  a 
distance  of  I  mile  inside  the  inlet  the  effect  of  the  tide  is  not  noticeable.  There  is, 
however,  a  variation  of  level  of  from  6  inches  to  1  foot  in  the  waters  as  far  as  the 
heads  of  both  bays,  but  it  is  caused  entirely  by  the  winds  banking  the  waters  to  lee- 
ward at  one  end  or  the  other. 

The  waters  of  Little  Assawoman  Bay  are  influenced  by  the  winds  in  the  same  man- 
ner, the  difference  in  the  height  of  the  water  surface  from  that  cause  averaging  about 
1  foot. 
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Referring  affain  to  the  report  of  the  Horvey  of  Rehoboth  and  Indian  River  bays 
under  Major  Ludlow  in  lij82,  the  following  statistica  are  obtained,  viz: 

"  The  average  area  affected  by  the  tides  in  these  bays  is  about  20  square  miles.  If  a 
mean  depth  of  the  tidal  prism  of  3  inches  were  obtained,  the  total  contents  of  the 
prism  would  be  139,392,000  cubic  feet,  and  adding  one-half  the  daily  fresh-water  sup- 
ply there  would  be  an  average  discharge  during  one  ebb  tide  of  154,392,000  cubic  feet." 

Tabulating  these  results : 

Drainage  area square  miles..  225 

Average  annual  rainfall  (assumed) inches. .  38 

Absorption  and  evaporation,  40  percent do 15.2 

Rainwater  reaching  the  two  bays cubic  feet. .  11, 918, 016, 000 

Further  evaporation  over  bays do 929,280,000 

Annual  fresh-water  discharge do....   10,988,736,000 

Average  dai  ly  fresh  -  water  discharge do 30, 000, 000 

Total  contents  tidal  prism do....        139,392,000 

Total  discharge  in  one  ebb  tide do..-.        154,392,000 

The  opening  of  channels  from  both  ends  of  this  body  of  water  by  allowJng  for  the 
circulation  oi  the  waters  may  result  in  producing  a  slight  current  in  the  bays,  and 
may  ultimately  prove  beneficial  to  the  present  Indian  River  Inlet. 

The  levels  throughout  were  taken  with  great  care.  The  following  table  shows  the 
different  water-levels  between  the  bays  and  the  ocean  : 


Point  of  observation. 


il 


It 
t 


4 
Hi 


3 
I 


United  States  iron  pier  Cape  Henlopen, 
Proposed  new  month,  liewes  Creek  — 

Lewes  Creek  at  Lewes , 

Lewes  Creek  at  head 

Water,  Rehoboth  Bay 

Water,  Atlantic  Ocean,  opposite 

Water,  White's  Creek 

Water,  Little  Assawoman  Bay 

Water,  Atlantic  Ocean,  opposite 


08.971 

09.000 
100.231 
101.012 
100.946 

98.900 
100.946 
100.145 

98.900 


MUet. 


Feet. 


Feet, 


2.0 

2.75 

4.85 


4.6 


+0.029 
+1.231 
+1.681 
-^.966 

(-2. 046) 
-0.0 
-0. 801 

(-1. 245) 


+1.231 
+2.912 
+1.946 
-0.100 
+L946 
+1. 145 
-0.100 


FeeL 
3.5 
3.5 
2.2 
0.5 


8.5 


8.5 


102.5 
102.5 
102.4 
102.4 


102.4 


102.4 


It  will  be  seen  by  the  table  that  the  mean  surface  level  of  the  water  in  Rehoboth 
Bay  is  about  2  feet  above  mean  low  water  in  the  Delaware  Bay  and  about  the  same 
height  above  low  water  in  the  ocean  outside  the  inlet.  The  average  rise  of  tides 
given  by  the  United  States  Coast  Survey  charts  is  at  both  places  3i  feet. 

At  average  high  water  the  water  in  Rehoboth  Bay  will  therefore  be  li  feet  below 
that  of  the  ocean. 

As  the  flood  tide  of  the  ocean  will  have  to  rise  2  feet  before  reaching  the  level  of 
the  water  in  the  bay,  there  could  be  no  perceptible  effect  on  the  waters  of  the  latter 
until  the  ocean  tide  has  been  running  up  at  least  three  hours. 

Owing  to  this  fact,  and  that  the  flow  of  the  tide  from  the  ocean  is  checked  by  the 
narrow,  crooked,  and  shoal  passages  among^  islands  and  bars  inside  the  entrance,  this 
further  rise  is  not  felt  at  a  distance  of  1  mile  inside  of  the  inlet. 

From  observations  of  tides  made  at  Lewes  during  the  months  of  December,  1884, 
and  January  and  February,  1885,  the  mean  low  water  in  Lewes  Creek  is  found  to  be 
1.231  feet  above  mean  low  water  in  Delaware  Bay,  and  the  average  rise  and  fall  of 
tides  to  be  2.2  feet. 

At  the  head  of  Lewes  Creek  the  approximate  mean 'low  water  was  1.681  feet  above 
that  at  Lewes.    The  mean  rise  of  tide  was  0.5  foot. 

The  distance  from  the  present  mouth  to  Lewes  by  the  windings  of  the  creek  is  about 
6  miles,  from  Lewes  to  the  head  of  the  creek  is  3  miles  farther,  making  the  total  dis- 
tance traversed  by  the  tidal  wave  9  miles.  The  creek  is  crooked  and  shoal,  and  is  in 
places  divided  into  two  channels.  The  average  depth  below  Lewes  is  about  2  feet. 
From  Lewes  to  the  head  the  average  low-water  depth  is  about  1^  feet. 

It  will  be  noticed  by  the  table  of  tidal  levels  tnat  the  average  high  waters  are 
nearly  the  same  throughout  from  the  bay  to  the  head  of  the  creek.  It  was  intended 
to  observe  the  difierence  of  time  of  high  and  low  waters  at  the  mouth  of  the  creek 
at  Lewes  and  at  the  head  of  the  creek  in  order  to  ascertain  the  speed  of  the  tidal 
floiRC.  but  owing  to  the  lateness  of  the  season  it  was  deferred  until  more  extended  ob- 
servations can  be  made. 
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At  tlie  head  of  the  creek  the  waters  of  the  flood  tide  are  distributed  oyer  the  manbes 
by  ponds  and  ditches.  There  is  on  the  last  mile  no  perceptible  flood  current,  the  rise 
of  the  water  being  caused  by  the  backing  up  of  the  drainage  water  meeting  the  tide. 
The  ebb  tide  flows  out  with  a  varying  speed  of  current  of  from  1  to  2  miles  per  hour. 

It  is  proposed  bj^  the  new  channel  to  straighten  the  creek  and  provide  for  the  anob- 
stmcted  flow  of  tides,  avoiding  any  abrupt  bends,  while  the  increased  depth  of  chan- 
nel will  cause  a  greater  flow  of  water  through  and  avoid  any  tendency  to  shoaling. 

The  time  of  high  water  in  the  ocean  at  Indian  River  Inlet  is  from  one  to  two  hoars 
earlier  than  at  the  entrance  of  Lewes  Creek  into  the  Delaware  Bay ;  the  tide  will 
therefore  be  rising  in  the  creek  while  falling  at  the  inlet.  This  will  have  the  effect 
of  prolonging  the  time  of  tide  flowing  eastward  toward  Rehoboth  Bay,  the  flood  tide 
entering  Lewes  Creek  becoming  ebb  tide  when  reaching  the  bay.  Until  the  water  of 
the  Delaware  Bay  has  fallen  to  a  level  with  that  of  Rehoboth  Bay  (an  average  of  Ij 
feet)  the  ebb  tide  of  Delaware  Bay  and  of  Broadkill  River  will  naturally  flow  tnroagh 
the  new  channel  into  Rehoboth  Bay.  Although  the  amount  of  water  reaching  Reho- 
both Bay  through  the  improved  channel  wiU  be  too  small  to  materially  anect  the 
height  of  the  water  of  the  bays,  they  mav  and  probably  will  cause  a  small  current 
f^m  the  head  of  the  bay  to  the  inlet,  while  the  increased  inflow  and  outflow  of  the 
tides  through  the  new  entrance  into  the  Delaware  Bay  will  in  all  probability  have 
the  effect  of  maintaining  the  depth  of  channel  to  the  d-foot  curve  in  the  bay. 

It  is  however  impossible  to  foretell  with  any  certainty  what  action  the  tides  ma; 
have  until  careful  studies  are  made  and  connected  observations  are  taken  of  the  pres- 
ent tides  at  several  points  along  the  route. 

A  detailed  estimate  of  the  probable  cost  of  the  work  is  submitted  herewith. 
I  am,  sir,  very  respectfully,  your  obedient  servant. 

General  Wm.  F.  Smith,  Chas.  M.  Bird. 

United  States  Agent. 


ESTIMATE  OF  COST  FOR  CONTINUOUS  INLAND  NAVIGATION  FROM  CHINCOTEAOUK  BAT, 
IN  VIRGINIA,   TO  THE  DKLAWARB  BAT  NEAR  LEWES,  DELAWARE^   MARCH,  1685, 

Proposed  width  of  channel  70  feet. 
Depth  at  mean  low  water  6  feet. 

New  channel  in  Delaware  Bay : 

Deposited  behind  jetty,  13,200 cubic  yards,  at  40  cents |5,8d0  OO 

Jetty  at  mouth  Delaware  Bay,  1, 200  linear  feet,  at  |15 1»,  000  00 

New  mouth  to  Rehoboth  Bay  : 

Dredging,  480,000  cubic  yards,  at20  cents 96,000  00 

Dredging,  83.5,800  cubic  yards,  at  10  cents 83,580  00 

Bridging,  two  draw-bridges,  railroad,  at  f  11,000 22,000  00 

Bridging,  three  draw-bridges,  public  roads,  at  $6,000 18, 000  00 

Dredging  Rehoboth  Bay : 

At  Thompson's  Island  mouth,  2,000  cubic  yards,  at  25  cents 50O  00 

At  Indian  River  Neck  Shoal,  1,500  cubic  yards,  at  25  cents 375  00 

At  White's  Creek,  13,000  cubic  yards,  at  25  cents 3,250  00 

White's  Creek  to  Little  Assawoman  Bay : 

Dredging,  85,:^56  cubic  yards,  at  20  cents 17,071  20 

Dredgfing,  307,681  cubic  yards,  at  12  cents 36,921  72 

Bridging,  three  draw-bridges,  public  roads,  at  $6,000 18,000  00 

Dredging,  Little  Assawoman  Bay,  30,000  cubic  yards,  at  15  cents 4, 500  00 

Total 323,477  98 

Engineering  and  superintendence 26,522  OS 

Total  cost 350.000  00 


H23. 

PRELIBIINARY  EXAMINATION   OF  POCOMOKE   RIVER  AND  SOUND,  MAKY- 

LAND. 

United  States  Engineer  Office, 

Wilmingtonj  Del.^  October  17,  1884. 
General  :  I  have  the  honor  to  forward  herewith  a  report  of  a  pre- 
liminary examination  of  Pocomoke  Eiver  and  Sound,  made  by  Thomas 
I.  George. 
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I  am  of  the  opinion  that  the  river  is  worthy  of  improvement  from  the 
commerce  now  being  carried  on  by  means  of  steamboats  and  sail  vessels. 
^^  The  estimate  for  the  survey  is  $500. 
Eespectfally, 

Wm,  F.  Smith, 
United  States  Agent. 
The  Ghibf  of  ENaiNEEBS,  D.  S.  A. 


RKPORT  OF  MR.  THOMAS  I.   GBORGE. 

Baltimore,  October  15,  1884. 

General  :  In  accordance  with  your  instrnctions  (received  through  Col.  William 
Proctor  Smith,  assistant  euffineer)  of  the  .'kl  instant,  I  have  made  preliminary  exami- 
Dations  of  Pocomoke  Soand  and  Kiver,  and  beg  to  submit  the  following  report : 

There  being  no  necessity  for  entering  upon  any  detailed  description  of  Pocomoke 
Sound  and  River,  that  work  having  been  previously  most  ably  performed  by  Mr. 
George  W.  Parsons,  of  Salisbury,  Md.  (as  may  be  seen  by  reference  to  the  Report  of 
the  Chief  of  Engineers  for  1879,  vol.  1,  folio  507,  &c.),  I  shall  confine  myself  to  that 
portion  of  the  nver  which,  in  my  opinion,  is  worthy  of  improvement,  giving  my 
reasons  for  such  opinion. 

The  improvement  of  the  navigation  of  the  Pocomoke  River,  made  during  the  year 
1879,  by  the  United  States,  has  been  of  the  most  decided  advantage  to  the  town  of 
Snow  Hill,  Md.,  and  the  large  area  of  territory  tributary  thereto. 

Detailed  descriptions  of  this  improvement  can  be  found  in  the  Reports  of  the  Chief 
of  Engineers  for  the  years  1879  and  1880. 

The  principal  means  of  transportation  to  and  from  Snow  Hill  is  by  steamboat,  there 
being  a  semi-weekly  line  from  Baltimore  to  that  place,  makin^^  landings  at  other 
points  on  the  river,  Snow  Hill  being  the  present  head  of  navigation. 

In  addition  to  this  steamboat  line,  there  are  six  sail  vessels  owned  in  and  trading  to 
and  from  Snow  Hill,  their  chief  cargoes  being  lumber,  with  return  cargoes  of  coal, 
ice,  and  the  more  bulky  freights  not  usually  transported  by  steamboats.  The  average 
capacity  of  these  vessels  is  about  80  tons. 

There  are  also  a  number  of  vessels  owned  and  run  from  Pocomoke  City,  Md.,  and 
Other  points  on  the  river,  which,  with  some  outside  craft,  all  trade  to  Snow  Hill. 

The  trade  of  Snow  Hill  has  greatly  increased  since  the  completion  of  the  improve- 
ment made  by  the  United  Spates  during  the  year  1879. 

During  the  past  year  more  than  1*2,000  tons  of  miscellaneous  freight  have  been  car- 
ried by  tne  steamboats  and  sail  vessels  combined,  and  about  8,000,000  feet  of  lumber 
by  sail  vessels  alone. 

The  steamboat  at  present  on  this  line  is  too  small  for  the  needs  of  the  commerce  of 
Snow  Hill  and  other  points  on  the  river,  and  the  company  owning  it  are  desirous  of 
putting  a  larger  boat  on  the  route  to  supply  this  demand,  but  are  unable  to  do  so  on 
account  of  the  very  short  and  sharp  bends  in  the  river  immediately  below  Snow  Hill. 
It  is  not,  however,  the  steamboat  alone  that  would  be  benefited  by  an  additional  im- 
provement to  the  navigation  of  the  river,  as  very  oft-en  vessels  are  compelled  to  await 
a  favorable  wind  to  allow  them  to  pass  out  beyond  these  bends  ;  sometimes  the  time 
lost  in  this  way  is  two  or  three  days.  The  bends  referred  to  are  just  below  Snow  Hill, 
and  to  obviate  these  difficulties  it  would  be  necessary  to  cut  through  a  point  of  marsh 
and  swamp. 

The  cut  through  the  swamp  opposite  '^Dighton,''  which  was  made  by  the  United 
States  during  the  year  1679,  needs  a  resurvey  to  determine  its  present  depth,  and  also 
to  obtain  the  necessary  data  for  making  an  estimate  for  an  additional  width  of,  say. 
25  or  30  feet,  which  the  present  needs  of  commerce  require ;  its  original  width  was  80 
feet.  Therefore,  for  the  reasons  stated  above,  I  think  that  a  portion  of  the  Pocomoke 
River  is  worthy  of  improvement,  and  would  respectfully  recommend  that  a  survey  be 
made  of  the  river  from  the  iron  bridge  at  Snow  Hill  to  a  point  opposite  **  Dighton  "  or 
a  short  distance  below  the  south  end  of  the  cut-off  made  by  the  United  States  in  1879. 
The  amount  required  to  make  this  survey  would  be  about  $500.  This  amount  is  in- 
tended to  include  the  cost  of  making  map  and  estimate. 

I  do  not  consider  the  present  or  prospective  needs  of  commerce  require  any  outlay 
for  a  survey  of  the  "Muds"  at  the  month  of  the  Pocomoke  River. 

Respecthilly  submitted. 

Thomas  I.  George. 

General  W.  F.  Smith, 

United  States  Agent, 
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SURVEY    OP    POOOMOKE    RIVER,   MARYLAND,   FROM    SNOW    HILL    TO 

DIGHTON. 

United  States  Engineer  Office, 

WilmingUmj  J>c/.,  January  21, 1885. 
General  :  I  have  the  honor  tx)  forward  herewith  a  copy  of  a  report 
and  survey,  made  by  Mr.  G.  M.  Bird,  of  the  Pocomoke  River,  Maryland, 
from  Snow  Hill  to  Dighton,  being  the  only  part  of  the  Pocomoke  Biver 
and  Sound  where  any  improvement  is  deemed  necessary  at  the  present 
time. 

The  improvement  of  the  river  by  making  a  *' cut-off''  below  Snow 
Hill,  as  suggested  by  Mr.  Bird,  is  recommended  as  important  by  reason 
of  the  commerce  now  existing.  The  title  to  the  land  necessary  to  make 
the  ^^  cutoff "  should  be  made  over  to  tbe  United  States  free  of  all  ex- 
pense. 

The  appropriation  asked  for  is  $8,000,  all  of  which  could  profitably 
be  expended  during  the  present  year. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 


The  Chief  of  Engineers,  U.  S.  A. 


United  States  Agent 


report  of  mr.  c.  m.  bird,  assi8taxt  engineer. 

United  States  Engineer  Office, 

Jnimitigton,  Del,  January  21,  1885. 

General:  I  have  the  honor  to  Bnbmit  the  following  report  of  the  snrvey,  under 
yonr  direction,  of  tbe  Pocomoke  River,  Maryland,  from  the  Iron  Bridge  at  Snow  Hili 
to  a  point  opposite  Dighton,  about  1  mile  below,  together  with  the  map  *  showing  the 
present  condition  of  this  portion  of  the-  river,  and  also  of  the  new  channel  opposite 
bighton,  which  was  finished  in  August,  1879. 

As  will  be  §een  by  the  map,  this  new  channel  has  maintained  its  original  depth,  and 
has  somewhat  increased  in  width;  the  original  width  was  80  feet;  it  is  now  about 
100  feet  wide  at  low-water  mark. 

Between  the  steamboat  wharf  at  Snow  Hill  and  the  Dighton  Cut  there  is  at  the 
present  time  four  exceedingly  abrupt  and  dangerous  bends  in  the  river.  These  lender 
the  navigation  by  tbe  steamboats  using  the  river  intricate  and  dangerous  at  all  times, 
and  in  times  of  strong  winds  it  is  almost  impossible  to  pass  them,  while  sailing  ves- 
sels are  compelled  to  await  favorable  winds  and  tides  to  pass  them  at  any  time. 

The  improvement  proposed  and  shown  on  the  map  contemplates  making  a  new 
channel  or  *'  cut-off"  through  the  low  neck  of  land  or  swamp  torming  the  bends  of 
the  river,  giving  a  channel  of  80  feet  clear  width,  with  a  depth  of  7  feet  at  mean  low 
water. 

This  "  cut-off"  will  be  1,100  feet  in  length,  and  will  save  3,000  feet  of  very  danger- 
our  navigation,  making  a  saving  of  1,900  feet,  and  will  entirely  avoid  the  four  danger- 
ous bends.    The  estimated  cost  of  the  improvement  is  as  follows : 

24,000  cubic  yards  dredging,  at  30  cents |7,200 

Engineering  and  superintendence tjOO 

Total e.OOO 

The  material  to  be  removed  is  partly  stumps  and  logs,  the  balance  is  soft  mud.  The 
stumps  and  logs  generally  appear  to  be  very  rotten,  the  underbrnsh  is  small  and 
easily  dredged  out.  The  material  can  be  deposited  on  either  side  of  the  cut  or  placed 
in  the  abandoned  bends  of  the  river  as  may  appear  to  be  most  available. 

It  seems  to  be  the  general  opinion  of  all  parties  interested  in  the  navigation  of  tbe 
river  that  this  iraproveineut  will  make  good  navigation  all  the  way  from  the  mooth 
of  the  river  to  the  head  of  navigation. 

•  Omitted. 
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The  commerce  of  Snow  Hill  is  increasing.  As  shown  hy  the  report  of  Mr.  Thomas 
I.  Qeorge  on  the  preliminary  examination  of  this  work,  under  date  of  October  15, 
1884 :  One  semi- weekly  line  of  steamboats  to  Baltimore.  Six  sailing;  vessels,  with 
an  average  capacity  of  80  tons  each,  owned  in  and  trading  to  Snow  Hill,  besides  a 
number  of  other  vessels  owned  and  run  from  Pocomoke  City,  Md.,  and  other  points 
on  the  river,  which,  with  some  outside  craft,  all  trade  to  Snow  Hill. 
^  During  the  past  year  mure  than  12,000  tons  of  miscellaneous  freight  have  been  ear- 
ned by  the  steamboats  and  sail  vessels  combined,  and  about  8,000,^  feet  of  lumber 
by  the  sail  vessels  alone. 

It  is  extremely  important  to  those  using  the  river  that  the  navigation  at  these 
bends  should  be  improved  to  accommodate  this  rapidly  improving  commerce. 

As  the  cost  of  improving  the  bends  by  dredging  the  present  channel  would  be  about 
the  same  as  by  making  the  ''cut-off/'  aud  as  the  benefits  would  only  be  partiiQ  and 
temporary,  I  have  not  made  any  estimate  for  that  work. 

I  remain,  sir,  very  respectfully,  your  obedient  servant, 

C.  M.  Bird, 
A89i9iant  Engineer, 
General  William  F.  Smith, 

United  States  Agent 


H  24. 
PRELIMINARY  EXAMINATION  OF  SKIPTON  CREEK,  MARYLAND. 

United  States  Engineer  Office, 

Wilmington^  Bely  October  17,  1884. 
General:  Ihave  the  honor  to  submit  the  following  extract  from 
the  report  of  examination  of  Skipton  Creek,  Maryland,  by  Col.  William 
P.  Oraighill,  United  States  Army,  dated  January  9, 1882: 

^  This  creek,  a  short  stream  of  the  Eastern  Shore,  after  flowing  in  a  westerly  direc- 
tion, enters  Wye  River  about  7.5  miles  above  its  month  in  Eastern  Bay.  The  dis- 
tance from  the  month  of  the  creek  to  Skipton  Landing,  the  head  of  navigation,  is 
about  li  miles.  For  a  distance  of  4,000  feet  from  the  month  there  can  be  carried  6 
feet  at  mean  low  water.  To  make  a  channel  6  feet  deep  at  mean  low  water,  100  feet 
wide  to  Skipton  Landing,  and  to  excavate  a  basin  200  feet  by  300  feet  to  a  depth  of 
8  feet  at  mean  low  water,  will  require  the  removal  of  51,000  cubic  yards  of  material 
at  a  cost  of  $15,000. 

It  is  stated  on  good  authority  that  the  shipments  of  grain  from  Skipton  Landing, 
or  Creek,  amount  to  80,000  bushels  aunually,  and  that  a  considerable  amount  of  cord- 
wood  is  freighted  from  the  same  place  as  well  as  about  35,000  bushels  of  lime  brought 
into  the  creek.  There  is  one  vessel  of  70  tons  trading  there  regularly.  There  is  one 
small  wharf  with  a  warehouse  at  Skipton  Landing,  and  there  are  two  wharves  below 
in  a  dilapidated  condition. 

From  the  report  of  Colonel  Oraighill,  as  given  above,  I  consider  the 
creek  worthy  of  improvement. 

For  survey  nothing  will  be  required. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 
The  Chief  of  Engineers,  U.  S.  A. 


examination  op  skipton  creek,  maryland. 

United  States  Engineer  Office, 

Wilmington^  Dei.,  January  27, 1885. 
General  :  I  have  the  honor  to  forward  herewith  a  report  on  Skipton 
Greek,  Maryland,  with  a  copy  of  map  explanatory,  made  by  Mr.  Will- 
iam P.  Trowbridge,  jr.,  in  accordance  with  the  river  and  harbor  act  ap- 
proved July  5, 1884. 
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The  report  is  approved. 

Should  an  appropriation  be  made  there  will  be  required  to  improve 
the.  channel  to  the  proposed  width  and  depth  the  sum  of  $15,000,  all 
of  which  can  be  profitably  expended  daring  the  present  year. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent 
The  Chief  of  Enoineebs,  U.  S.  A. 


repobt  of  mr.  william  p.  trowbridge,  jr. 

United  States  Engineer  Office, 

Wilmington,  Del.,  January  27,  1885. 

General:  I  have  the  honor  to  report  the  completion  of  the  examination  of  Skipton 

Creek,  Maryland,  and  I  find  that  there  has  been  no  change  in  the  depth  of  the  creek 

since  the  examination  made  in  November,  1881,  by  Mr.  John  L.  Seager,  amistiuit 

engineer^  under  direction  of  Lieut.  Col.  William  P.  Craighill,  Corps  of  Engineen, 

**  This  creek,  a  short  stream  of  the  Eastern  Shore,  aft«r  flowing  in  a  westerly  direc- 
tion, enters  Wye  River  about  7.5  miles  above  its  month,  in  Eastern  Bay."  Skipton 
Landing,  the  head  of  navigation,  is  about  1 1  miles  above  the  mouth  of  the  creek. 
The  stream  is  navigable  for  large  vessels  to  a  point  4,000  feet  above  its  month. 

In  order  to  satisiy  the  present  demands  of  commerce,  a  channel  100  feet  wide  and  6 
feet  deep  should  be  excavated,  commencing  at  a  point  4,000  feet  below  Skipton  Land- 
ing, and  terminating  there  in  a  turning  ba"in  200  by  300  feet.  This  would  require  the 
removal  of  51,000  cubic  yards  of  material,  at  a  cost  of  $15,000. 

The  shipments  of  grain  last  year  from  Skipton  Landing  alone  amounted  to  100,000 
bushels,  valued  at  |80^000.  Besides  this  there  was  shipped  a  considerable  amount  of 
cord  wood.  There  is  brought  into  the  creek  yearly  about  100,000  bushels  of  lime : 
also  a  great  many  tons  of  fertilizing  material. 

It  is  stated  that  a  steamboat  will  commence  making  regular  trips  to  the  landings 
on  the  river  early  in  the  summer.  At  present  the  grain  has  to  l>e  lightered  from 
Skipton  Landing  down  to  the  6-foot  channel  below  Probasco's  Wharf. 

There  is  one  schooner,  of  70  tons  burden,  trading  there  regularly,  besides  a  number 
of  sloops. 

Very  respectfully,  your  obedient  servant, 

William  P.  Trowbridge,  Jr. 

General  Wm.  F.  Smith, 

United  States  Agent. 


H  25. 
PRELIMINARY  EXAMINATION  OF  TUCKAHOE  CREEK,  MARYLAND. 

United  States  Engineer  Office, 

Wilmington^  Delj  October  17, 1884 
General  :  I  have  the  honor  to  submit  the  following  extract  from  the 
report  of  examination  of  Tuckahoe  Creek,  Maryland,  by  Col.  William 
P.  Craighill,  dated  February  7, 1880,  as  follows: 

This  creek  rises  in  Queen  Anne  County,  not  far  from  the  headwaters  of  Chester 
.  River.  Its  course  is  generally  southerly  nntil  it  enters  into  the  Choptank,  abont  S 
miles  below  Denton  ;  9  or  10  feet  can  be  carried  4ip  the  Choptank  to  the  moaUi  of 
Tuckahoe  at  mean  low  water.  There  is  a  bridge  over  the  Choptank  below  the  mouth 
of  Tuckahoe,  which  is  reported  to  be  in  bad  condition,  and  threatons  to  seriously  ob- 
struct navigation.  It  has  a  draw  about  55  feet  in  width.  The  width  of  the  stream  is 
exceedingly  variable,  being  between  the  limits  of  130  feet  and  1,700  feet,  averaging 
about  250.  At  the  mouth  it  is  600  feet  wide,  but  narrows  to  240  feet  in  abont  ODe- 
qnarter  of  a  mile ;  at  a  point  about  ^  miles  from  the  mouth  it  is  1,200  feet  wide,  while 
the  width  a  short  distance  above  and  below  is  abont  200  feet.  At  a  point  6  miles 
from  the  mouth  the  width  increases  to  1,700  feet,  while  at  a  point  ^  miles  fhNn  the 
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mouth  the  width  is  but  130  feet,  bat  at  11  miles  from  the  mouth  it  is  again  800  feet 
ipride.  The  width  is  160  feet  at  the  bridge  at  Hillsborough,  12f  miles  from  the  mouth. 
Hillsborough,  in  Caroline  County,  Maryland,  is  the  point  to  which  the  survey  ex- 
tended. This  town  has  a  population  of  about  350,  contains  six  stores,  one  fertilizer 
factory  with  a  capacity  of  about  250  tons  per  annum.  The  principal  exports  are  fruit 
and  grain,  about  60,000  orates  of  peaches  being  shipped  yearly,  and  250,000  bushels  of 
^rain  from  the  town  and  creek.  There  are  two  small  steamers  plying  between  land- 
ings on  the  creek  and  Baltimore,  but  they  can  only  come  as  high  as  Wayman's,  3 
miles  below  Hillsborough.  One  of  the  steamers  is  owned  at  Hillsborough.  There 
are  also  two  small  schooners.  The  imports  are  20,000  tons  of  lime  yearly,  and  about 
lyOOO  tons  of  phosphates  and  other  fertilizers.  A  moderate  business  is  done  in  rail- 
road-ties, spokes,  &c. 

I  consider  tbe  creek  worthy  of  improvement  for  the  reasons  given  as 
above  by  Colonel  Craighill. 

For  the  survey  nothing  will  be  required. 
I  am,  sir,  respectfully, 

Wm.  F.  Smith, 
United  States  Agent. 
The  Chief  of  Engineers,  V.  S.  A, 


survey  of  tuokahoe  creek,  maryland. 

United  States  Engineer  Office, 

Wilmingtony  Bel.j  January  28, 1885. 
General:  I  have  the  honor  to  forward  herewith  a  copy  of  a  report 
and  map  by  Mr.  Thomas  I.  Gteorge,  of  a  survey  of  Tuckahoe  Creek, 
Maryland,  made  in  accordance  with  the  river  and  harbor  act  approved 
July  5, 1884.  A  statement  of  the  amount  of  commerce  on  the  river  will 
be  found  in  the  report. 

•  ••••••• 

The  needed  improvement  is  from  Wayman's  Wharf  to  Hillsborough, 
a  distance  of  about  3  miles.  A  channel  60  feet  in  width,  which  is  recom- 
mended, would  require  the  removal  of  about  184,748  cubic  yards  of  ma- 
terial. The  appropriation  necessary  to  do  this  work  would  be,  includ- 
ing engineering  and  superintendence,  $50,000,  all  of  which  could  be 
profitably  expended  during  the  present  year. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
United  States  Agent 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers  J  U.  S.A. 

'  [First  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

February  20, 1885. 
Eespectfully  returned  to  Mr.  W.  F.  Smith,  United  States  Agent. 
The  Chief  of  Engineers,  after  personal  examination  of  the  within  re- 
port, desires  to  be  informed  as  to  the  permanence  of  the  proposed 
channel  if  dredged.  He  is  doubtful  whether  it  will  maintain  itself, 
even  if  aided  by  works  of  construction,  and  wishes  information  upon  the 
subject,  since  the  report  contains  nothing  to  assist  him  in  reaching  a 
conclusion. 

Full  information  is  desired  before  submitting  the  report  to  the  Secre- 
tary of  War  for  transmission  to  Congress. 
By  command  of  Brigadier-General  Newton. 

•John  G.  Parke, 
Colonel  of  Engineers^  Bvt.  Maj.  Qen.y  U.  S.  A. 
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[Second  indonement.} 

United  States  ENaiNESB  Office, 

Wilmingtanj  Del.,  February  26, 1885. 
Eespectfally  returned  to  the  Chief  of  Engineers  with  the  information 
desired  in  first  indorsement. 

Wm.  F.  Smith, 
United  States  Agent, 


REPORT  OF  MR.  THOMAS  I.  GBOR6E. 

Baltimore,  January  12,  1885. 

Sir:  In  accordanoe  with  your  instmctions  of  November  26, 1  proceeded  to  Hills- 
borongh,  Md.,  to  make  a  survey  of  Tackahoe  Creek.  The  very  unfavorable  weather 
retarded  the  work  very  much,  and  the  closing  of  the  creek  by  ice  compelled  a  oessation 
of  the  field  work.  1  find  that  there  has  beeu  but  little  if  any  change  in.  the  coadition 
of  the  creek  since  the  survey  made  under  the  direotion  of  Lieut.  Col.  William.  P.  Craig- 
hill,  Corps  of  Engineers,  by  Mr.  John  L.  Seager,  in  1879.  The  bed  of  the  creek  is  of 
such  a  nature  as  to  prevent  any  great  change. 

I  herewith  submit  two  estimates  for  the  improvement  of  the  navigation  of  the 
Tnckahoe  Creek  (or  River)— one  for  a  channel  75  feet  wide  at  the  bottom  with  slopes 
of  one  to  one  and  a  depth  of  8  feet  at  mean  low  water ;  the  other  for  a  channel  60  feet 
wide  at  the  bottom  and  8  feet  deep  at  mean  low  water.  I  beg  here  to  state  that  for 
the  needs  of  the  commerce  of  the  creek  a  depth  of  8  feet  at  mean  low  water  is  abso- 
lutely necessary. 

ESTIMATE  FOR  A  75-FOOT  CHANNEL. 

Two  hundred  and  twenty-two  thousand  three  hundred  and  three  cubic  yards  of 
material  have  to  be  removed.  This  material,  which  consists  of  sand  and  mnd  with 
some  gravel,  can  be  dredged  and  redeposited  for  25  cents  per  cubic  yard.  This  price 
is  intended  to  include  contingencies. 

2^2,303  cubic  yards,  at  25  cents $55,575  75 

ESTIMATE  FOR  A  CHANNEL  60  FEET  WIDE. 

A  channel  60  feet  wide  on  bottom  with  slopes  of  one  to  one  and  depth  of  8  feet  at 
mean  low  water  would  require  the  excavation  of  184,798  cubic  yards  of  material  com- 
posed of  sand  and  mud  with  some  gravel,  and  measured  in  place. 

184,798  cubic  yards,  at  25  cents,  including^contingencies $46, 199  50 

I  would  say  that  in  my  opinion  a  channel  of  60  feet  in  width  is  all  that  the  present 
needs  of  commerce  demand  on  the  Tnckahoe  from  Wayman's  Wharf  to  Hillsborouffh, 
Md.,  a  distance  of  about  3  miles.  Hillsborough,  the  head  of  navigation  of  the  Tncka- 
hoe, is  12f  miles  from  its  mouth  at  the  Choptank  River.  From  the  Choptank  to  Way- 
man's  Wharf,  9f  miles,  there  is  now  a  channel  with  a  minimum  width  of  60  feet  and  a 
depth  of  8  feet  at  mean  low  water,  with  the  exception  of  two  spaces  about  700  feet  tn 
length  each,  one  about  3|  miles  from  its  mouth,  where  there  is  about  6  inches  less  than 
the  8  feet  depth ;  the  other  point  about  7^  miles  from  its  mouth,  where  the  width  of 
the  channel  in  places  is  not  more  than  50  feet. 

At  neither  of  these  points,  however,  is  navigation  impeded,  and  no  ostimate  is  nec- 
essary for  their  improvement.  The  Tuekahoe  is  the  outlet  for  the  products  of  a  large 
and  one  of  the  most  fertile  sections  of  the  eastern  shore  of  Maryland.  All  produce 
from  and  merchandise  to  Hillsborough  by  way  of  the  Tnckahoe  have  to  be  transported 
on  lighters  from  Wayman's  Wharf  to  Hillsborough,  and  vice  versa,  which  of  course  in- 
creases the  cost  of  merchandise  and  reduces  the  price  of  grain  and  produce. 

Below  will  be  found  a  statement  of  the  shipments  to  and  from  Hillsborongh  daring 
the  past  year : 

STATEMENT. 

Grain bushels..  250,000 

Fruit boxes..  175,000 

Phosphate tons..      2,000 

Lime bushels..    40,000 

Also  large  quantities  of  general  merchandise  which  is  carried  on  steamers  and  sail 
vessels,  and  distributed  throughout  the  a^acent  country  fh)m  Hillsborough,  which 
is  its  center.  * 
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Two  large  passenger  and  freight  steamboats  (which  are  owned  in  Hillsborongh) 
make  daily  trips  to  Baltimore  and  landings  on  the  Choptank  River.  Also  a  nnmher 
of  sail  vessels  trade  in  the  creek,  the  number  of  which  would  be  augmented  if  they 
could  carry  their  freights  to  and  from  Hillsborough  without  transshipment.  Hills- 
borough is  in  three  comities  of  Maryland,  viz.  Talbot,  Caroline,  and  Queen  Anne's; 
its  population  is  about  four  hundred ;  it  has  a  number  of  general  stores,  a  large  phos- 
phate factory,  a  number  of  churches,  schools,  and  a  new  large  grain  elevator. 
Very  respectfully, 

Thos.  I.  Georgb. 
Oeneral  Wm.  F.  Smith, 

U.  S.  Agent 


supplemental  report. 

United  States  Engineer  Office, 

WUmingionj  Del.y  February  26, 1885. 

General  :  In  reply  to  the  indorsement  on  the  report  upon  Tnckahoe 
Greek,  Maryland,  I  haVe  to  state  that  the  part  of  the  creek  recommended 
for  improvement  was  the  reach  from  Wayman's  Wharf  to  Hillsborough,  a 
distance  of  about  3  miles.  For  this  portion  the  character  of  the  creek, 
including  bed  and  banks,  is  like  all  the  water-ways  on  the  Eastern  Shore 
of  Maryland — banks  alternately  marshy  and  solid  and  bed  of  mud,  sand, 
and  some  gi*avel.  ^ 

With  reference  to  the  permanence  of  the  improvement,  comparison 
can  only  be  made  with  similar  improvements  in  similar  water-ways, 
which  so  far  witffin  my  knowledge  have  maintained  themselves  in  good 
condition. 

The  surveyor  (a  man  of  experience)  reports : 

That  there  has  been  little  if  any  change  in  the  condition  of  the  creek  since  the  sur- 
vey made  under  the  direction  of  Colonel  Craighill,  U.  S.  Engineers,  in  1879.  (See 
Annual  Report  Chief  of  Engineers,  Part  1, 1880,  page  736.) 

He  adds : 
The  bed  of  the  creek  is  of  such  a  nature  as  to  prevent  any  great  change. 

A  careful  comparison  of  the  work  in  1879,  and  that  in  December,  1884, 
shows  that,  for  the  part  of  the  creek  under  consideration,  the  changes 
have  been  in  the  direction  of  increased  depth. 

The  report  states  that — 

From  the  Choptank  to  Wayman's  Wharf  (where  the  proposed  improvement  begins). 
9f  miles,  there  is  now  a  channel  with  a  minimum  width  of  60  feet,  and  a  depth  of  8 
feet  at  mean  low  water,  with  the  exception  of  two  spaces  about  700  feet  in' length 
each,  one  about  3i  miles  from  its  mouth,  whore  there  is  about  6  inches  less  than  the 
8  feet  depth ;  the  other  point  about  7^  miles  from  its  mouth,  where  the  width  of  the 
channel  in  places  is  not  more  than  50  feet. 

In  the  report  of  Mr.  Seager,  accompanying  the  map  of  the  survey  of 
1879,  above  referred  to,  he  states  that  about  18,000  feet  above  the  mouth 
the  "8- foot  curve  runs  out  on  the  left-hand  side  (looking  up-stream) ": 
that  "a  narrow  8-foot  channel  begins  on  the  right  of  the  old  channel 
and  about  300  feet  off,  leaving  a  bar"  between  the  two  8  foot  curves, 
"with  about  6  feet  of  water  over  it."  Further  on,  Mr.  Seager,  in  his  re- 
port, states  "that  where  the  main  and  swash  channels  join  (upstream 
end),  the  main  8-foot  channel  is  only  about  50  feet  wide.  This  is  stated 
to  be  "  40,600  feet  up."  The  two  points  referred  to  in  the  above  report  are 
the  points  mentioned  in  the  report  of  Mr.  George  of  January  12, 1885. 
In  a  supplemental  report  having  reference  to  .the  bar  or  shoal  of  5  feet, 
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reported  by  Mr.  Seager  as  interposing  between  the  8-foot  carves,  Mr. 
George  says — 

I  made  no  instnimental  survey  of  tliis  shoal,  as  on  my  wuy  up  to  Hillsborough  on  the 
steamer  Chesapeake,  when  the  stage  of  the  water  was  very  low,  the  boat,  which  then 
drew  8  feet,  had  no  difficulty  in  passing  over  this  bar.  The  captain  informed  me  that 
they  had  no  trouble  at  any  time  at  this  point,  and  did  not  think  any  dredging  needed. 

This  shoal,  therefore,  seems  to  have  deepened  since  the  report  of  Mr. 
Seager  was  made,  sufficiently  to  allow  steamers  drawing  8  feet  to  pass 
over  it  without  hindrance  at  low  stages  of  water.  The  improvement  is 
probably  due  to  the  fact  that  the  steamers  are  propellers,  and  the  screws 
have  done  the  dredging.  So  far  as  it  goes  this  is  a  strong  fact  in  favor 
of  the  permanency  of  improvements  in  the  depth. 

The  upper  point,  where  the  channel  is  50  feet  wide,  remains  to-day  as 
it  was  in  1879,  and  is  an  equally  strong  fact  in  favor  of  the  permanency 
of  the  sides  of  thq  channel. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  Stutes  Agent. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 


H  26. 


PRELIMINARY  EXAMINATION  OP  SASSAFRAS  RIVER,  MARYLAND,  ABOVE 

georgetown. 

United  States  Engineer  Office, 

Wilmini)tony  Bel,  October  20, 1884. 
General:  I  have  the  honor  to  forward  herewith  the  report  of  Mr.  O. 
M.  Bird  of  a  preliminary  examination  of  the  Sassafras  Biver  above 
Georgetown,  Md.,  under  the  orders  of  September  4, 1884. 

The  Sassafras  Biver  has  an  annual  commerce  amounting  to  about 
$3,063,000. 

The  clearing  out  of  shoals  and  making  a  basin  for  turning  at  the 
head  of  the  river,  about  4  miles  above  Georgetown,  would  bring  a  fer- 
tile country  into  close  connection  with  the  market.  I  therefore  am  oi 
the  opinion  that  the  river  is  worthy  of  improvement. 

A  detailed  survey  of  the  river  was  made  in  reference  to  the  ship-canal 
connecting  the  Chesapeake  and  Delaware  bays,  which  would  probably 
obviate  the  necessity  of  a  survey.    The  maps  are  probably  in  the  pos- 
session of  or  under  the  control  of  the  Chief  Engineer. 
Should  a  survey  be  needed  the  estimate  for  it  would  be  (250. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent, 
The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  c.  m.  bird,  assistaltr  enqinbkr. 

United  States  Engineer  Office, 

WilmingtoHy  Del,  October  20,  1884. 
General:  I  respectfully  submit  the  foUo wing  report  of  the  preliminarr  examina- 
tion, made  under  your  direction,  of  the  Sassafras  River,  Maryland,  from  Georgetown 
to  the  head  of  navigation. 
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The  Sassafras  River  has  its  soorces  in  the  central  part  of  the  peninsula  forming  the 
State  of  Delaware  and  the  **  Eastern  Shore"  counties  of  the  State  of  Maryland,  near 
the  line  dividing  the  two  States.  It  flows  nearly  due  west  and  enters  the  Chesapeake 
Bay  at  a  point  Si  miles  east  of  Baltimore. 

From  the  month  to  Greorgetown  Landing  the  river  is  navigahle  hy  vessels  drawing 
7  or  8  feet  water  at  all  times. 

From  (Georgetown  Landing  to  Giun's  Landing,  4  miles  ahove,  at  the  head  of  navi- 

gation,  there  is  at  present  a  channel  with  ahont  6  feet  depth,  until  within  a  mile  of 
inn's  Landing.  The  navigation  of  the  last  mile  is  ohstruoted  hy  a  few  small  shoals. 
To  render  this  portion  of  the  river  navigable  for  steamboats  and  vessels  generally,  it 
will  be  necessary  to  partly  remove  the  shoals  and  to  provide  a  turning  basin  at  the 
head  so  that  vessels  can  turn  around. 

The  surrounding  countrv  tributary  to  the  river  amounts  to  about  100  square  miles, 
and  is  remarkable  for  its  fertility.  It  is  almost  entirely  under  cultivation,  and  pro- 
duces large  crops  of  wheat,  corn,  and  potatoes^  besides  vast  quantities  of  peaches  and 
other  fruits. 

At  Oeorgetown  a  county  bridge  crosses  the  river.  It  is  a  draw-bridge,  with  a  clear 
span  of  draw  of  45  feet  opening. 

The  amount  of  commerce  at  present  upon  the  river,  owned  principally  in  and  around 
Georgetown,  consists  of— 

Nomber.    Tons. 

Steamboats 3         700 

Schooners 8      1,500 

There  is  one  steamboat  running  a  regular  line  to  Baltimore  most  of  the  year,  mak- 
ing daily  round  trips;  in  winter^  the  round  trip  tri- weekly.  The  other  steamers 
make  irregular  trips,  carrying  gram,  merchandise,  dsc. 

During  the  fruit  season  there  are,  in  addition  to  the  three  steamers  owned  on  the 
river,  two  other  steamers  running  regularly  between  the  river  and  Philadelphia  and 
New  York. 

Besides  the  vessels  owned  in  the  river,  many  transient  vessels  trade  to  the  various 
landings. 

The  present  amount  of  commerce  on  the  river  is  stated  to  be  as  follows : 

EXPOBTS. 


Artioles. 

Quantity. 

Value. 

G-rain 

bnshelB 

700,000 

80,000 

100,000 

5,000 

$500,000 

180,000 

2.000 

15,000 

50,000 

500,000 

Hour 

barrels 

Oak  lumber 

feet 

Wood 

-- -    - Annia _ 

Cattle  and  sheei) - 

PeachoA 

baakets 

l,000,00f 

Total 

1,247,000 

mPOBTS. 


Goal tons. 

Lime bushels. 

Fertiliaers tons. 


Lumber. 

Shingles 

General  merchandise . 


.feet. 


Total. 


10,000 
200.000 

15,000 
500,000 
800,000 


$50,000 
20,000 

225,000 
15,000 
6,000 

500,000 


816,000 


The  work  is  in  the  first  collection  district  of  Maryland.    Baltimore  is  the  port  of 
entry.    The  nearest  light-house  is  Turkey  Point.    Fort  Carroll  is  the  nearest  fort. 
I  am^  sir,  very  respectfully,  your  obedient  servant, 

C.  M.  BiRB, 
AsBtstant  Engineer. 

General  Wm.  F.  Smith, 

United  States  Agent. 
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survey  op  sassijpbas  river,  maryland,  above  georgetown. 

United  States  Engineer  Office, 

Wilmington^  DeL^  January  22, 1885. 
General  :  I  bave  the  honor  to  forward  herewith  a  copy  of  a  report 
and  estimate  of  cost  for  the  improvement  of  the  Sassafras  Biver,  Md., 
above  Georgetown,  made  in  accordance  with  the  river  and  harbor  act 
approved  July  5, 1884.  The  copy  of  the  map  forwarded  is  from  the  sur- 
vey of  Mr.  J.  L.  Seager  in  187d,  under  the  direction  of  Lieutenant-Ool- 
onel  Oraighill,  Corps  of  Engineers.  The  examination  by  Mr.  Newton 
determined  the  fact  that  no  change  had  taken  place  in  the  bottom  of 
that  part  of  the  river  under  consideration.  The  estimated  tonnage  on. 
the  river  is  2,850  tons.  The  total  amount  of  commerce  is  estimated  at 
$2,063,000.  The  surrounding  country  dependent  upon  this  river  for 
trans{^rtation  is  about  100  square  miles  and  is  exceedingly  fertile. 

The  work  necessary  to  be  done  to  give  proper  depth  and  width  to  a 
channel  from  Georgetown  drawbridge  to  Lime  Landing,  a  distance  of 
3j^  miles,  consists  in  the  removal  of  about  246,698  cubic  yards  of  ma- 
terial. 

.  The  amount  necessary  to  be  appropriated  to  do  this  work  is,  including 
engineering  and  superintendence,  $65,000,  all  of  which  can  be  profitably 
expended  during  the  fiscal  year. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
United  States  Agent. 
The  Chief  of  Engineers,  U.  8.  A. 

{First  indonementl 

Office  Chief  of  Engineers,  U.  S.  Army, 

February  4, 1885. 
Respectfully  returned  to  Mr.  W.  F.  Smith,  United  States  Agent,  for 
additional  report  and  revision  of  estimates,  and  also  for  explanation  why 
it  is  expedient  to  give  10  feet  in  a  large  section  of  the  river  which 
sustains  a  natural  depth  of  only  2  or  3  feet  or  less ;  and  whether  it 
might  not  be  much  less  costly  in  the  lower  portions  of  the  part  of  the  river 
embraced  in  the  map,  as  well  as  more  permanent  to  follow  more  closely 
a  line  of  dredging  along  the  already  existing  channels. 
By  command  of  Brigadier-General  Newton. 

John  6.  Parke, 

Colonel  of  Engineers^ 

Bvt.  Maj.  Gen,j  U.  S.  A. 

[Second  indorsement.  1 

United  States  Engineer  Office, 

Wilmington^  DeL^  February  6, 1885. 
BespectfuUy  returned  to  the  Chief  of  Engineers,  with  additional  re- 
port and  revised  estimates,  as  required  by  fG'st  indorsement. 

Wm.  F.  Smith, 
United  States  Agent 

report  op  mr.  v.  m.  nbwton. 

Untted  States  Engineer  Office, 

Wilmin^ion,  Del,  January  21, 1885. 
General  :  I  have  the  honor  to  sabmit  a  report  on  the  condition  of  the  Sassafras  BiTer, 
Maryland,  from  Georgetown  to  the  head  of  navigationi  also  an  estimate  of  the  dredg- 
ing necesbary  to  meet  the  requirements  of  commerce.    The  Sassafras  Eirer*  flows 
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nearly  dne  west,  and  empties  into  the  Chesapeake  Bay,  39i  miles  east  of  Baltimore. 
An  examination  of  the  river  made  by  me  on  the  17th  of  January  reveals  no  material 
change  in  depth  since  the  survey  of  lti79,  made  by  Mr.  J.  L.  Seager,  under  the  direc- 
tion of  Colonel  Craighill,  Corps  of  Engineers. 

ESTIMATE  OF  DREDGING. 

From  Georgetown  draw-bridge  to  Riley's  Point,  6,400  feet  up-stream,  the  channel 
is  about  400  feet  wide,  with  an  average  depth  of  15  feet  at  mean  low  water. 

Commencing  at  Riley's  Point  it  is  proposed  to  dredge  a  cut  2,440  feet  long,  100  feet 
wide  (proposed  width  of  channel),  and  to  a  depth  sufficient  to  give  LOfeet  depth  at 
mean  low  water  =  667,600  cubic  feet. 

From  Wilmer's  Point  eastward,  6,790  feet,  100  feet  wide,  and  to  10  feet  at  mean  low- 
water  =  3,346,500  cubic  feet. 

Thence  to  Lime  Landing,  4,200  feet,  a  channel  75  feet  wide,  to  10  feet  at  mean  low 
water  =  2,646,750  cubic  feet. 

Feet.  Cnbio  feet. 

100-foot  channel,  9,230 4,014,100 

75-foot  channel,  4,200 2,646,750 

13,430 6,660,850 

6,660,850  cubic  feet  =246,698  cubic  yards,  including  turning-basin  at  Lime  Landing. 
Cost  of  dredging  246,698  cubic  yards  of  soft  mud,  at  25  cents  per  cubic  yard,  161,674.50. 
The  material  to  be  dredj^ed  is  soft  mud,  which  could  be  easily  handled  and  dumped  in 
the  many  coves  of  the  river. 

STATISTICS    OF  COMMERCE. 

The  following  statistics  are  taken  from  a  report  made  by  Mr.  Charles  M.  Bird,  upon 
preliminary  examination  of  Sassafras  River  October  20,  1884  : 

''The  surrounding  country  tributary  to  the  river  amounts  to  about  100  square 
miles,  and  is  remarkable  for  its  fertilit3\  It  is  almost  entirely  under  cultivation,  and 
produces  large  crops  of  wheat,  corn,  and  potatoes,  besides  vast  quantities  of  peaches 
and  other  fruits.  At  Georgetown  a  countv  bridge  crosses  the  river ;  it  is  a  drawbridge, 
with  a  clear  span  of  draw  opening  of  45  feet." 

The  number  and  tonnage  of  vessels  at  pre^nt  upon  the  river,  owned  principally  in 
and  around  Georgetown,  are  as  follows  : 


No.  I  DescriptioiL  Tons. 


3  '  Steamboata  (tri- weekly  trips  to  Baltimore) i      750 

8  ,  Schooners • 1  1,500 

2  ;  Steam  boata  (ninning  daring  peaoh  season) 600 

;  Total 


2,850 


The  deepest  draught  is  8.5  feet.  The  steamboats  and  schooners  run  principally  be- 
tween Baltimore  and  Georgetown.  They  penetrate  above  Georgetown  as  far  as 
Wilmer's  Point  Landing,  and  occasionally  at  high  water  as  far  as  Fox  Hole  Wharf. 

Produce  is  brought  down  from  Lime  Landing  (3.8  miles  above  Georgetown)  in 
lighters  to  Fox  Hole  Wharf  and  Wilmer's  Point  Landing.  The  present  amount  of 
commerce  on  the  river  is  as  stated  above. 

*  «      .  •  •  *  •  • 

Respectfully  submitted. 

V.  M.  Newton. 
General  Wm.  F.  Smith, 

United  States  Agent. 


additional  report  and  revised  estimate  op  mr.  william  p. 
smith,  united  states  agent. 

United  States  Engineer  Office, 

Wilmington,  Del.,  February  5, 1885. 
General:  I  have  the  honor  to  make  tlie  following  additional  report 
and  estimates  in  accordance  with  the  indorsement  of  the  Chief  of  Engi- 
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neers  on  the  report  and  estimates  for  the  improvement  of  the  Sassafras 
jiiver,  Maryland. 

1.  With  reference  to  depth  of  improved  channel:  As  some  of  the  ves- 
sels now  engaged  in  commerce  on  that  river,  and  which  wonld  be  sap* 
posed  to  be  used  on  the  improved  channel,  draw  8^  feet,  a  depth  of  10 
feet  at  mean  low  water  was  deemed  a  scant  depth  to  secore  the  neces- 
sary obedience  to  the  helm  for  a  vessel  of  snch  draught. 

2.  With  regard  to  the  line  of  the  improvement  laid  out  in  the  lower 
portion  of  the  river  eml;^raced  on  the  map,  I  have  been  guided  by  the 
following  ideas,  which  I  believe  sound  in  principle: 

Firstly.  Taking  the  river  in  question  as  an  arm  of  the  great  tidal  res- 
ervoir in  which  the  fresh-water  supply  does  not  affect  the  depth,  the 
improvement  becomes  simply  a  slip  cut  from  the  navigable  waters  to  a 
certain  desired  point. 

Secondly.  If  the  above  is  correct,  the  nearer  to  a  straight  line  that 
the  slip  is  cut  the  freer  would  be  the  action  of  the  tides,  and  therefore 
the  less  would  be  the  liability  of  deposit  of  sediment,  and  also  the  less 
would  be  the  wear  on  the  sides  of  the  cut.  I  have,  therefore,  in  the 
plan  submitted,  given  that  which  was  deemed  best  for  a  permanent  im- 
provement 

I  forward  herewith  a  tracing  of  the  portion  of  the  river  from  Biley's 
Point,  about  6^400  feet  above  Georgetown,  to  the  upper  part  of  the 
6-foot  curve,  with  estimates  of  the  amount  of  material  to  be  removed  in 
case  of  following  the  deepest  water. 

Pursuing  this  method  there  would  be  a  saving  in  the  cost  of  $8,473. 
The  distance  would  be  increased  140  feet,  and  the  curves  made  show  for 
themselves.  Taking  this  plan,  and  still  allowing  a  depth  of  10  feet  at 
mean  low  water,  the  appropriation  necessary  for  the  entire  work  would 
be  $56,627. 

Yery  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

Vnited  States  Agent. 

The  Chief  of  BNaiNEERS,  U.  S.  A.  ^ 
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Baffalo  Bayon,  Tex.,  improvement  of 

Buffalo  Harbor,  N.  Y.,  improvement  of 

Buffalo  River,  Miss.,  examination  of   

Burlington  Bay,  Minn.,  examination  and  snrvey  of 
Affate  and 

Burlington  Harbor,  Vt.,  improvement  of 

Bntr^rniilk  Channel,  New  York  Harbor,  improvement 
of 


C. 

Cahaba  River,  Ala.,  improvement  of 

Calcasieu  Pass,  La  ,  impro vemen  t  of 

Calcasieu  River,  La.,  improvement  of 

Caloosahatchee  River,  Fla.,  improvement  of 

Calumet  Harbor,  111. ,  improvement  of 

Calumet  River,  improvement  of 

Calumet  River,  examination  and  survey  of,  from  a 
point  half  a  mile  east  of  Hammond  to  forks  of  the 
liver 

Calumet  River,  examination  for  proposed  ship-canal 
from,  to  Lake  Calumet 

Cambridge  Harbor,  Md.,  improvement  of 

Canal  at  the  Cascades,  Columbia  River,  Oreg.,  con- 
struction of 

Canal  at  Des  Moines  Rapids,  Mississippi  River 

Canal,  Hennepin,  surveys  for 

Canal,  Louisville  and  Portland,  operating  and  main- 
taining   

Canal,  Muscle  Shoals,  Tennessee  River,  construction  of. 

Canal,  Saint  Clair  Flats,  Mich 

Canal,  Saint  Mary's  Falls,  Mich 

Canal  and  inland  communication  from  the  Saint  John's 
River,  through  Mosquito  Lagoon  and  Indian  River, 
to  Jupiter  Inlet  and  Lake  Worth,  Fla.,  examination 
for 
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Canal  from  Calumet  River  to  Calumet  Lake,  examina- 
tion for  proposed 

Canarsie  Bay,  N.  Y.,  improvement  of '. 

Cane  River,  La.,  examination  of 

Caney  Fork  River  to  Franks  Ferry,  extension  of  the 
survey  of 

Caney  Fork  River,  Tenn.,  improvement  of 

Cape  Ann,  Mass.,  construction  of  harbor  of  refuge  at 
Rookport   

Cape  Fear  River,  N.  C,  examination  of  northeast 
branch  of 

Cape  Fear  River,  N.  C,  improvement  of,  below  Wil- 
mington  
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Cape  Fear  River,  N.  C,  improvement  of,  fh>m  Wil- 

mingtou  to  Fayette vi lie    •. 170 

Cape  Qirardeau,  improvemeut  of  Mississippi  River  at.   '^9 
Cashie  River,  N.  C,  examination  and  survey  of,  from 

its  mouth  to  the  town  of  Windsor ,  164 

Caasidy 's  Bayou,  Miss. ,  examination  of 243 

Cedar  Keys  Harbor,  Fla. ,  improvement  of lUC 

Cedar  River,  Mich.,  improvement  at  mouth  of '.  *299 

Channel  between  Staten  Island  and  New  Jersey,  im- 
provement of 104    749 

Charenton  Canal,  Saint  Mary*s  Parish,  La.,  improve- 
ment of  218 

Charleston,  S.  C,  defenses  of 34 

Charleston  Harbor,  S.  C,  improvement  of 177 

Charlevoix  Harbor,  Mich.,  improvement  of 315 

Charlotte  Harbor,  Fla.,  examination  of 199 

Charlotte  Harbor,  N.  V.,  improvement  of 'MS 

Chattahoochee  River,  Ala.  and  Ga.,  improvement  of  ..    202 

Cheboygan  Harbor.  Mich.,  improvement  of 32H 

Cheeseqiiakes  Creek,  N.  J.,  improvement  of 101     743 

Chehalis  River,  Wash.,  improvement  of 3G7 

Chesapeake  Bay,  removal  of  wrecks  in 137    >*90 

Chester  River,  Md.,  at  Kent  Island  Narrows,  improve-  j 

mentof 133    884  1 

Chehter  River,  Md.,  from  Spry*s  Luidiug  to  Crnmptou, 

improvement  of 133    884 

Chicago  Harbor,  111.,  improvement  of 312 

Chickahominy  River,  Va.,  improvement  of 150  I 

Chincotea^ue  Bay,  Va.,  to  Delaware  Bay,  at  or  near  | 

Lewes,  Del.,  examination  and  survey  with  a  view,  to 

form  continuous  inland  navigation  from 137    891  i 

Chippewa  River,  Wis.,  improvement  of. 268 

Chippewa  River  at  Yellow  Banks,  Wis.,  improvement  of.  i  269 
Choctaw  hat  chee  River,  Fla.  and  Ala.,  improvement  of..  205 

Choptank  Ri  ver,  Md.,  improvement  of 134    886 

Cincinnati,  Ohio,  constrnction  of  ice-harbor  near 284 

Clearwater  Harbor,  Fla  ,  examination  and  survey  of. .    207 

Clearwater  River,  Idaho,  improvement  of  Lower 371 

Cleveland,  Ohio,  examination  on  opening  and  improv-  ' 
ing  the  channel  known  as  Old  River  Bed  of  the  Cuya- 
hoga River j  344 

Cleveland  Harbor,  Ohio,  improvement  of i  340 

Cleveland  Harbor,  Ohio,  breakwater  at '•  340 

Clinch  River,  T^u.,  improvement  of ... ; \  277 

Clinton  Harbor,  Conn.,  improvement  of i    83    643 

Clinton   River,   Mich.,   examination  and    survey    of  ' 

month  of |  332 

Clinton  River,  Mich.,  improvement  of  entrance  to t  330 

Clubfoot  Ri  ver,  N.  C,  improvement  of ;  167 

Coanjok  Bay,  N.  C,  improvement  of 159  , 

Cocheco  River,  N.  H.,  improvement  of i    59    474  , 

Cockpit  Point,  Va.,  examination  for  ice-harbor 153 

Cienr  d'AIene  Lake  and  River,  Idaho,  examination  of.    372 

Cohansey  Creek,  N.  J.,  improvement  of i   125    85:< 

Colonial' Beach,  formerly  White  Point,  Westmoreloud  . 

County,  Va.,  examination  and  snrvey  of 153 

Coldwater  River,  Miss.,  improvement  of ;  240 

Colorado  River,  Cal.,  Nev.,  and  Ariz.,  improvement  of.{  363 
Columbia  River,  Oreg.,  construction  of  canal  at  the  I 

Cascades ,  370 

Columbia  River,  Oreg.,  defenses  of I    4d 

Columbia  River,  Lower,  Oreg.,  improvement  of j  364 

Columbia  River,  Oreg.,  improvement  of  mouth  of i  364 

Columbia  River,  Upper,  and  Snake  River,  Oreg.,  im-  ; 
provement  of i  370 
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Colniubia  River,  above  mouth  of  Snake  River,  exami- 
nation of , j 

Colnmbia  River,  Oreg.,  water-ganges  on  Lower 

Conecnh  River,  Ala.,  improvement  of ' 

Congaree  River,  S.  C.,  examination  and  survey  of 

Conneaut  Harbor,  Ohio,  improvement  of .i ' 

Connecticut  River  above   Hartford,  Conn.,   improve-  > 

ment  of ! 

Connecticut  River  below  Hartford,  Conn.,  improve- 
ment of 

Coutentnia  Creek,  N.  C,  improvement  of 

CoTRons  Sound,  N.  J.,  examioatiou  of , 

Coosa  River,  Ala.  and  Ga.,  improvement  of 

Coosawattee  River,  6a.,  improvement  of ! 

Coos  Bay,  Oreg.,  improvement  of  entrance  to i 

Coquille  River,  Oreg.,  improvement  of  mouth  of I 

Corsica  Creek,  Md.,  improvement  of 

Courtablean  Bayou,  La.,  improvement  of 

Cowlitz  River,  Wash.,  &c.,  improvement  of 

Cross  Village,  Mich.,  examination  with  view  to  mak- 
ing a  harbor  of  refuge  at 

Cumberland  River  al^ve  the  month  of  the  Jellico, 

Ky.,  examination  of  condition  of i 

Cumberland  River  above  the  mouth  of  the  Jellico, 

Ky.,  improvement  of " 

Cumberland  River,  Ky.,  South  Fork  of,  improvement  of 

Cumberland  River,  Tenn.  and  Ky.,  improvement  of 

Cumberland  Sound,  Fla.  and  Ga.,  defenses  of ' 

Cumberland  Sound,  Fla.  and  Ga.,  improvement  of  en- 
trance U> , 

Currituck  Sound,  improvement  of 

Cuyahoga  River,  Ohio,  at  Cleveland,  examination  on 
the  opening  and  improving  of  the  channel  known  as 

the  Old  River  Bed 

Cypress  Bayou,  Tex.  and  La. ,  improvement  of 

Cypress  Bayou,   Tex. ,  and  lakes   between  Jefferson, 
Tex.,  and  Shreveport,  La.,  reaurvey  of 
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Dan  River,  Va.  and  N.  C,  improvement  of 

D'Arbonne  Bayou,  La.,  improvement  of 

Darien  Harbor,  Ga.,  examination  and  survey  of 

Davis  Island,  lock  and  dam,  Ohio  River,  construction 

of 

Davis  Island,  lock  and  dam,  Ohio  River,  operating 

and  care  of 

Deer  Creek,  Miss.,  examination  of 

Defenses  of  the  northern  frontier 

Defenses,  sea-coast  and  lake  frontier,  general  remarks 

on  and  estimates  for 

Defenses,  iorpedo 

Delaware  Breakwater  Harbor,  improvement  of 

Delaware  Bay,  construction  of  ice  harbor  at  head  of  . . 

Delaware  Bay  and  River,  removal  of  wrecks  from 

Delaware  Bay,  examinations  and  surveys  with  a  view 

to  form  continuous  inland  navigation  from  Chinco- 

teague  Bay,  Va.,  to,  at,  or  near  Lewes.  Del 

Delaware  River : 

at  Schooner  Ledge,  improvement  of  , 
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Delaware  River — Continued. 

between  Trenton  and  its  mouth,  improvement  of..    115 

near  Cherry  Island  Flats,  improvement  of ;  119 

Dee  Moines  Rapids  Canal,  Mississippi  River,  operat- 
ing and  care  of !  964 

Des  Moines  Rapids  Canal,  Mississippi  River,  dry  dock  ' 

at 265 

263 
331 


Dee  Moines  Ranids,  Mississippi  River,  improvement  at. 

Detroit  River,  Mich.,  improvement  of 

I>etroit  River,  Mich.,  bridge  across,  between  Belle  Isle 

and  the  American  shore 

Dorcheat  Bayou,  La.,  improvement  of 

Dry  Tortugas  Harbor,  Fla.,  defenses  of 

Dubuque,  Iowa,  improvement  of  harbor  at 

Duck  Creek,  Del.,  improvement  of 

I>nck  River,  Tenn.,  improvement  of 

I>nlath  Harbor,  Minn.,  improvement  of 

Dunkirk  Harbor,  N.  Y.,  improvement  of 

Duties  and  rank  of  officers  of  the  Corps  of  Engineers  . 


£agle  Harbor,  Mich.,  improvement  of 

East  Chester  Creek,  N.  Y.,  improvement  of 

Easton  Point,  Md.,  examination  of  harbor  afc 

£ast  River,  N.  Y.,  removal  of  obstructions  from 

East  River,  N.  Y.,  removal  of  Pilgrim  Rock  from 

£cho  Harbor,  New  Rochelle,  N.  Y.,  improvement  of.. 

Edent-on  Bay,  N.  C,  improvement  of 

Edisto  River,  8.  C,  .improvement  of 

Edisto  River,  8.  C,  North  Fork  of  the,  in  the  counties 
of  Orangeburg  and  Lexington,  examination  and 
survey  of 

Elizabeth  River,  N.  J.,  improvement  of 

Elk  River,  Md.,  improvement  of 

Elk  River,  W.  Va.,  improvement  of 

Elk  River,  Tenn.  and  Ala.,  examination  of 

Engineer  depot  and  post  at  Willets  Point 

Engineers,  battalion  of 

Engineers,  Board  of,  for  Fortifications  and  for  River 
and  Harbor  Improvements ' 

EngineerH,  Board  of,  for  the  Pacific  Coast 

Engineers,  school  of  application  at  Willets  Point,  N.  Y  . 

Erie  Harbor,  Pa.,  improvement  of 

Escambia  River,  Ala.  and  Fla.,  improvement  of 

Estimates  for  surveys  and  examinations,  and  contin- 
gencies of  rivers  and  harbors 

Explorations  and  reconnaissances  in  military  divisions 
and  departments 

Explorations  and  reconnaissances,  estimates  for,  in  mil- 
itary divisions  and  departments 

Explorations  and  surveys  in  Department  of  Arizona.. . 

Explorations  and  surveys  in  Department  of  California. 

Explorations  and  surveys  in  Department  of  Dakota.. . 

Explorations  and  surveys  in  Department  of  the  Platte. 

Explorations  and  surveys  in  Department  of  Texas 

Explorations  and  surveys  in  Division  of  the  Paoitic 

Explorations,  geographical,  <&c.,  west  of  one  hun- 
dredth meridian 
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Falls  of  SatDt  Anthony,  Minn.,  preservation  of '  266 

Falls  of  the  Ohio  Biver,  improvement  of  navigation  at. !  282 

Feather  River,  Cal.,  improvement  of I  362 

Femandina  and  Saint  John's  River,  Fla.,  deepening 

the  inside  passage  between 191 

Fifihways  at  Great  Falls  of  Potomac  River 374 

Flint  River,  Ga.,  improvement  of 201 

FlnshiDg  Bay,  N.  Y. ,  improvement  of 90 

Fort  Brown,  Tex.,  protection  of  river  bank  at 230 

Fort  Greene,  Ne w port,  R .  I. ,  transfer  of,  for  publi o  paric .     15 
Fort  Point  Channel,  Boston  Harbor,  Mass.,  examina- 
tion and  survey  of 67 

Fox  and  Wisconsin  rivers,  improvement  of 310 

Fraukford  Creek,  Pa.,  improvement  of 119 

Fran  kfort  Harbor,  Mich. ,  i  iiipro vement  of 315 

French  Broad  River.  N.  C.,  improvement  of 152 

French  Broad  River,  Tenn.,  improvement  of 276 
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Galveston,  Tex.,  defenses  of 

Oalveston  Bay,  ship  channel  in,  improvement  of 

Oalvestou  Harbor,  Tex.,  improvement  of  entrance  to.. 

Gasconade  Ri  ver,  Mo.,  improvement  of 

Oedney's  Channel,  New  York  harbor,  N.  Y 

Geographical  explorations  and  surveys  west  of  the  one 
hundredth  meridian 

Georgetown  and  Washington  harbors,  D.  C,  improve- 
ment of 

Georgetown  Harbor,  S.  C,  improvement  of 

Gloucester* Harbor,  Mass.,  examination  and  survey 
with  a  view  to  removal  of  rock  obstructions 

Goose  Rapids,  Red  River  of  the  North,  Minn,  and  Dak. 

Gowanus  Bay,  N.  Y. ,  improvement  of 

Grand  Haven  Harbor,  Mich.,  improvement  of 

Grand  Marais,  Mich.,  harbor  of  refuge  at 

Grand  Marais,  Minn.,  improvement  of  harbor  at 

Grand  River,  Mich.,  improvement  of 

Grass  River,  N.  Y.,  improvement  of,  at  Massena 

Great  Kanawha  River,  W.  Va.,  improvement  of 

Great  Kanawha  River,  W.  Va.,  constrnctlon  of  harbor 
of  refuge  at  month  of 

Great  Pee  Dee  River,  S.  C,  improvement  of 

Great  Sod  us  Harbor,  N.  Y.,  improvement  of 

Green  Bay,  Wis.,  improvement  of  harbor  at 

Greenbrier  River,  W.   Va.,  examination  of 

Green  port  Harbor,  N.  Y.,  improvement  of 

Green  River,  Ky .,  report  on  condition  of 

Green  River,  N.  C,  examination  of 

Guttenberg,  Iowa,  examination  and  survey  of  Missis- 
sippi River  in  the  vicinity  of 

Guyandotte  River,  W.  Va.,  improvement  of 
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Hampton  Roads,  Va.,  defenses  of .■ 31 

Handsboro',  Miss.,  examination  of  Back  Bay  at ,  214 

Harbor  of  refuge,  Block  Island,  R.  I.,  construction  of. .  76 

Harbor  of  refuge,  Belle  River,  Mich.,  construction  of . .  329 
Harbor  of  refuge,  near  Cincinnati,  Ohio,  construction 

of 284 

Harbor  of  refuge,  Cross  Village,  Mich.,  examination 

for 338 

Harbor  of  refuge,  Grand  Marais,  Mich 298 
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Harbor  of  fefuge,  Great  Kanawha  Eiver,  W.  Va.,  con- 
struction of 

Harbor  of  refuge,  Lake  Huron,  construction  of 

Harbor  of  refuge,  Lake  Pepin ;  Mississippi  River,  con- 
stmction  of 

Harbor  of  refuge,  Milwaukee  Bay,  construction  of 

Harbor  of  refuge,  Portage  Lake,  Lake  Michigan,  con- 
struction of 

Harbor  of  refuge,  mouth  of  Salmon  Ki  ver  and  the  inner 
natural  harbor  thereat,  ou  Lake  Ontario,  examina- 
tion and  survey  for 

Harbor  of  refuge,  Sand  Beach,  Lake  Huron 

Harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  con- 
struction of 

Harbor  of  refuge,  Stonington,  Conn.,  construction  of.. 

Harbor  of  refuge.  Sturgeon  Bay  Canal,  Wis.,  construc- 
tion of 

Harbor  of  refuge,  Wood's  Holl,  Mass.,  construction  of. . 

Harlem  River,  N.  Y.,  improvement  of 

Harlow  River,  N.  C,  improvement  of 

Hay  Lake  Channel,  Saint  Mary's  River,  Mich.,  im- 
provement of 

Hell  Gate,  K.  Y.,  improvement  of  navigation  at 

Hennepin  Canal,  surveys  for 

Hingham,  Mass.,  examination  and  survey  of  harbor  at . . 

Hiwassee  River,  Tenn.,  improvement  or 

Holston  River,  Tenn.,  examination  of 

Homochitto  River,  Miss.,  examination  of 

Homosassa  Bay,  Fla. ,  examination  of 

Horn  Island  Pass,  Miss.,  improvement  of 

Horton's  Point,  near  Dutch  Pond  Point,  N.  Y.,  exam- 
ination for  a  breakwater  at 

HousMonic  River,  Conn.,  improvement  of 

Hudson  River,  N.  Y.,  examination  and  survey  of,  from 
Troy  to  mouth  of  canal 

Hudson  River,  on  the  New  Jersey  side,  from  Weehaw- 
ken  to  Bergen  Point,  N.  J.,  examination  and  sur- 
vey with  view  to  deepening  the  water  on  that  side. . 

Hudson  River,  N.  Y.,  improvement  of 

Humboldt  Bay  and  Harbor,  Cal.,  improvement  of 

Huntington  Harbor,  N.  Y.,  examination  and  survey  of. 

Huron  Harbor,  Ohio,  improvement  of 

Hyannis,  Mass.,  examination  and  survey  with  view 
to  deepening  the  harbor 

Hyannis  Harbor,  Mass.,  improvement  of 
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Wisconsin  and  Fox  rivers,  improvement  of 

Withlacoochee  River,  Fla.,  improvement  of 

Wolf  Lake,  Ind.,  examination  of 

Wood  bridge  Creek.  N.  J .,  improvement  of 

Woodbury  Creek,  N.  J.,  imjjrovement  of 

Wood's  Holl  Harbor,  Mass.,  improvement  of 

Wood  Island  Harbor,  Me.,  examination  and  survey  of.. 

Wrecks  in  Chesapeake  Bay,  removal  of 

Wrecks  in  Delaware  Bay  and  River,  removal  of. 

Wrecks  off  Little  Egg  Harbor,  N.  J.,  removal  of 

Wrecks  in  New  Haven  Harbor,  Conn.,  removal  of 

Wrecks  in  New  York  Harbor  endangering  navigation, 
removal  of 

Wrecks  in  New  Orleans  Harbor,  La.,  removal  of 

Wreck  in  San  Francisco  Harboi,  Cal.,  removal  of. 

Wreck  in  San  Joaquin  River,  Cal.,  removal  of 

Wreck  in  Scnppemong  River,  N.  C.  removal  of 

Wreck  in  Tampa  Bay,  Fla.,  removal  of 

Wrecks  in  Teche  Bayou,  La.,  removal  of 

F. 

Yadkin  River,  N.  C,  improvement  of .• 

Yallabnsha  River,  Miss.,  improvement  of 

Yaquina  Bay,  Oreg.,  improvement  of  entrance  to 

Yazoo  Pass,  Miss.,  to  determine  the  cost  of  a  lock,  ex- 
amination at 

Yazoo  River,  Miss.,  improvement  of 

Yellowstone  River,  improvement  of 

York  Harbor,  Me.,  examination  and  survey  of 

York  River,  Va.,  improvement  of 

Yuba  River,  Cal.,  examination  of 
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